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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 
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1 Introduction: 
Development of national highway networks  

in a local spatial context 

 

 

It is well known that car traffic needs more space than most other forms of urban traffic, 
such as public transport, cycling or walking. This illustration by Karl Jilg (commissioned 
by the Swedish Road Administration) emphasizes this dominance of car traffic in the 
urban environment. In order to create viable conditions for economic growth and to 
maintain this growth, authorities have given full space to the car over the past century. 
This process has resulted in fragmented landscape morphologies, in our cities as well as 
around them. In this landscape, road arteries have become barriers between parts of the 
landscape. Mobility growth now seems to have reached it limits. Further mobility growth, 
without negatively affecting other urban land uses or other forms of transportation, has 
become one of the main challenges in transport planning.
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1.1 The changing infrastructure-land use interface 

‘The next step is linking infrastructure to spatial projects: combining various 
spatial challenges into full area developments in order to not only realize road 
infrastructure ambitions, but also to reshape the areas that surround the road 
and to establish logical relationships with energy, recreation and liveability’ 
(translated from Jan Hendrik Dronkers, in interview with Koenen, 2014). 

With this statement, the general director of Rijkswaterstaat (the Dutch national agency for 
public works and water management; RWS) firmly states the renewal of the 
organization’s course that has taken place over the past decade (see also RWS, 2011; Bayer, 
2014). This course concerns the implementation of the Dutch national policy on road 
infrastructure planning by means of so-called “area-oriented strategies” (Teisman & Klijn, 
2002). Within this policy, mobility is considered a necessary condition for economic 
growth and social quality, albeit within environmental boundaries, and the realization 
and modification of a well-functioning road infrastructure network is promoted (V&W, 
2006; I&M, 2012a). The necessity of a well-functional highway infrastructure network for 
socio-economic development is recognized by organizations such as the OECD (2011).  

Essentially, the quoted statement refers to a paradigm change in planning at the interface 
of national highway networks and other land use interests (Priemus, 2007). From time to 
time, almost every other land use interest comes into contact with infrastructure planning, 
ranging from housing, commercial locations, agriculture, and recreation, to nature and 
water. Although highways are, of course, a land use in itself, various characteristics make 
highways stand out from other land uses. A first difference can, for example, be observed 
in the scale at which these interests are nested. Highway networks are often a national 
matter, whereas other land uses are often seen as regional or local interests. Secondly, the 
planning of highway infrastructures is often the responsibility of a single actor, such as a 
dedicated planning agency. Planning for other land uses often involves a much more 
diverse group of actors, sometimes with overlapping responsibilities. Thirdly, the time 
path of infrastructure planning processes is also often different from the processes of other 
land uses. Although infrastructure planning may involve lengthy discussion before the 
start of formal planning processes, the processes themselves are characterized by the 
intention to work decisively towards realization consent. Realization then involves a 
sudden major spatial transformation. Planning for other land uses is, generally, known to 
follow a much more organic approach. And last, a final example is the clear difference in 
spatial layout: highway systems are networks that consist of nodes and lines, while 
regional and local planning is much more concerned with demarcated areas (e.g. 
provinces, municipalities, neighbourhoods, nature reserves). In the end, however, large-
scale highway infrastructure networks and local or regional land uses are part of the same 
physical-spatial areas. This implies that, despite the inherent differences, there are also 
many interfaces between highway infrastructures and other land uses (Sijmons & 
Schwarz, 2006). To cope with these differences, various approaches to the management 
and planning at such interfaces are imaginable. The area-oriented planning strategies 
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mentioned above are one contemporary example of such strategies. The search for 
appropriate implementation of these integrated strategies is the core theme of this study.  

1.1.1 A historical overview  
In the Netherlands, but also elsewhere across western society, the development of 
national road infrastructure networks – large networks on the interurban level – first 
became a prominent topic with the introduction of national transport plans in the 1910s 
and 1920s. These plans were the first attempts to outline a national road infrastructure 
network (see e.g. Lely, 1915; RWS, 1927). As there was, 0utside the urban sphere, very 
little concern for adverse effects of mobility and since the density of rural environments 
was low, pregnant planning issues were initially scarce. Nevertheless, planning of 
highways between urban areas took place with a certain sense for landscape 
morphologies (Veldhuis & Paeßens, 2009; CRA & Heesen, 2013). Initially, this lead to the 
development of scenic roads or Parkways, which aim to emphasize the authenticity and 
glory of the landscape as perceived from the perspective of the road user. Examples of 
such developments can be found in the Netherlands (e.g. highway A50, figure 1.1), but 
also in Germany, Canada and throughout the United States, where the idea first took root 
(Shannon & Smets, 2010).  

 
Figure 1.1. An example of parkway-like development in the Netherlands: Highway A50 (MJPO, 
n.d.)  

From the 1960s onwards – during the reconstruction of post-WW II Europe, a period 
characterised by increasing personal mobility and vast expansion of major road 
infrastructure networks – development of road infrastructure networks and planning for 
other land uses became separate ‘silos’ in planning and policy (Priemus, 1999). Earlier 
studies illustrate how the development of road infrastructure networks and planning for 
other land use functions have become fragmented or separated activities (Graham & 
Marvin, 2001; Curtis & Tiwari, 2008; Dodson, 2009; De Block et al., 2016). In order to keep 
up with growing mobility demands and to maximize the efficiency of interventions, the 
development of main road infrastructure networks was primarily approached as an 
engineering challenge that was driven by a strong technical rationality (Van der Heijden, 
2002; De Roo, 2004; Healey, 2006). The development of highways developed into separate 
spatial silo, with its own policy frameworks, legislation, organizations, budgets, etc. (Van 
der Heijden, 1996). In a historical overview of the interface of networked infrastructures 
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and urban environments, Graham (Graham, 2009) observes a transformation (from the 
1960s onwards) from development of comprehensive and coherent plans towards a 
project-driven development. In this transformation, visionary strategic guidance was 
largely abandoned (see also Zonneveld et al., 2009; Drewe, 2011). Ferreira Borges (2012) 
discerns a similar trend in which ‘infrastructuration’ causes ‘fragmentation of urban 
areas’. This trend is attributed to the technocratic approach of infrastructure development, 
without ‘understanding of social significance, spatial range and strategic territorial 
capacity’. The findings of Shannon and Smets (2010) continue along these lines; noting 
that a divide seems to have emerged between engineers, urbanists and architects. 
Consequently, infrastructure networks seemed to be primarily understood as systems of 
mobility flows, rather than as urban artefacts that are located within a wider spatial 
context (Ferreira Borges, 2012; Roseau, 2011; Van Acker, 2014). 

 
Figure 1.2. Illustrations of land use morphologies resulting from ‘incrementally formed collages’: 
the images show how highway infrastructures in the Netherlands conflict with, are (artificially) 
detached from, or cut through surrounding urban and rural landscapes, due to which 
infrastructure often forms a barrier in surrounding areas (top left: A2 at Maastricht (source 
author), top right: A16 at Dordrecht (source author), bottom left N7 at Groningen (source 
unknown), bottom right: A27 at Utrecht (RWS, 2014)). 

The effect of this fragmented institutional landscape is a built-up ‘morphology’, which is 
rather the result of an incrementally formed collage’ (Van Acker, 2014). The consequence 
of such uncoordinated planning is that the infrastructures of highway networks often 
form barriers within surrounding landscapes. The images of (urban) infrastructure 
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landscapes in figure 1.2, as well as the drawing at the beginning of this chapter, illustrate 
this barrier effect. 

Since the early days of highway network development, environmental awareness and 
land-use densities have vastly increased - not just in the Netherlands, but also elsewhere. 
Consequently, planning of major road infrastructures has become increasingly 
challenging. Increasingly, it seems that holding on strongly to a sectoral and technocratic 
approach in this situation results in cumbersome planning processes. These processes are 
characterized by overruns in costs and time, low quality (according to court orders), 
inadequate stakeholder satisfaction, or a combination of these problems (Arts, 2007; V&W, 
2008; Hertogh & Westerveld, 2010). Recognition of such problems is at the heart of the 
statement made by Rijkswaterstaat’s general director, as quoted above. In order to be able 
to maintain high quality highway networks, a transformation in planning at the interface 
of these networks and other land uses seems necessary (Dodson, 1996; Neuman, 2006; 
Priemus, 2007; Fischer & Amekudzi, 2011). 

1.1.2 Changing policies in the Netherlands 
In the Netherlands, it is generally recognized that more area-oriented approaches to 
infrastructure planning are desirable. Several governmental reports and inquiries 
advocate that the main point of such a transformation is to involve a broader array of 
spatial interests at an earlier stage in the planning process of highways (RVW, 1998; WRR, 
1998; V&W, 2008). Earlier involvement of other land uses allows for a different kind of 
trade-off; one that emphasizes exploration and exploitation of the positive effects of 
interrelatedness, rather than mitigation and compensating for negative consequences.  

The land use densities in the Netherlands are among the highest in Europe. This implies 
that there is always a strong interrelatedness with other land uses, which makes spatial 
interventions of any kind a complicated affair. Moreover, spatial responsibilities are 
strongly fragmented across layers of government and separate policy silos (Alpkokin, 
2012). To deal with these issues, other spatial policy sectors in the Netherlands have 
acknowledged the need for integrated planning approaches (De Roo et al., 2001). A 
general trend towards integrated strategies has been observable in urban development, 
environmental strategies and water-related issues (see e.g. Hajer & Zonneveld, 2000; Van 
den Brink, 2009).  

Integration with highway networks and other large infrastructures within this trend 
towards integrated strategies has long remained low (De Roo, 2004; Healey, 2006). It 
seems that, despite the recognition of the need for integration, planning for urban 
development, planning for water, planning for nature or planning for environmental 
issues have all positioned themselves largely outside the scope of major road 
infrastructure development. Struiksma and Tillema (2009) conclude that the main reasons 
seem to be the institutional decentralisation of spatial governance. As already shown in 
the previous section, Dutch infrastructure planning has long remained characterized by a 
strong orientation on network development, organized by top-down approaches. For the 
road infrastructure planning sector, implementation of integrated policies appears 
difficult.  
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The sectoral approach of highway planning is difficult to reconcile with the high 
functional interrelatedness and fragmentation of relevant actors. This tension has been 
identified as one of the reasons for overruns in costs and time, low stakeholder satisfaction 
and lack of quality that many road infrastructure projects suffer from in the Netherlands 
(Arts, 2007; V&W, 2008; Hertogh & Westerveld, 2010; De Block et al., 2016). To cope with 
this challenging context, the transformation of planning at the infrastructure-land use 
interface has started as a slow “policy revolution”, which affects the scope of 
infrastructure policy and plan-making, administrative and governance structures, 
legislation and budgets. This transformation is currently still on-going (see e.g. Gerrits et 
al., 2012). Among others, the following are some relevant developments in policy and 
plan-making in the light of this study: 

• In 2007, the national operational programmes for road infrastructure and other spatial 
ambitions were merged into a comprehensive programme (MIRT 
(Meerjarenprogramma Infrastructuur, Ruimte en Transport; see also appendix 4) to 
improve alignment and efficiency (V&W, 2007; Balkenende et al., 2007).  

• In 2008, the Dutch spatial planning law (WRO) was revised to address the low pro-
active character of spatial planning and to improve slow and complex decision-
making (De Wolff, 2007; Buitelaar, 2010).  

• In 2010, to improve efficiency and as a budget cut, the ministry for responsible for 
infrastructure and transport and the ministry responsible for spatial planning were 
merged into the Ministry of Infrastructure and the Environment (Rutte & Verhagen, 
2010). 

• Following this administrative merger, the strategic policy ambitions for road 
infrastructure and spatial planning were merged into a comprehensive plan in 2012. 
This plan (SVIR) largely leaves spatial planning to regional and local governments 
(subsidiarity), excluding infrastructure and a few other topics which are still a matter 
of national government (I&M, 2012a).  

• In the (near) future, procedural frameworks will be restructured thoroughly, with the 
introduction of integrated legislation to efficiently support the new views on spatial 
planning (‘Omgevingswet’ (legislative proposal, 2014); RLI, 2015). In current practice, 
however, integration of road infrastructure and other land use functions involves the 
interaction between two planning systems that historically emerged as separate 
systems: the road infrastructure planning system and the planning system for other 
land use functions (I&M, 2012b). 

• By mid-2018, a new, comprehensive national spatial plan is expected in the 
Netherlands. This document will contain a vision, aims and concrete plans for the long 
term spatial development of the country. It is to replace approximately 80 national 
policy documents and visions relating to all spatial dimensions. The 2012 plan for 
infrastructure and spatial planning is among the plans that are included in this 
comprehensive vision (Team Novi, 2015).  

These developments illustrate the Dutch intention to create an integrated planning 
environment for highway infrastructures and other land uses. 
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1.1.3 New capacities, new processes 
Despite these policy initiatives, in practice ‘integrated projects are certainly not less 
complicated with so many different stakeholders needed to realize multiple goals 
simultaneously. In order to come to results, integrated projects ask for new capacities and 
new processes’ (RWS general director, quoted in Bayer, 2014). Its general planning context 
and the interest in integrated strategies qualify Dutch infrastructure planning as an 
interesting case for learning about the capacities and processes that are needed for a 
transformed approach to infrastructure planning. The on-going debate about ways to 
implement its area-oriented planning intentions make the Dutch infrastructure planning 
system a valuable case for drawing lessons from the implementation of such integrated 
planning strategies (RVW, 1998; WRR, 1998; Arts, 2007; V&W, 2008, De Block et al., 2016). 
Due to the fact that planning in the Netherlands often encounters high land use densities, 
a large number of relevant stakeholders and many interest conflicts, these lessons may be 
interesting for planning in other highly urbanized and metropolitan contexts as well. 

This chapter sets the general direction for this study. Section 1.2 discusses the challenges 
of integrated planning of major road infrastructures and land uses with a more regional 
or local character from a theoretical perspective. It concludes with the identification of a 
theoretical framework. After that, in section 1.3 the aim and focus of this study are 
outlined in detail. Section 1.4 sets out the research approach. Finally, section 1.5 describes 
the structure of this study.  

1.2 Towards a conceptual framework 

This section goes on to consider the issues outlined above from a more theoretical 
perspective. The next paragraph conceptualizes planning at the infrastructure-land use 
interface by looking at its functional content and institutional context. It considers the 
challenges and opportunities of integrated planning and explores in what way these relate 
to integrated planning’s institutional side. In the end, it imagines the functional-spatial 
relationships as well as the institutional relationships between infrastructure and other 
land uses as a chain: a planning chain. Subsequently, paragraph 1.2.2, takes a more in-
depth look at the opportunities this chain has to offer: it discusses the potential benefits 
of earlier and broader consideration of other land uses in infrastructure development from 
the perspective of ‘added value’. After that, a synthesis in 1.2.3 ties these conceptual ideas 
together and proposes a conceptual framework for area-oriented infrastructure planning.  

1.2.1 Integrated planning at the infrastructure-land use interface 
Integrated planning is a topic that has been much explored (see e.g. Graham & Healey, 
1999; Hajer & Zonneveld, 2000; Fischer et al., 2013). Moreover, it is broadly applied in 
planning practice, in many different forms and for various motivations. In general, 
integration can be defined as ‘the process of combining with other things in a single larger 
unit or system’ (MacMillan, 2016). The essence of integrated plan-making is the 
coordination of various sectoral policies and plans with spatial implications, in order to 
address the ‘fuzziness’ of spatial sectors (Spit & Zoete, 2003; De Roo, 2007). One way to 
interpret this fuzziness is to understand it as the interrelatedness of land uses described 
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earlier: sectoral land uses are not isolated elements, from a spatial nor from a process-
related point of view. The term ‘place-based planning’ is also prominently used in policy 
and academic publications as an implementation of integrated planning for ‘improving 
quality of place, infrastructure and other determinants of regional competitiveness’ 
(OECD, 2010; see also Bertolini & Dijst, 2003; Ruth et al., 2015a). As such, they are 
strategies for strengthening the structural economic perspectives of a region by explicitly 
taking a comprehensive picture of the particular strengths and weaknesses of a region 
into account. Area-oriented infrastructure planning can then be understood as an 
integrated planning strategy that aims to enhance the effectiveness of infrastructure 
planning by creating opportunities for multiple actors with stakes at the interface of 
infrastructure and other land uses to improve their interest positions. 

As we have seen in the previous section, integrated planning of major road infrastructure 
networks and other land uses is challenging. Despite the various policy developments 
that are going on, many challenges concerning practical implementation remain. At the 
same time, integrated planning also has a number of opportunities to offer. In order to 
obtain a more conceptual view on these challenges and opportunities, this section takes a 
functional-spatial and an institutional view on integration in road infrastructure planning.  

From a functional-spatial perspective, road infrastructures and other land uses are 
essentially complementary interests. Demand for transportation, and thus a need for 
infrastructure, is a demand that is derived from spatial activity. In other words, spatial 
activity induces a need for mobility provisions. The other way around, access to transport 
infrastructures is also a precondition for the emergence of spatial activities (Yu et al., 
2013). Despite this fundamental interrelatedness, conflicts at the infrastructure-land use 
interests are often leading in planning processes (Cervero, 2009). The functional scope of 
major infrastructure planning is very different from the planning for regional or local land 
uses. Planning of road infrastructure works is an activity that sprouts from a rather one-
sided scope: the improved performance of the highway network. Planning for land uses 
with a regional or local character is concerned with a much broader range of spatial 
interests and ambitions that overlap within a spatial jurisdiction (areas such as 
municipalities, regions, provinces, etc.). Moreover, integrated planning is complicated 
further by scale issues. While the positive effects of interventions in road infrastructure 
networks, such as improvement of transport capacities and indirectly related social-
economic welfare effects, are often first of all felt on larger spatial scales 
(national/regional), negative impacts of interventions are much more direct and felt on 
the local scale.  

From an institutional perspective, the planning of road infrastructure networks has long 
been primarily seen and organized as an engineering effort. Under increasing dynamics, 
this has slowly been abandoned, and the involvement of various stakeholders at 
infrastructure-land use interface has gained ground (as already described in section 1.1). 
With the involvement of actors (e.g. other governmental layers, residents and interest 
groups), a social perspective has been added to infrastructure planning. Nevertheless, the 
technical perspective remains the most influential perspective in infrastructure 
development (De Roo et al., 2001; Healey, 1998). This situation is reflected in infrastructure 
planning’s institutional organization. Infrastructure planning activities are often carried 
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out by dedicated planning agencies. The task of such agencies is to maintain and improve 
the performance of infrastructure networks. This task can be broken down into two 
activities: network management and infrastructure realization.  

In situations where the interrelatedness of land use interests is strongly felt, the tasks of 
infrastructure planning agencies become part of complex planning arenas (Veeneman & 
Van der Pas, 2012). The physical-spatial interventions required for the realization of 
infrastructure especially touch upon the other land uses in the same area. Hence, this 
activity involves interactions with other regional and local governmental organizations 
that also have land use responsibilities. The main interest of these organizations is the 
general socio-economic wellbeing in an area, as well as the spatial preconditions necessary 
to achieve this. Consequently, these organizations’ planning activities have a broader 
scope than the infrastructure planning agency’s dedicated concern for network 
performance. In general, two main activities can be distinguished: on the one hand, 
projects that aim to enhance or adjust the spatial lay out of an area and, on the other hand, 
maintenance throughout the life cycle management of present land uses (see e.g. 
Lenferink, 2013). 

At both sides of the planning spectrum – planning of major infrastructure networks and 
planning for land uses with a local or regional character – the tasks and responsibilities of 
executive planning organizations are instructed by policy-making authorities. The tasks 
of infrastructure planning agencies – network management and infrastructure realization 
– are often instructed by a national government. Spatial planning at the regional and local 
level often has a similar division between a policy-making government branch and a more 
executive branch responsible for planning activities. Van Bueren et al. (2003) consider the 
planning problems that emerge from this horizontal and vertical fragmentation of 
responsibilities and tasks. First, they distinguish strategic issues. Strategic uncertainty 
originates from the involvement of different actors at the infrastructure-land use interface, 
with all of them having different problem perceptions and ideas about potential solutions. 
Second, Van Bueren et al. (2003) state that planning seems to be complicated further by 
institutional issues. Institutional uncertainty refers to the fact that decision-making 
authorities at the interface of major infrastructure works and local and regional land uses 
are placed in different policy and planning arenas. A study by Fischer et al. (2013) 
illustrates the ‘barriers to effective integration’ that such ‘fragmentation’ has created. This 
leads to a strongly fragmented institutional planning landscape in which infrastructure 
planning agencies have to cooperate in order to carry out their instructed tasks (Baccarini, 
1996; Williams, 1999). In the remainder of this study, this situation will be referred to as 
institutional fragmentation.  

Figure 1.3 visualizes this context of area-oriented strategies for infrastructure planning by 
means of a so-called planning chain. First, the planning chain illustrates the ambiguous 
relation between network performance and socio-economic wellbeing as conflicting, yet 
complementary activities at the scale of a shared area. Both activities are seen as policy 
instructions to infrastructure planning agencies and their operational counterparts at the 
regional and local planning level. Second, with regard to the institutional organization of 
planning, the figure also shows the division between policy making and planning 
activities. The organizations responsible for infrastructure networks and those for spatial 
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planning activities at the regional and local level are both driven by policy instructions. 
Finally, the figure illustrates that, in the practice of complex planning situations, these 
organizations need to interact with each other in order to fulfil their instructions. 

 
Figure 1.3. A “planning chain”: planning at the infrastructure-land use interface involves 
simultaneously dealing with the conflict and complementary interests in an area, within a 
fragmented institutional context 

1.2.2 The added value of integrated planning 
As discussed in section 1.1, in road infrastructure planning policy and practice, innovative 
integrated strategies emerge as a counterpart to conventional network focused strategies. 
These innovations are established in order to overcome problems with project budgets, 
progress and timely delivery, and stakeholder satisfaction that are encountered at the 
infrastructure-land use interface (Arts, 2007; Hertogh & Westerveld, 2010). To grasp the 
complex reality of the planning chain and to be able to address the practical problems it 
leads to, a systems perspective is advocated (Bertolini & Dijst, 2003). Spatial 
environments, such as the interface of highway infrastructure and other land uses could 
be seen as systems. Such systems can be imagined as comprehensive living environments, 
while the subsystems should be seen as underlying elements, such as a mobility system, 
an economic system or a housing system (Graham & Marvin, 2001). The systems consist 
of connected subsystems in which human interaction takes place. The conflicts and 
complementarities of these underlying elements continuously interact and co-evolve with 
each other, leading to unique, unpredictable outcomes (see e.g. Innes & Booher, 1999; 
Geels, 2004; Geels, 2007). The idea of co-evolution emphasizes the necessity of involving 
the quality of an area as a whole, parallel to infrastructural tasks.  

The described symbiosis between the various land uses of a spatial system potentially 
leads to the emergence of better outcomes. Improved outcomes are one of the potential 
gains of the co-evolution of land uses (Holland, 1998). Huxham coined the relevant term 
“collaborative advantage” to describe these benefits: ‘Collaborative advantage will be 
achieved when something unusually creative is produced – perhaps an objective is met – 
that no organization could have produced on its own and when each organization, 
through the collaboration, is able to achieve its own objectives better than it could alone’ 
(Huxham, 1993 & 1996). Huxham (1993, p.603) goes on to say that ‘in some cases, it should 
also be possible to achieve some higher level […] objectives for society as a whole rather 
than just for participating organizations’. This refers to a more general goal for society 
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that is achieved in addition to the improved goal pursuit of individual organizations. 
Examples of such an outcome may be the improvement of the overall quality of an area 
or sustainability.  

Like collaborative advantage, quality is a concept that is hard to define, although it is 
frequently used (e.g. spatial quality, environmental quality) and has been long discussed 
(see e.g. Vitruvius’ threefold perspective on quality: “Utilitas, Venustas, Firmitas”; Hickey 
Morgan, 1914). For a practical understanding, collaborative advantage and quality can be 
related to the interests of the various stakeholders at the infrastructure-land use interface. 
In the pursuit of their interests, actors essentially pursue a certain level of quality. This 
quality level is defined in political choices or policy instructions which guide the actions 
of planning organizations. Therefore, perceptions of quality are different for every 
organization. For example, an infrastructure planning agency will pursue a certain quality 
level in the performance of highway networks. A local planning organization will have 
different interests, pursuing different qualities, for example certain quality levels in 
housing, schools or health care. The planning actions – i.e. efforts, investment – employed 
by these actors essentially serve to improve the performance of these interests. Quality 
improvement should then be seen as something that is valuable to these actors: it 
represents a certain value to them in the achievement of their interests. These additional 
effects in the outcomes of integrated planning processes, which can be attributed to co-
evolution of interests – for example easier, faster or cheaper fulfilment of interests or the 
achievement of higher quality levels – may be understood as the added value of integrated 
planning over sectoral planning (Hijdra, 2013; Hijdra et al., 2014; Ruth et al. 2015b).  

This added value consists of two components: an individual effect and a collective effect. 
The individual effect is the better achievement of an organization’s interest. The collective 
effect is the value in terms of improved area-quality. These added values of integrated 
infrastructure planning may take different forms. It may be a hard financial gain, a general 
socio-economic effect or a softer social outcome, such as improved sustainability (Bos et 
al., 2015). Added value for road infrastructure projects can then be defined as all 
qualitative, economic and organizational aspects of infrastructure projects that are higher 
than primary functional specifications (see also Arcadis, 2012; Hijdra et al., 2014). 

When perceived in this way, the interrelatedness of various land uses (as introduced in 
1.2.1) is not only a threat. Potentially, integrated planning approaches have added value 
over conventional sectoral approaches. Due to the co-evolution of infrastructure and other 
land use interests in an area, area-oriented planning strategies have the potential to 
improve sectoral interest positions within an area, as well as to improve the quality of an 
area as a whole – on the precondition that the various actors that represent these interests 
work in a coherent or coordinated manner to overcome the problems of institutional 
fragmentation (Ruth et al.,2015b). Exploring the added value of integrated planning at the 
interface of road infrastructure and other land uses asks for the explication of different 
interpretations and applications of the concept. Authors such as Huxley (2009) and Hijdra 
(2013) use the notions of value creation and value exploitation. Expanded with the concept 
of value assessment, as a necessary step in-between, these notions comprise a conceptual 
cycle of added value in planning (see also figure 1.4).  
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1. Value creation: a first stage is the crafting of plans and designs that integrate 
infrastructures and other relevant land uses in such a way that higher qualities are 
created. For this purpose, infrastructure planning is showing increasing interest in 
spatial design. Spatial design has the capacities to cross the divide between referential 
frames and cultures by clearly outlining the advantages of an integrated strategy 
(Throgmorton, 2003; De Jonge, 2009). This capacity to create value implies 
purposefully exploring the interrelatedness of land uses present in an area by means 
of a collaborative design effort, rather than trying to optimize sectoral interests by 
means of a technical design approach (Madanipour, 2006; Dobbins, 2011).  

2. Value assessment: this seems a necessary addition to the cycle in the light of this study. 
Assessment provides directions for plan- and decision-making. As such, it eventually 
offers a crucial precondition in linking creation of value and eventual exploitation of 
this value. In addition to a substantial role in the assessment of plans, instruments for 
planning and decision support also have a role in the generation of solutions by 
effectively supporting interactive planning processes (Cousins & Earl, 1992; Runhaar 
et al., 2009; Jeon et al., 2010; Magee et al., 2013). Without a clear view of the added 
values that have been created, the incentives for joining these coalitions remain 
indistinct. It seems unlikely that the coalitions of actors that are needed for integrated 
planning will be established without a comprehensive view of the value that is created 
in integrated plans and designs at the infrastructure-land use interface. Therefore, the 
considering the scope and role of the systems for impact assessment or appraisal that 
support planning and decision support (DSS/PSS) is an indispensable element in a 
study on area-oriented infrastructure planning strategies.  

3. Value exploitation: in the end, actors must be able to improve their own interest 
positions, in order to overcome fragmentation and to make joining interest coalitions 
attractive. In their decisions on whether to join or not, decision-makers will make a 
judgement of the positive and negative effects of the crafted integrated plan or design. 
If the extra qualities or added values of the integrated plan or design can be clearly 
captured or exploited in the public or private interest, this increases the chances of 
achieving a positive balance. Therefore, the provisions for capturing created value and 
qualities are an essential feature of a cycle for integrated planning (Van der Krabben & 
Needham, 2008; Iacono et al., 2009). Moreover, in addition to financial value, these 
value capture provisions may also have collaborative value for the creation of 
planning (Rakers et al., 2010; Spaans et al., 2011). This second role for such instruments 
closes the circle for integrated planning at the infrastructure-land use interface. 
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Figure 1.4. Three stages of integrated planning at the infrastructure-land use interface: value 
creation, value assessment and value exploitation 

1.2.3 Synthesis: a value perspective on integrated planning 
The preceding sections explained how the interests at the infrastructure-land use interface 
are strongly interrelated. This interrelatedness makes actors interdependent. At the same 
time, these actors are often strongly fragmented. When the interactions between 
institutionally fragmented actors at this interface are smartly approached, the added value 
of an area-oriented planning approach emerges. This added value may be experienced in 
two ways: (a) in the form of improved sectoral planning – better, faster or cheaper 
achievement of interests against less effort –, or (b) enhanced overall outcomes for an area, 
in the form of higher quality or more sustainable results.  

The achievement of these positive effects asks for targeted efforts to combine different 
land uses in integrated plans and designs. However, as mentioned, institutional 
fragmentation complicates making these combinations. Coping with the tensions between 
interrelatedness and fragmentation in integrated planning strategies, requires that the 
focus of infrastructure planning is expanded from managing conflicts between land uses 
towards exploiting the complementarities of fragmented interests. Hence, contemporary 
infrastructure planning requires earlier and broader interactions with other land uses 
(V&W, 2008). One way to explore such a proactive, integrated planning approach is to 
distinguish between creating, assessing and exploring added value at the infrastructure-
land use interface. 

Operationalization of the quality cycle described above (figure 1.4) in infrastructure 
planning requires a concrete planning view with regard to each of the cycle’s elements. A 
frequently used vehicle for concretizing planning approaches is to distinguish between 
content and organization of planning approaches (Davidoff & Reiner, 1962; Faludi, 1985; 
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Parkin & Sharma, 1999; Van Tatenhove et al., 2000; De Roo & Voogd, 2004; Arts et al., 
2006). In a similar way, authors such as Herder (Herder et al. 2008) and Graham (2009) 
consider the interaction between physical networks and social networks to be an 
important feature of integrated approaches towards road infrastructure and other land 
uses. The planning chain in figure 1.3 emphasizes a similar duality.  

Various authors indicate that content and processes of planning do not exist in a vacuum. 
For addressing this issue, they propose a broader interpretation of the social networks of 
planning (Wiechmann, 2007; Hutter & Schanze, 2008). These authors point at underlying 
structures within which the interaction between content and process take place. These 
interactions influence the path and outcomes of planning processes. Hutter (2008) 
identifies internal and external contexts as important dimensions of planning strategies. 
The internal (or institutional) context – containing politics, resources, responsibility, 
culture and capabilities – in particular, can be regarded as an important dimension for 
improving the efficiency of planning approaches. This, more or less stable, set of 
conditions consists of the laws, rules, frameworks, guidelines and procedures which 
together structure and frame the interaction between the content of planning and the 
planning process (North, 1990). Hence, providing directions for area-oriented strategies 
for coping with functional interrelatedness and institutional fragmentation also involves 
the consideration of institutional conditions.  

 
Figure 1.5. A conceptual model of planning at the infrastructure-land use interface 

Figure 1.5 brings together the theoretical considerations of this section. This conceptual 
model emphasizes the role of the stages of the quality cycle in area-oriented approaches 
to infrastructure planning. Moreover, it illustrates that content, interactive processes and 
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institutional conditions form the planning context of area-oriented strategies. These 
dimension form the framework that must be taken into account in order to devise a 
smartly designed planning approach that is capable of coping with interrelatedness and 
fragmentation, in each of the three stages of the quality cycle. 

1.3 Aims and focus 

1.3.1 Problem statement and objective 
Central to this study is infrastructure planning’s interest in area-oriented planning 
strategies (see e.g. the quote at the beginning of this chapter). These strategies build on 
the principles of integrated planning and aim to combine infrastructural elements with 
other land uses in a particular area, in order to create an integrated plan for that area. They 
may facilitate synergetic development of major road infrastructures and other land use 
functions, with specific attention for improvement of the overall quality of locations. That 
way, integrated planning strategies form an alternative to conventional sectoral 
approaches in coping with the challenges of contemporary infrastructure planning. Policy 
intentions notwithstanding, the implementation of these strategies is not straightforward. 
Section 1.2 has shown that this is due to tension between functional interrelatedness and 
institutional fragmentation. 

This study aims to provide a relevant contribution to the Dutch road infrastructure 
planning system and its attempts to transform from planning as an engineering effort 
towards planning as an integrated planning effort at the infrastructure-land use interface. 
Quite a large amount of research into integrated transportation planning concepts has 
already been carried out. Examples are studies in land use-transport interaction (LUTI: 
Wegener & Fürst, 2004) and Transit Oriented Development (TOD: Tan, 2013). However, 
the majority of this work focuses on improving the efficiency of transport and the use of 
transport facilities through improving the coordination of transport destinations and 
spatial development (Hull, 2010). Another example of integrated transport planning is the 
concept of “shared space”, which intends to improve the interactions between local 
transport facilities and other land uses (Hamilton-Baillie, 2008). The focus of this study is 
specifically on the use of area-oriented planning strategies as a potential solution to 
problems endured by planning of the actual highway infrastructures. The study primarily 
looks at the interrelatedness between large infrastructures and land uses with a regional 
or local character, as well as at the consequences of institutional fragmentation across 
domains, cultures and spatial scales that come with this interrelatedness. Where 
informative, the study also involves waterways. Waterways, like highways, are also high 
capacity transport corridors. Moreover, waterway projects experience similar problems 
with functional interrelatedness and institutional fragmentation (Hijdra et al., 2014). 
Dutch waterway planning set up the Room for the Rivers-programme especially for 
dealing with these issues. This programme intends to combine improvements to the safety 
and capacity of major waterways with local spatial quality enhancement (Van den Brink, 
2009).  
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In addition to its practical contribution, on an academic level, this study intends to further 
the debate on the development of major (road) infrastructures by adding an integrated 
planning perspective. The study concentrates on strategic and tactical planning in the 
period between the decision to aim for a road infrastructure solution to a mobility 
problem and decision-making about realization.  

Different levels of interventions are imaginable for dealing with the problems in 
contemporary infrastructure planning (see also Alexander, 2005). A first group of possible 
changes relates to political-organizational structures of the interface of infrastructures and 
other land uses. Changes in this group, for example, relate to the merger of organizations 
with separate responsibilities, legislative changes, or the combination of budgets and 
procedures. A second group of potential measures leaves the political-organizational 
structures of the interface intact. Rather, it focuses on smart measures and institutional 
preconditions for improving planning at this interface. This study focuses on this second 
group of interventions. It takes the existing political-organizational structures as the 
starting point in its aim to come to an effective and efficient area-oriented planning 
approach. Therefore, the objective of this study is: 

To provide directions for the application of area-oriented strategies in road 
infrastructure planning through gaining insights into the potential 
(dis)advantages of infrastructure-land use integration and by exploring 
creation, assessment and exploitation of added value. 

With this objective in mind, two elements seem important. First of all, this study aims to 
improve the understanding of whether and why area-oriented approaches may be 
applied in infrastructure planning for the purpose of addressing problems with functional 
interrelatedness and institutional fragmentation. For that purpose, this study looks at the 
conditions at the infrastructure land use interface under which area-oriented planning 
approaches can be effective and efficient alternatives to conventional infrastructure 
planning strategies. Secondly, to appropriately formulate directions for the design of an 
area-oriented approach, this study also pursues to identify critical factors and possible 
optimizations for creating, assessment and exploitation of added value at the 
infrastructure-land use interface. 

1.3.2 Research questions 
Referring to the objectives outlined above, this study includes descriptive elements – 
gaining insights in the opportunities and limitations of area-oriented approaches in 
infrastructure planning – as well as explorative elements – the design of an area-oriented 
planning approach for sustainable infrastructure planning. In order to study these 
elements in a structured and effective way, the objective has been broken down into five 
research questions that comprise this study.  

The first and second research questions take a broad and theoretical view on the 
employment of integrated planning strategies at the infrastructure-land use interface. The 
purpose of these questions is to create a clear conceptual understanding of meaning and 
consequences of integrated approaches to infrastructure and land use. Research question 
1 seeks to conceptualize the grounds for the emergence of ‘area-oriented’ approaches in 
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highway planning. It involves a historical analysis of policy developments in Dutch, as 
well as international road infrastructure planning. In the end, we look for variations in the 
integration of functional scope and stakeholder involvement to identify typical forms of 
integration. The first research question is therefore: 

1. In what way does road infrastructure planning deal with complexities on the interface of road 
infrastructure and other land use functions? 

To deepen the views on integration obtained from the first question, question 2 serves to 
illustrate different views on integration, in order to show that integration is an ambiguous 
concept. It asks for distinction between the roles of the concept of integration in planning 
for strategic ambitions and in project implementation. Moreover, the scope within which 
potential solutions are explored and the coordination of interaction between actors 
involved in drafting and selection of these potential solutions are explored. The purpose 
is to get an idea of what kind of integration is appropriate in what situation. The second 
research question is thus: 

2. What different perspectives on integration at the infrastructure-land use interface for 
effectively dealing with interrelatedness and fragmentation can be distinguished and how is 
the concept of integration differently interpreted throughout integrated infrastructure 
planning processes (i.e. from strategic ambitions to implementation)? 

These first questions set the conceptual stage for the definition of ways forward. The latter 
three research questions are more practical and aim to identify preconditions for 
operationalizing the creation, assessment and exploitation of added value at the 
infrastructure-land use interface. In order to explore these elements of the value cycle 
(figure 1.4), these questions focus on a specific example of creating, assessing or exploiting 
added value. 

In order to explore the creation of value, the third research question diverts the focus of 
this study to the role of spatial design, with a strong focus on the content of plans and 
designs. Spatial design receives increasing attention within infrastructure planning as a 
means for creating meaningful visions for an area. The third research question explores 
the merit of relational spatial design at the interface of road infrastructure and other land 
uses as an instrumental way forward to deal with interrelatedness and fragmentation. 
Research question 3 therefore focuses on creating value: 

3. Creating value: What are the merits of a design approach in projects of integrated planning at 
the infrastructure-land use interface and how can these merits be exploited in the practice of 
area-oriented infrastructure planning? 

The next research question concerns the second stage of the value cycle; the assessment of 
value. It serves to study the roles and scopes of systematic support of decision-making 
and planning, including the instruments for appraisal of proposals and plans. It reviews 
conventional and recent, hybrid instruments that play a role in decision support for plans 
at the infrastructure-land use interface in order to see the role of assessment instruments 
in area-oriented infrastructure planning strategies. For that purpose, this study comprises 
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a comparative analysis of a hybrid planning instrument (Omgevingswijzer – best 
translated as ‘Sustainbility Check’) with more conventional instruments for analysing the 
merit of infrastructure planning projects. The fourth research question is therefore: 

4. Assessing value: How may systems for planning and decision support be improved in order 
to cope with the tensions between interrelatedness and fragmentation, and how can these 
systems be applied effectively in area-oriented infrastructure planning? 

The final question focuses on the exploitation of value. To explore this, this study takes a 
dual perspective on the use of value capture mechanisms. It explores the financial value 
of value capturing, as well as its cooperative value. That way, this question explores the 
theoretical additional merits of value capturing in the facilitation of public-public 
cooperation in integrated infrastructure land use developments. The final research 
question is: 

5. Exploiting value: In what way may value capture mechanisms facilitate dealing with tensions 
between interrelatedness and fragmentation, and how can this be applied effectively in area-
oriented infrastructure planning? 

Together, these questions cover a broad range of themes. These themes include insight 
into the considerations that underlie choices for integration of land uses through area-
oriented strategies, as well as directions for the definition of a planning strategy that 
effectively copes with functional interrelatedness within a fragmented institutional 
context. 

1.4 Research approach 

1.4.1 Methodology 
Planning research is challenging for several reasons. First of all, every planning issue is 
different due to specificity of context. This makes it difficult to compare cases. Secondly, 
this context is often dynamic. The context of planning issues is unstable, due to, for 
example, political, financial or societal changes. For that purpose of this study, it is 
important to distinguish between the actual scope of the research and the contextual 
factors that are outside the scope. This asks for a clear definition of the research scope. 
Thirdly, context can also not be fully neglected. Therefore, the topic has to be studied in 
practice. For exactly these reasons, authors such as Flyvbjerg (2006) and Yin (1981, 2009) 
have argued that qualitative case studies form an appropriate strategy when ‘an empirical 
inquiry must examine a contemporary phenomenon in its real-life context’, especially 
‘when the boundaries between phenomenon and context are not clearly evident’ (Yin, 
1981, p.98). Qualitative case study research facilitates the production of nuanced 
perspectives on the intricate relationships and interdependencies on the interface of road 
infrastructure networks and other land use functions, as they are capable of capturing ‘the 
rich ambiguity of politics and planning in a modern democracy’ (Flyvbjerg, 2006, p.237). 
Eisenhardt (1989; see also Flyvbjerg, 2006; O'Leary ,2010; Hennink et al., 2011) supports 
the choice of case studies as a suitable strategy in setting up research with practical and 
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academic relevance: ‘Theory developed from case study research is likely to have 
important strengths like novelty, testability, and empirical validity, which arise from the 
intimate linkage with empirical evidence. [In addition], given the strengths of this theory-
building approach and its independence from prior literature or past empirical 
observation, it is particularly well-suited to new research areas or research areas for which 
existing theory seems inadequate’ (Eisenhardt, 1989, p.548).  

This study uses cases from road infrastructure planning in the Netherlands. Dutch 
infrastructure planning is an interesting case. The Netherlands is a small but densely 
populated country, which implies a strong interrelatedness between the various land use 
interests. Moreover, the context of Dutch infrastructure planning is highly dynamic. First, 
land use planning responsibilities are distributed across layers of government and 
sectorial policy silos. Second, the impact of major infrastructures on the environment is a 
much-debated issue in the planning process of new roads, as well as in the redevelopment 
of existing infrastructure. Due to political and societal dynamics, the context of highway 
projects increases the complexity of these projects. At the same time, awareness of the 
need to deal with the interrelatedness of land uses within a fragmented institutional 
context is increasing. Integration of road infrastructure and other land use functions in 
planning is considered part of the solution to these issues. Hence, a broad selection of 
appropriate cases is available (see also 1.4.2 and appendix 1).  

1.4.2 Data collection and analysis 
Research questions 1 and 2 are broad and descriptive. These questions primarily aim to 
sketch the big picture and to identify challenges for planning at the interface of road 
infrastructure and other land use functions. For that purpose, a study of policy documents 
has been undertaken, focusing on the Netherlands and other western countries. In the 
light of the second research question, an exploration of two current projects (A2 
Maastricht and Eindhoven Ring Road, see also appendices 1 and 5) has been undertaken 
as well. The purpose of these case studies is to explore and differentiate between various 
motivations for the integration of infrastructure and other land uses.  

Research questions 3, 4 and 5 are more analytical and require a more in-depth 
understanding of the dynamics in integrated planning. Therefore, these chapters make 
use of a smaller selection of cases, but present much more in-depth nuances. This implies 
that for each chapter, an appropriate selection of cases has been explored in-depth. This 
research strategy comprises the study of project documents and in-depth interviews with 
key representatives of the stakeholders that are involved in these projects (see also 
appendices 2 and 3).  

An important pillar supporting this study has been the practical involvement with 
Rijkswaterstaat, the executive agency of the Dutch Ministry of Infrastructure and the 
Environment. Rijkswaterstaat is responsible for the Dutch national highway network (and 
also for national waterways and the national water system). As described, in the 
Netherlands many of these developments take place in a situation of strong functional 
interrelatedness and a fragmented planning landscape. Moreover, Rijkswaterstaat is 
experimenting with and developing strategies for creating, assessing and exploiting 
added value at the infrastructure-land use interface. Therefore, in addition to its projects, 
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Rijkswaterstaat’s internal organization and innovation is a relevant topic of study as well. 
This study was carried out as part of a cooperation programme between Rijkswaterstaat 
and the University of Groningen. As a result of this cooperation, Rijkswaterstaat’s projects 
and organization have been made available for structured data collection. Despite the 
close cooperation and funding by Rijkswaterstaat, the research has been carried out as an 
independent study. This independence has been recorded in the formal cooperation 
agreement between the University and Rijkswaterstaat. 

Each of the research questions is explored by looking at a number of innovative 
infrastructure projects that serve as case studies. These cases are early examples of the 
application of area-oriented planning strategies in major infrastructure projects. In total, 
9 case studies were carried out (see figure 1.6). Additional detail about the cases can found 
in appendix 1. These cases were selected with the aim of illustrating diversity and contrast 
of practical applications regarding the specific theme of the study. Therefore, the cases 
differ on aspects such as level of scale (national or regional infrastructure), sector 
(emphasis on road infrastructure, waterway infrastructure where this is informative), or 
diversity in the purpose of integration (regional socio-economic development or location 
design). 

 
Figure 1.6. Overview of studied cases (see also appendix 1) 

Collection of information took place over a longer period of time. During this period, 
projects were studied and participation in Rijkswaterstaat’s innovation trajectories took 
place. The case studies combine a combination of desk research and expert interviews. To 
stay clear of obtaining biased views, the interviewed experts represent the various 
organizations that are often involved in projects at the interface of major highway projects 
and other land uses. The interviews were summarized or transcribed and subsequently 
analysed in coherence with available documentation, such as formal administrative 
agreements and decisions, to obtain comprehensive perspective. More detailed 
information concerning the collection of data for particular research questions is provided 
in chapters 2 to 6. Interview formats can be found in appendix 3. 
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Another part of this study’s insights was gained through active participation in one of 
Rijkswaterstaat’s innovation trajectories. Involvement in the development and 
implementation of the tool ‘Omgevingswijzer’ (i.e. Sustainbility Check, see also appendix 
6) has, in two ways, been useful for this study. First of all, it directly provided key insights 
for the parts of this study that discuss value assessment (chapter 5). Second, indirectly, 
practical involvement with the organization also helped to obtain an improved view on 
the nature of interactions that an executive infrastructure planning agency engages in (all 
chapters). Examples are the interactions between the executive agency (policy 
implementation) and the coordinating ministry (policy making), or the interaction 
between the part of the agency that develops innovations and guidance and the parts 
where the actual project management takes place.  

This knowledge proved vital for interpreting practical experiences with and the 
opportunities and limitations of area-oriented approaches in the Netherlands. The results 
of separate parts of this study are presented in chapters 2 to 6. These chapters were written 
as publications for scientific journals. The next section discusses the outline of this study. 

1.5 Outline of the study 

Chapters 2 and 3 serve to develop a broad view on area-oriented planning strategies. The 
central theme of these chapters is to explore the underlying rationale for area-oriented 
strategies and to gain a better idea about the conditions and contexts for application of 
integrated planning strategies at the infrastructure-land use interface. For that purpose, 
the first and second research questions are central in these chapters. Chapter 2 starts by 
providing a general overview of the development of planning at the infrastructure-land 
use interface. Additionally, chapter 3 nuances the concept of integration by determining 
that there are different forms of infrastructure-land use integration, both of which are 
applied for different purposes. The chapter differentiates between strategically and 
operationally motivated integration in order to gain a more nuanced insight into the 
applicability of area-oriented strategies throughout the process of road infrastructure 
planning.  

After that, in chapters 4, 5 and 6 the instrumental perspective on area-oriented strategies 
is furthered. In this part of the study, the central topic is how to apply area-oriented 
strategies efficiently within a context of institutional fragmentation. Each of these chapters 
reflects on a particular stage of the quality cycle. Chapter 4 explores the creation of quality 
by looking at design processes. Chapter 5 investigates the application of various 
assessment mechanisms and the interaction between these mechanisms in area-oriented 
approaches. In chapter 6, the exploitation of created values and qualities is assessed 
through exploration of value capture mechanisms in planning processes that integrate 
highway (re)development and developments concerning other land use in an area.  

Chapter 7 draws overall conclusions based on the performed study. This chapter reflects 
on the research that has been carried out, and proposes directions for a way forward for 
both theory and practice of area-oriented road infrastructure planning. 
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Figure 1.7. Overview of the chapters of this study  

Chapter 1
Introduction

Chapter 2
Integration in Dutch planning of motorways

Chapter 3
Dealing with interrelatedness and fragmen-

tation in road infrastructure planning

Chapter 4
The potential merits of a 

design approach. 

Chapter 5
Lessons from the

Sustainability Check

Chapter 6
Interactions between value 
capturing and cooperation

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

Normative view
Research questions 1 & 2

Instrumental view
Research questions 3, 4 & 5

Problem statement
Main objective

Directions
Main objective



Towards area-oriented approaches in infrastructure planning 

 24 

References 

Alexander, E.R. (2005), ‘Institutional transformation and planning: from 
institutionalization theory to institutional design’, Planning theory, 4(3), 209-223.  
Alpkokin, P. (2012), ‘Historical and critical review of spatial and transport planning in 
the Netherlands’, Land use policy, 29(3), 536-547. 
Arcadis (2012), Inventarisatie meerwaarde-instrumentarium ketenmanagement 
Rijkswaterstaat. 
Arts, B., Leroy, P. & Van Tatenhove, J. (2006), ‘Political modernisation and policy 
arrangements: A framework for understanding environmental policy change’, Public 
Organization Review, 6(2), 93-106.  
Arts, J. (2007), Nieuwe wegen? Planningsbenaderingen voor duurzame infrastructuur, 
University of Groningen.  
Baccarini, D. (1996), ‘The concept of project complexity - a review’, International Journal of 
Project Management, 14(4), 201-204.  
Balkenende, J.P., Bos, W. & Rouvoet, A. (2007), Coalitieakkoord tussen de Tweede 
Kamerfracties van CDA, PvdA en ChristenUnie, The Hague.  
Bayer, M. (2014), ‘Jan Hendrik Dronkers: 'Integratie maakt je een beetje gelukkiger'’, 
ROmagazine, The Hague.  
Bertolini, L. & Dijst, M. (2003), ‘Mobility environments and network cities’, Journal of 
urban design, 8(1), 27-43.  
Bos, M., Van Geet, M., Homrighausen, J. & De Jong, J. (2015), Meerwaardecreatie in 
infrastructuurplanning: Op zoek naar belemmerende en stimulerende factoren, University of 
Groningen. 
Buitelaar, E. (2010), Ex-durante evaluatie Wet ruimtelijke ordening: eerste resultaten, PBL, The 
Hague.  
Cervero, R. (2009), ‘Transport infrastructure and global competitiveness: Balancing 
mobility and livability’, The Annals of the American Academy of Political and Social Science, 
626(1), 210-225. 
Cousins, J.B. & Earl, L.M. (1992), ‘The case for participatory evaluation’, Educational 
evaluation and policy analysis, 14(4) 397-418.  
CRA & Heesen, M. (2013), Naar een gezonde relatie tussen stad en snelweg, College van 
Rijksadviseurs, The Hague. 
Curtis, C. & Tiwari, R. (2008), ‘Transitioning urban arterial roads to activity corridors’, 
Urban Design International, 13(2), 105-120.  
Davidoff, P. & Reiner, T.A. (1962), ‘A Choice Theory of Planning’, Journal of the American 
Institute of Planners, 28(2), 103-115.  
De Block, G., De Kool, D. & De Meulder, B. (2016), ‘Paradise Regained? Crossing borders 
between planning concepts in the Netherlands and Belgium (1830-2012)’ in: Arts, J., 
Filarski, R., Jeekel, H. & Toussaint B., Builders and Planners: a history of land-use and 
infrastructure planning in the Netherlands, Eburon, Delft. 
De Jonge, J.M. (2009), Landscape architecture between politics and science: an integrative 
perspective on landscape planning and design in the network society, Wageningen University.  



Chapter 1 – Introduction 

 
 25 

De Roo, G. (2007), ‘Shifts in planning practice and theory: From a functional towards a 
communicative rational’ in: De Roo, G. & Porter, G. (eds.), Fuzzy Planning - The Role of 
Actors in an Fuzzy Governance Environment, 97-108, Ashgate, Aldershot. 
De Roo, G. & Voogd, H. (2004), Methodologie van planning: over processen ter beïnvloeding 
van de fysieke leefomgeving, Coutinho, Bussum.  
De Roo, G. (2004), De toekomst van het milieubeleid: over de regels en het spel van 
decentralisatie, een bestuurskundige beschouwing, Koninklijke Van Gorcum, Assen.  
De Roo, G., Schwartz, M.J.C., Van der Wal, H. & Oosterhoff, H.A. (2001). 
Omgevingsplanning in Nederland: een stand van zaken rond sectoroverschrijdend, geïntegreerd 
en gebiedsgericht beleid voor de fysieke leefomgeving, VROM, The Hague. 
De Wolff, H. (2007), ‘The new Dutch Land Development Act as a tool for value 
capturing’, ENHR International Conference on ‘Sustainable Urban Areas’, 25-28, Rotterdam. 
Dobbins, M. (2011), Urban design and people, John Wiley & Sons, Hoboken (NJ). 
Dodson, J. (2009), ‘The ‘infrastructure turn’ in Australian metropolitan spatial planning’, 
International planning studies, 14(2), 109-123. 
Drewe, P. (2011), ‘Mixed scanning new style: a useful tool for Poland?’ in: Kolzynski, M. 
& Zuber, P., New paradigm in action: recent developments and perspectives of regional policies, 
Ministry of regional development, Warsaw, 37-42.  
Eisenhardt, K.M. (1989), ‘Building theories from case study research’, Academy of 
management review, 14(4), 532-550.  
Faludi, A. (1985), ‘A decision-centred view of environmental planning’, Landscape 
Planning, 12(3), 239-256.  
Ferreira Borges, H. (2012), ‘Connecting infrastructure and urbanism’ in: 4IAU 4ª Jornadas 
Internacionales sobre Investigación en Arquitectura y Urbanismo, Valencia, 2011.  
Fischer, J.M. & Amekudzi, A. (2011), ‘Quality of life, sustainable civil infrastructure and 
sustainable development: Strategically expanding choice’, Journal of Urban Planning and 
Development, 137(1), 39-48.  
Fischer, T. B.; Smith, M. & Sykes, O. (2013), ‘Can less sometimes be more? - Integrating 
Land Use and Transport Planning on Merseyside (1965 – 2008)’, Urban, Planning and 
Transport Research, 1(1): 1-27. 
Flyvbjerg, B. (2006), ‘Five misunderstandings about case-study research’, Qualitative 
inquiry, 12(2), 219.  
Geels, F.W. (2004), ‘From sectoral systems of innovation to socio-technical systems: 
Insights about dynamics and change from sociology and institutional theory’, Research 
Policy, 33(6), 897-920.  
Geels, F.W. (2007), ‘Transformations of Large Technical Systems A Multilevel Analysis 
of the Dutch Highway System (1950-2000)’, Science, Technology & Human Values, 32(2), 
123-149.  
Gerrits, L., Rauws, W. & De Roo, G. (2012), ‘Dutch spatial planning policies in 
transition’, Planning Theory & Practice, 13(2), 336-341.  
Graham, S. & Marvin, S. (2001), Splintering Urbanism, Networked infrastructures, 
technological mobilities and the urban condition, Taylor & Francis.  



Towards area-oriented approaches in infrastructure planning 

 26 

Graham, S. (2009), ‘Networked Infrastructure and the Urban Condition’ in: Rieniets, T., 
Siegler, J. & Christiaanse, K. (eds.), Open City: Designing Coexistence, 157-166, SUN, 
Amsterdam.  
Graham, S. & Healey, P. (1999), ‘Relational concepts of space and place: Issues for 
planning theory and practice’, European planning studies, 7(5), 623-646. 
Hajer, M. & Zonneveld, W. (2000), ‘Spatial planning in the network society-rethinking 
the principles of planning in the Netherlands’, European planning studies, 8(3), 337-355. 
Hamilton-Baillie, B. (2008), ‘Towards shared space’, Urban Design International, 13(2), 
130-138. 
Healey, P. (1998), ‘Building institutional capacity through collaborative approaches to 
urban planning’, Environment and Planning A, 30(9), 1531-1546. 
Healey, P. (2006), ‘Collaborative Planning: Shaping Place in Fragmented Societies’, 2nd 
edn, Palgrave MacMillan, Basingstoke.  
Hennink, M., Hutter, I. & Bailey, A. (2011), Qualitative Research Methods, Sage, London.  
Herder, P.M., Bouwmans, I., Dijkema, G.P.J. & Stikkelman, R.M. (2008), ‘Designing 
infrastructures using a complex systems perspective’, Journal of Design Research, 7(1), 17-
34.  
Hertogh, M. & Westerveld, E. (2010), Playing with Complexity: Management and 
Organisation of Large Infrastructural Projects, Erasmus University Rotterdam.  
Hickey Morgan, M. (1914), The Ten Books on Architecture, Harvard University Press. 
Hijdra, A. (2013), Waardecreatie in infraprojecten: Een essay over twaalf principes, University 
of Groningen & Rijkswaterstaat. 
Hijdra, A., Woltjer, J. & Arts, J. (2014), ‘Value creation in capital waterway projects: 
Application of a transaction cost and transaction benefit framework for the Miami River 
and the New Orleans Inner Harbour Navigation Canal’, Land Use Policy, 38, 91-103. 
Holland, J.H. (1998), Emergence: From Order to Chaos, Oxford University Press.  
Hull, A. (2010), Transport matters: integrated approaches to planning city-regions, Routledge. 
Hutter, G. & Schanze, J. (2008), ‘Learning how to deal with uncertainty of flood risk in 
long-term planning’, International Journal of River Basin Management, 6(2), 175-184.  
Huxham, C. (1993), ‘Pursuing collaborative advantage’, Journal of the Operational Research 
Society, 44(6), 599-611.  
Huxham, C. (1996), Creating collaborative advantage, SAGE, London.  
Huxley, J. (2009), Value Capture Finance: Making urban development pay its way, Urban 
Land Institute, London.  
I&M (2012a), Structuurvisie Infrastructuur en Ruimte, Ministry of Infrastructure and 
Environment, The Hague.  
I&M (2012b), Stelselwijziging Omgevingsrecht, Ministry of Infrastructure and 
Environment, The Hague.  
Iacono, M., Levinson, D., Zhao, Z. & Lari, A. (2009), Value Capture for Transportation 
Finance: Report to the Minnesota Legislature, Center for Transportation Studies, University 
of Minnesota.  



Chapter 1 – Introduction 

 
 27 

Innes, J.E. & Booher, D.E. (1999), ‘Consensus Building and Complex Adaptive Systems’, 
Journal of the American Planning Association, 65(4), 412-423.  
Jeon, C.M., Amekudzi, A.A. & Guensler, R.L. (2010), ‘Evaluating plan alternatives for 
transportation system sustainability: Atlanta metropolitan region’, International Journal of 
Sustainable Transportation, 4(4), 227-247.  
Koenen, I. (2014), ‘Gebiedsinfra nieuw sleutelwoord; Rijkswaterstaat gaat wegenbouw 
breder aanpakken’, Cobouw, 107, June 12, 2014.  
Lely, C. (1915), Rijkswegenplan 1915 (National road infrastructure plan), The Hague.  
Lenferink, S. (2013), Market involvement throughout the planning lifecycle, PhD thesis, 
University of Groningen.  
MacMillan (2016), MacMillan Dictionary [online], accessible through 
www.macmillandictionary.com. 
Madanipour, A. (2006), ‘Roles and challenges of urban design’, Journal of Urban Design, 
11(2), 173-193.  
Magee, L., Scerri, A., James, P., Thom, J.A., Padgham, L., Hickmott, S., Deng, H. & 
Cahill, F. (2013) ‘Reframing social sustainability reporting: towards an engaged 
approach’, Environment, Development and Sustainability, 15(1), 225-243.  
MJPO (n.d.), Meerjarenprogramma Ontsnippering (Long term programme defragmentation) 
[online], accessible through: www.mjpo.nl/. 
Neuman, M. (2006), ‘Infiltrating infrastructures: On the nature of networked 
infrastructure’, Journal of Urban Technology, 13(1), 3-31.  
North, D.C. (1990), Institutions, institutional change and economic performance, Cambridge 
University Press.  
Omgevingswet (2014), Legislative proposal [online], accessible through 
https://www.tweedekamer.nl/kamerstukken/detail?id=2014Z11191&did=2014D25187, 
consulted on August 15, 2016.  
O'Leary, Z. (2010), The essential guide to doing your research project, Sage, London.  
OECD (2011), Strategic Transport Infrastructure Needs to 2030: Main Findings, Organisation 
for Economic Cooperation and Development, Paris. 
OECD (2010), National Place-based Policies in the Netherlands, Organisation for Economic 
Cooperation and Development, Paris. 
Parkin, J. & Sharma, D. (1999), Infrastructure planning, Telford, London.  
Priemus, H. (1999), ‘Four ministries, four spatial planning perspectives? Dutch evidence 
on the persistent problem of horizontal coordination’, European Planning Studies, 7(5), 
563-585.  
Priemus, H. (2007), ‘System Innovation in Spatial Development: Current Dutch 
Approaches’, European Planning Studies, 15(8), 992-1006.  
RVW (1998), Ambities bundelen: Advies over de inpassing van infrastructuur, , Raad voor 
Verkeer en Waterstaat, The Hague. 
Rakers, D., Van Blokland, J. & Topper, H. (2010), Onzekerheid, flexibiliteit en waarde bij 
gebiedsontwikkeling, AT Osborne & University of Twente. 
RLI (2015), Naar een nationale omgevingsvisie [online], Raad voor Leefomgeving en 
Infrastructuur, accessible through http://www.rli.nl/sites/default/files/ 



Towards area-oriented approaches in infrastructure planning 

 28 

omgevingsvisie_van_het_rijk_-_onderdeel_advies_omgevingsrecht_dec_2015_ 
interactiefvoorweb.pdf, consulted on April 21, 2016. 
Roseau, N. (2011), ‘Forms of city of flows, when the immobile competes the mobile’, 9th 
International Conference of the International Association for the History of Transport, Traffic 
and Mobility (T2M 2011) 'Transport and Mobility on Display'.  
Runhaar, H., Driessen, P.P. & Soer, L. (2009), ‘Sustainable urban development and the 
challenge of policy integration: an assessment of planning tools for integrating spatial 
and environmental planning in the Netherlands’, Environment and Planning B: Planning 
and Design, 36(3), 417-431. 
Ruth, M., Woltjer, J., Alexander, E. & Hull, A. (eds.) (2015a), Place-Based Evaluation for 
Integrated Land-Use Management, Ashgate. 
Ruth, M., Zhu, J., Lee, N.S. & Mirzaee, S. (2015b), ‘Creating and Evaluating Co-Benefits 
and Co-Costs of Environmental Policies and Investments in Urban Areas’, Place-Based 
Evaluation for Integrated Land-Use Management, 27. 
Rutte, M. & Verhagen, M. (2010), Vrijheid en verantwoordelijkheid: Regeerakkoord VVD-
CDA, The Hague.  
RWS (2014), Ring Utrecht A27/A12: Voorkeursvariant. 
RWS (1927), Rijkswegenplan 1927 [National road infrastructure plan], Rijkswaterstaat, 
The Hague.  
RWS (2010), Beheerkader netwerken Rijkswaterstaat.  
RWS (2011), Ondernemingsplan 2015: Eén Rijkswaterstaat, elke dag beter!, Rijkswaterstaat, 
The Hague.  
RWS (2012), Inventarisatie meerwaardeinstrumentarium ketenmanagement Rijkswaterstaat.  
Shannon, K. & Smets, M. 2010, The landscape of contemporary infrastructure, NAi 
Publishers, Rotterdam.  
Sijmons, D. & Schwarz, M. (2006). Insitutioneel ontwerp: relict, revival of revisie, atelier 
Rijksbouwmeester, The Hague. 
Spaans, M., Janssen-Jansen, L. & Van der Veen, M. (2011), ‘Market-oriented 
compensation instruments: lessons for Dutch urban redevelopment’, Town Planning 
Review, 82(4), 425-440. 
Struiksma, R. & Tillema, T. (2009), Planning van rijkswegen: van lijn- naar gebiedsopgave, 
paper presented at Plandag 2009, Brussels. 
Tan, W. (2013), Pursuing transit-oriented development: Implementation through institutional 
change, learning and innovation, University of Amsterdam. 
Team NOVI (2015), Uitnodiging: Draag bij aan de Nationale Omgevingsvisie (NOVI), The 
Hague. 
Teisman, G.R. & Klijn, E.H. (2002), ‘Partnership arrangements: governmental rhetoric or 
governance scheme?’, Public administration review, 62(2), 197-205. 
Throgmorton, J.A. (2003), ‘Planning as Persuasive Storytelling in a Global-Scale Web of 
Relationships’, Planning Theory, 2(2), 125-151.  
V&W (2006), Nota Mobiliteit: Naar een betrouwbare en voorspelbare bereikbaarheid, The 
Hague.  



Chapter 1 – Introduction 

 
 29 

V&W (2007), MIRT Projectenboek 2008, Ministeries van Verkeer en Waterstaat, VROM, 
Economische Zaken, Landbouw, Natuurbeheer en Visserij, The Hague.  
V&W (2008), Eindrapport: Commissie Versnelling Besluitvorming Infrastructurele Projecten, 
Ministerie van Verkeer en Waterstaat, The Hague.  
Van Acker, M. (2014), From flux to frame: designing infrastructure and shaping urbanization 
in Belgium, Leuven University Press.  
Van Bueren, E.M., Klijn, E. & Koppenjan, J.F. (2003), ‘Dealing with wicked problems in 
networks: Analyzing an environmental debate from a network perspective’, Journal of 
Public Administration Research and Theory, 13(2), 193-212.  
Van den Brink, M.A. (2009), Rijkswaterstaat on the horns of a dilemma, Eburon, Delft. 
Van der Heijden, R.E. (1996), ‘Planning large infrastructure projects: seeking a new 
balance between engineering and societal support', disP-The Planning Review, 32(125), 18-
25. 
Van der Heijden, R.E.C.M. (1996), ‘Planning large infrastructure projects: seeking a new 
balance between engineering and societal support’, DISP, 125(2), 18-25.  
Van der Heijden, R.E.C.M. (2002), Ruimte delen, processen maken, Radboud Universiteit 
Nijmegen.  
Van der Krabben, E. & Needham, B. (2008), ‘Land readjustment for value capturing: a 
new planning tool for urban redevelopment’, Town Planning Review, 79, 651-672. 
Van Tatenhove, J., Arts, B. & Leroy, P. (2000), Political modernisation and the environment: 
the renewal of environmental policy arrangements, Springer, Dordrecht.  
Veeneman, W.W. & Van der Pas, J.W.G.M. (2012), ‘Innovatie in de besluitvorming, 
ontwikkeling en realisatie van grote projecten voor transportinfrastructuur; antwoorden 
op complexiteit’, Colloquium Vervoersplanologisch Speurwerk (CVS), November 22-23, 
2012.  
Veldhuis, W. & Paeßens, I. (2009), Atlas van de snelwegomgeving: Handreiking bij de 
Structuurvisie voor de Snelwegomgeving, Must stedebouw, Amsterdam. 
Wegener, M. & Fürst, F. (2004), ‘Land-Use Transport Interaction: State of the Art’, 
Berichte aus dem Institut für Raumplanung, 46. 
WRR (1998), Ruimtelijke ontwikkelingspolitiek, Wetenschappelijke Raad voor het 
Regeringsbeleid, The Hague.  
Wiechmann, T. (2007), ‘Planning and Adaptation Strategising in Complex Contexts as 
Dealing with Social Paradoxes’, International Conference New Concepts and Approaches 
for Urban and Regional Policy and Planning, April 2007.  
Williams, T.M. (1999), ‘The need for new paradigms for complex projects’, International 
Journal of Project Management, 17(5), 269-273. 
Yin, R.K. (1981), ‘The case study as a serious research strategy’, Science Communication, 
3(1), 97-114.  
Yin, R.K. (2009), Case study research: design and methods, 4th edn, Sage, Los Angeles.  
Yu, N., De Jong, M., Storm, S. & Mi, J. (2013), ‘Spatial spillover effects of transport 
infrastructure: evidence from Chinese regions’, Journal of Transport Geography, 28, 56-66. 



Towards area-oriented approaches in infrastructure planning 

 30 

Zonneveld, W., Waterhout, B., Trip, J. & Drewe, P. (2009), Werken aan een hechtere relatie 
tussen visies en projecten: Handreiking Mixed Scanning 'nieuwe stijl' - Eindrapport, OTB, 
Delft. 



Chapter 2 – Integration in Dutch planning of motorways 

 
 31 

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

 

 

The maps above show the difference between the first national highway plan for the 
Netherlands (left) and the most recent vision of the Dutch government on (a part of) its 
national highways (right). The first national highway plan consists of many roads that can 
still be recognized today, but there are also a number of roads that were never built or are 
no longer considered part of the national highway network. A notable detail of the first 
plan is that it consists of long straight lines on a predominantly empty map. The planned 
roads seem to be reaching into the very city centres. Moreover, there is no sign of any 
environmental considerations, such as routing choices, in the plan for the network. The 
most recent vision still connects the major cities. However, it no longer does so at the 
expense of other land use qualities. The map shows a high level of detail. Hence the plan 
has been divided in a number of regional plan descriptions and maps. The plan combines 
land uses that are nested at national, regional and local spatial scales. In addition to 
highways, it integrates many other land uses. This is characteristic for the ambition to 
make integrated choices about roads and surrounding land uses.   
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Abstract:  
In Dutch motorway planning we can observe a gradual transformation from traditional line-
oriented planning towards what are known as area-oriented approaches. Area-oriented planning – 
apparent in various gradations from landscaping, context-sensitive design, area-oriented 
approaches to integrated area-development – is expected to better incorporate the complex array of 
needs, demands and opportunities of the area surrounding newly planned road infrastructure. The 
integration of infrastructure and other spatial policy sectors such as housing, business, water, 
nature and recreation is expected to lead to better, more sustainable road infrastructure 
development. This chapter explores the shift from line-oriented planning towards area-oriented 
planning. We conducted a historical analysis of policy developments in Dutch road infrastructure 
planning and have conceptualized area-oriented approaches in road infrastructure planning. 
Furthermore, the developments observed in the Netherlands are placed in an international 
perspective, through an overview of developments and practices in several Western countries. 

Please note that this chapter uses the term ‘motorway’, while the rest of this study uses 
the term ‘highway’. This study makes no difference between motorways and highways. 
Both terms refer to a wide road that is built for fast, long distance travel. Such roads have 
multiple lanes to accommodate large traffic volumes. These lanes are separated for each 
direction and have no level junctions with other roads.  

This chapter has been published as: 
Heeres, N., Tillema, T. & Arts, J. (2012), ‘Integration in Dutch planning of motorways: 
From “line” towards “area-oriented” approaches’, Transport Policy, 24, 148-158.   
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2.1 Introduction 

Traditionally, the planning and realisation of road infrastructure and spatial planning 
have been separate worlds (‘silos’) in the Netherlands. Over the last sixty years, a specific 
autonomous (or sectoral) planning practice for road infrastructure has emerged, narrowly 
focused on the road and consequently strongly ‘line-oriented’ in nature. It included 
specific legislation, a sectoral policy framework, its own funding mechanisms and a 
specific planning agency. Consequently, road planners have often neglected the 
interaction between road infrastructure and other spatial functions: the scope of road 
infrastructure planning has traditionally been rather limited (Arts & De Vaan, 2010; 
Geerlings & Stead, 2003). The combination of standard solutions resulting from traditional 
approaches and broad societal and political dynamics has led to increasing complexity in 
the planning of road infrastructure in the Netherlands (Van der Heijden, 1996; Van den 
Brink, 2009; Koppenjan & Klijn, 2004). Various authors have indicated that road 
infrastructure planning requires careful consideration of the area surrounding the 
projects, as well as the establishment of integrated planning processes and corresponding 
procedural arrangements (see e.g., Arts, 2007; De Zeeuw & Licher, 2008). As an innovative 
alternative to the line-oriented planning regime, contemporary planning practice is 
increasingly seeking more integrated – or ‘area-oriented’ – solutions: innovative 
combinations between road infrastructure and developments in other spatial policy 
sectors such as housing, business, recreation, water, nature and agriculture (Priemus, 
2007). Others indicate that shared visions and collaborative efforts from adaptive 
networks of actors with diverging interests are required to solve the described ‘wicked’ 
problems in planning and to achieve more sustainable spatial outcomes (Nooteboom, 
2006). 

Our first aim in this chapter is to explore and conceptualize the transition from line-
oriented approaches towards area-oriented approaches in Dutch motorway planning. 
Second, we will analyse whether comparable developments can be observed in other 
countries. Section 2.2 describes the rationale for integration in road and, more specifically, 
motorway planning. Subsequently, section 2.3 provides an overview of the developments 
in Dutch road infrastructure planning over the post-World War II period, followed by a 
further conceptualization of the observed ‘paradigm shift’ in Dutch motorway planning 
in section 2.4. Section 2.5 places the emergence of area-oriented approaches in an 
international context, distinguishing between developments towards spatial and 
infrastructure integration at strategic planning level and at operational level. The analysis 
is based on a brief overview of international literature on road infrastructure and spatial 
planning, and aims to show that comparable trends can be found abroad; however, we do 
not have the pretention or goal of being exhaustive here. Because of our focus on English-
written documents, Anglo-Saxon countries are over-represented in our international 
overview. Our conclusions, finally, follow in section 2.6. 
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2.2 Rationale for integrated road infrastructure planning 

Several new or renewed planning approaches aiming at the integration of the planning of 
motorway infrastructure and other spatial planning sectors can be observed in the 
Netherlands. From a theoretical point of view, such planning approaches imply that the 
development and redevelopment of road infrastructure projects is accompanied by the 
development of the area as a whole, including an assessment of all interests involved in 
the decision-making process (Bregman, 2009). The emergence of these approaches seems 
to be a response to the incapability of traditional road planning in dealing with 
contemporary dynamics and increased complexity within the planning arena (see also 
figure 2.1). We address these dynamics, which arise from multiple, interrelated trends in 
society, politics and the financial-economic system, as follows (see also Arts, 2007): 

• Increased environmental awareness—since the 1970s (influenced by Club of Rome, 
1972 and WCED, 1987) the sustainability debate has increasingly influenced society 
and politics in thinking on environmental and climate change issues. 

• Changing distribution of roles between government and others—following neo-
liberal governance thinking, government is increasingly involving market and other 
societal partners in policy development in order to promote efficient task distribution 
and to ensure optimization of policy outcomes. In addition, the distribution of tasks 
and responsibilities between the layers of government is changing. 

• Emergence of the network society—influenced by developments in IT and 
globalization, society is restructuring into flexible and adaptive networks of actors 
(Castells, 2000). This influences people’s perceptions on the position and use of space 
and, consequently, changes needs and desires regarding spatial development (Hajer & 
Zonneveld, 2000). 

• Changing financial-economic arrangements—due to the worldwide economic crises 
endured since 2007, governments and private actors are reconsidering their finances 
and looking for new balances between income and expenditure. 

• Increasing influence of European and domestic regulation—regulation on 
environmental issues requires a more strategic approach to involve environmental 
considerations in planning. 

• Increasing scarcity of space—especially in small and crowded locations, such as in 
parts of the Netherlands. This demands innovative combinations of functions to 
ensure balanced spatial development and to avoid conflicting interests. 
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Figure 2.1. The concept of area-oriented planning as a translation of sustainability principles, in 
response to social, political and financial dynamics 

Authors such as Healey (2007) and Gunder (2006) indicate that in order to incorporate 
these dynamics into the planning process for road infrastructure, a more sustainable 
approach is required. Regarding the definition of sustainability we stick here to the UN 
report ‘Our Common Future’ (WCED, 1987), one of the first contributions to define 
sustainability adequately: “[Sustainable development is] development that meets the 
needs of the present without compromising the ability of future generations to meet their 
own needs”. As an expression of the need for planning to overcome its traditional 
economic orientation in decision-making and in order to promote a broad, holistic 
perspective on sustainability, the concept ideally combines economic, social and 
ecological aspects of growth and development (Gibson, 2005; De Roo & Porter, 2007). 

Taking the above into account, the integration of infrastructure and other spatial policy 
sectors such as housing, business, nature, environment, water and recreation is expected 
to lead to more sustainable road infrastructure development. Area-oriented planning 
aims to broaden the functional and time scope within which infrastructural issues are 
being approached, and as such can be regarded as a flexible or adaptive planning 
approach. Flexibility in this respect mainly refers to the short term, where the convergence 
of infrastructure planning and planning for other land use functions opens up a wider 
range of potential solutions, which may lead to synergetic project outcomes which are 
more resilient for uncertain future developments. 

Since effectiveness of traditional engineering-oriented strategies is increasingly uncertain 
due to the described societal, political and financial-economic dynamics, we seem to be in 
need of “soft” planning approaches in addition to traditional engineering perspective 
(Hansman et al., 2006; see also Kwakkel & Van der Pas, 2011). Where the focus has 
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traditionally been on finding infrastructural solutions to mobility issues, it now converges 
on finding solutions within the broader spatial system. By taking into account the 
characteristics and demands of specific areas, it intends to combine the top-down policy 
objective of sustainable development with a bottom-up interpretation through area-
specific developments. To ensure this, area-oriented planning intends to combine a 
sustainable policy agenda with sustainable planning processes that, from the early stages 
on, exploit collaborative actor capacity. Healey (2007; see also Nooteboom, 2006) notes 
that against the background of the increasing involvement of civil society in the planning 
debate, “a wave of enthusiasm for collaborative and deliberative forms of policy-making 
is sweeping across academic and policy arenas. These seem to offer opportunities for 
innovation and creativity in developing policy concepts and knowledge resources to 
support new ideas”, which seem to be required to overcome the gap between policy and 
implementation of sustainable infrastructure planning. 

Another dimension to the sustainability rationale for these planning approaches, related 
to the opportunities for synergetic development it has to offer, is of financial-economic 
nature. Against the background of the financial-economic crisis – which has demonstrated 
that the public provision of infrastructure may be financially unsustainable – integration 
of infrastructure and spatial planning offers promising alternatives for public 
administrations to pursue the desired planning of motorway networks. Financial-
economic societal benefits in general may be expected as synergies from integrated 
investments may provide opportunities for public administration to capture value 
increases and as such to recover some of the public investment. Moreover, public 
investment in road infrastructure may act as a trigger for profit seeking private actors to 
participate in related spatial developments, which may benefit from new or improved 
road infrastructure. To tune public and private involvement, suitable mechanisms of legal 
and planning instruments are necessary. Examples of such mechanisms are the Planning 
Gain system in the UK, where private investors are obliged to complement beneficial 
developments in for instance real estate with the realisation of essentially public tasks 
such as infrastructure development, and, the comparable cost recovery system in the 
Dutch Land Development Act (Janssen-Jansen & Woltjer, 2010; Muñoz Gielen, 2010). 
Central concepts are cost recovery and value capturing (Van der Krabben & Needham, 
2008). A relevant example of value capturing in Dutch planning practice is the Sijtwende-
project, where a long-lasting impasse in road development was overcome by taking an 
area-oriented perspective: the infrastructural issue was transformed into a joint 
programme for infrastructure and development of real estate within an attractive 
environment managed by a public-private partnership (Edelenbos & Teisman, 2008). 

We conclude that the practical implementation of area-oriented concepts has two main 
dimensions: (1) the functional-spatial plans and designs and (2) the related institutional 
organization that provides structure to inter-actor collaboration and that has to assure that 
time and money constraints are realistic (Geerlings & Stead, 2003; Hansman et al., 2006; 
Arts & Van Tatenhove, 2004). 
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2.3 Historical analysis of policy integration in motorway planning in the 
Netherlands 

Policy integration appears to provide opportunities to overcome the complexity 
experienced in Dutch infrastructure planning, emerging from the societal and political 
dynamics described. The overview of relevant developments in Dutch road infrastructure 
planning in this section is structured by two different types of integration of the 
infrastructure planning system: internal and external integration (De Roo, 2003). Internal 
integration is a process of convergence of policy-making and planning for several 
components within the traffic and transport policy sector; external integration can be 
understood as a process of integration between road infrastructure and further spatial 
policy sectors. However, to obtain the necessary background information, we will first 
describe the emergence of the Dutch road infrastructure planning sector. 

2.3.1 Early developments 
The second half of the 20th century was a period of large-scale mobility growth in Western 
countries. Influenced by economic prosperity and societal developments, travel patterns 
changed substantially and car ownership increased vastly (Banister, 2002; Mom & Filarski, 
2008). To accommodate this changed mobility behaviour, massive investments were 
systematically made from the 1960s onward to provide for an adequate road 
infrastructure network. “Predict and provide” (Bertolini, 2009), with predictions being 
based on forecasting and comprehensive land use-transport models was the prevalent 
approach (e.g., CATS and UTPS in the US) (Lee, 1973; Kwakkel & Van der Pas, 2011). In 
the Netherlands, starting with the national road infrastructure plan of 1968, these policy 
developments have resulted in the emergence of a separate, mature and powerful road 
infrastructure planning sector in the Netherlands – including specific policy, financial and 
institutional arrangements – characterised by a strongly line-oriented approach 
(Struiksma & Tillema, 2009). Evidence for the initial success of the road infrastructure 
planning sector and the top-down infrastructure policy can be found in the growth of the 
national motorway network: from 333 km in 1960 to 1540 km in 1975 (V&W & VRO, 1977). 

In the period after 1975, Dutch personal mobility kept growing: between 1970 and 2000 
the number of kilometres travelled doubled in the Netherlands. For the period to 2040, a 
continuation of car mobility growth is expected, although at a lower rate due to 
demographic developments (MNP et al., 2006). To accommodate continuous growth, the 
realisation and modification of the road infrastructure remains a necessity. However, 
increasing public awareness of environmental and growth issues since the early 1970s 
directed public attention to the negative effects of increasing car traffic, which used to be 
only positively valued. Due to the attention paid to the effects of both traffic (e.g., 
pollution and safety) and physical infrastructure (e.g., loss of habitats, damage to 
landscapes and the role infrastructure plays as a physical barrier), public opposition to 
infrastructure projects increased dramatically. Along with the economic and financial 
impacts of the oil crisis in the 1970s, this started to cause considerable delays in planning 
and decision-making on road infrastructure projects. To cope with these new 
circumstances and sustain the necessary growth of the road infrastructure network, the 
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initial internal engineering orientation of the infrastructure planning system, needed to 
be adapted into a more socio-technical approach (Van der Heijden, 1996; Hansman et al., 
2006). This included the abandonment of large-scale modelling as single point of 
departure for the planning of the motorway system (Lee, 1973). Table 2.1 provides a 
selection of influential policy documents, which also structure the rest of our historical 
overview. 

Table 2.1. Selection of influential policy documents regarding developments in the 
Netherlands 
Year Name  Relevance 
1960s Rijkswegenfonds; 

Rijkswegenplan 
National road 
infrastructure fund; 
National road 
infrastructure plan 

Initial sectoral approach to 
infrastructure planning and 
accompanying financial arrangements 

1975 Meerjarenplan 
Personenvervoer 

Long-range Personal 
transport programme 

Coordination between modalities as a 
way to decrease infrastructural use of 
space 

1977 Structuurschema 
Verkeer en Vervoer 

National structure plan 
for traffic and 
transport 

Broadening of the scope to comply 
with demand for mobility: recognition 
of negative effects of road 
infrastructure, routing policy 

1988 2e Structuurschema 
Verkeer en Vervoer 

Second structure plan 
for traffic and 
transport 

Internal integration in order to 
decrease car dependence and improve 
public transport 

1990 MIT MIT: Long-range 
infrastructure and 
transport programme 

Overview of planning and realisation 
of national transport infrastructure 

1998 Ambities Bundelen Advice on 
coordination of 
infrastructure and 
surroundings 

From regulation and protection 
towards a development-oriented 
approach 

2004 MIT-SNIP Introduction of the 
water component in 
long-range 
Infrastructure and 
transport programme 

Integration of infrastructure and water, 
regionally-oriented approach to 
mobility and transport issues 

2006 Nota Ruimte National spatial plan Comprehensive and integrated spatial 
policy 

2006 Nota Mobiliteit National mobility plan Integration of infrastructure planning 
with other spatial policy sectors 

2008 Elverding report Committee on 
acceleration in 
decision-making 
around infrastructure 
projects 

Future directions for road 
infrastructure planning. Keywords: 
faster and better 

2008 MIRT MIRT: long-range 
infrastructure, space 
and transport 
programme 

Policy and investments in spatial 
domain based on comprehensive and 
coherent views. Aims: overcome 
complexity and achieve 
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2.3.2 Internal integration 
Taking into account the declining public support for line-oriented road infrastructure 
planning, it became clear that accommodating the increasing personal mobility needs in 
the Netherlands could not only be achieved by the provision of additional road 
infrastructure. An internal broadening of the scope of Dutch mobility policy was first 
introduced in the Netherlands in the 1970s when it appeared that the demand for mobility 
was hard to influence, with a policy switch from demand-following policy to demand-
guiding policy, aiming at influencing mobility behaviour (V&W, 1975). Policy included 
targets for achieving multi-modal solutions for improved coordination between transport 
networks and modalities. An important example of an attempt to steer the demand for 
mobility in a desired direction is the establishment of location-specific accessibility 
profiles (‘ABC policies’). 

Another major example in sector internal integration was the establishment of a 
comprehensive long-range infrastructure and transport programme for road, rail and 
(from 2004) water transport – the MIT: Long-range Infrastructure and Transport 
programme – in 1990 (see table 2.1). This programme intended to develop internally 
integrated traffic and transport policy to improve accessibility, guide mobility and 
improve liveability. In addition, from the late 1990s, infrastructure policy has been 
established in increasingly close cooperation with regional and local administrations in 
order to coordinate transportation and mobility requirements at different institutional 
levels. Related to this are the recent policy aims of the Dutch Ministry of Transport and 
its executive agency (Rijkswaterstaat, the Department of Public Works & Water 
Management) to consider the coherence of the main road network and the network of 
underlying roads, railways and waterways and to position the user of the road 
infrastructure network centrally to its operations (RWS, 2004; V&W, 2004). The main aim 
of policy and operations is now to improve the traffic flows on the road infrastructure 
network, as experienced by its users. This strategy requires close cooperation between 
managers of different transport networks (Van den Brink, 2009). 

2.3.3 External integration 
Almost simultaneously with the emergence of internal integration, external integration 
processes were carefully and slowly initiated as a parallel path for overcoming the 
difficulties experienced in Dutch road infrastructure planning. Cross-sectoral 
coordination has become a widespread tradition in Dutch planning since the 1990s. 
Spatial policy sectors have increasingly converged with integrated approaches being 
established in environmental planning, water planning, nature planning, rural planning 
and urban planning. However, until recently transport and traffic planning has remained 
a solitary policy sector, largely separated from spatial planning sectors. This is primarily 
due to the absence of a financial need for integration, with the sector having its own 
sources of funding (De Roo et al., 2001). 

Struiksma and Tillema (2009) have established a conceptual model that consists of three 
different types of external integration in road infrastructure planning, illustrating the 
emergence of area-oriented planning approaches in infrastructure planning (see figure 
2.2). 
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Figure 2.2. Trends towards area-oriented infrastructure planning (Struiksma et al., 2008) 

Routing 
The increased societal and political attention paid to environmental issues has led to the 
need to minimise the adverse environmental effects of road infrastructure. In the first 
instance this was to be achieved from an engineering perspective through careful routing 
of road infrastructure. Routing policy was first introduced in the structure plan for traffic 
and transport in V&W and VRO (1977), recognizing the relevance of the relationship 
between infrastructure and other spatial developments. This structure plan also 
emphasized the need for specific planning instruments for road infrastructure capable of 
recognising the relationships with other policy sectors from an early stage in the planning 
process (V&W & VRO, 1977). However, for the most part, infrastructure policy still 
remained separated from other spatial policies (Struiksma & Tillema, 2009). 

Landscaping and mitigation 
Despite careful routing, roads will always cut through an area. Therefore, policymakers 
experience a continuous tension between the development of road infrastructure and 
liveability, and spatial and environmental quality. Minimizing the adverse effects requires 
road infrastructure planning to be handled more carefully than by simple routing (RVW, 
1998). To protect nature and the environment from the adverse effects of road 
infrastructure, over time, a trend towards a broader spatial scope can be observed in 
planning. In rural areas, measures are oriented at, for instance, protection against the 
damage to ecosystems and the landscape. In urban areas, policy is oriented at the barrier 
function – socially and physically – and nuisance caused by the use of roads (Struiksma 
& Tillema, 2009). 

Mitigation and compensation measures are exemplary of landscaping and mitigation and 
are based on the principle that at those locations where the spatial claims are large or the 
environment is more vulnerable, planning requirements are stricter (V&W, 1990). In 
addition, from 2004 the intention has been to prevent and, where necessary, repair 
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fragmentation of nature and landscapes with attention to place-specific solutions such as 
wildlife over and under-passages and noise barriers (VROM et al., 2004). However, it 
appears that the costs of mitigation and compensation are often high and the measures 
inadequate to prevent landscape cluttering (RPB, 2006). Therefore, the programme ‘Route 
design’ aims to combine road construction or adaptation with its surroundings to limit ad 
hoc spatial development along motorways. A distinction is made between different 
landscape types, such as urban and rural or nature and river areas and users of the road 
must experience the distinctive character of the environment of the road (Van Zelm van 
Eldik, 2008). 

Total design 
Despite the developments described, which have all sought new approaches for dealing 
with the complexity of road infrastructure planning in the Netherlands, a certain 
disconnection remains in the relationship between road infrastructure and its 
surroundings. In many cases, both planning and realisation of road infrastructure have 
remained sectoral and line-oriented affairs. However, this has also been true the other 
way around: spatial planning has also paid little attention to the mobility consequences 
of new planning proposals regarding, for example, housing and business estates (see 
Struiksma et al., 2008). Priemus et al. (2001) have claimed that it is striking “how little 
importance public authorities attach to the interaction between spatial dynamics and 
mobility”. Nevertheless, the current planning paradigm is that a restrictive planning 
regime – under which government protection against development is the point of 
departure for spatial development (Salet & Woltjer, 2009) – and the barriers between 
sectors in spatial planning lead to cost and time overruns. A more efficient alternative 
would be a development-oriented planning system, aiming at synergetic development 
and redevelopment of areas by means of ‘total design’. The Dutch Ministry of Housing, 
Spatial Planning and the Environment stresses the importance of “integrative activities” 
and “cooperative processes of complementary actors” who share the initiative for spatial 
intervention (RPB, 2004). The idea is that road infrastructure should be adapted to its 
surroundings and vice versa (RVW, 1998; Rijksadviseur voor de infrastructuur & BAPS, 
2008) and, therefore, thinking should be both from elements of infrastructure to the area 
(inside out), and from the area towards infrastructure elements (outside in) (Arts, 2007). 
In order to achieve this, the various government agencies with spatial interests aim to 
come up with shared, integrated visions on affluence, economy, space and mobility, to 
serve as a national planning framework (RVW, 1998; V&W, 2009) (figure 2.3). 

 
Figure 2.3. Area-oriented approaches in road infrastructure combine two perspectives: (A) inside-
out and (B) outside-in 
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In these integrated approaches, different scale levels for planning intervention can be 
distinguished, relating to different objectives. At a micro level, total design approaches 
are influenced by a strong sense of urbanism including architectonic and aesthetic values 
as well as multifunctional designs (Shannon & Smets, 2010). On a neighbourhood level, a 
Dutch example is the earlier mentioned Sijtwende-project, whereas, on a city level, the A2 
motorway Maastricht-project is a good example. In the latter example an integrated 
solution combining a land tunnel, real estate developments and improvements in the 
public space was meant to get rid of a road bottleneck while at the same time increasing 
liveability. Both cases, however, still strongly focus on contemporary contextual 
configurations, which may limit the capacity to deal with future uncertainties. At a macro 
level, the focus is on more abstract regional and strategic planning, aiming at 
comprehensive plans or ambition agendas for a region as a whole (Zanon, 2011). In the 
Netherlands this can be found for example in the Eindhoven region, in the south-western 
part of the country, where infrastructure network improvements are reconsidered in 
conjunction with measures for maintaining the regions’ attractiveness. 

The above points of view are reflected in the Dutch spatial and mobility policy and in the 
project programming and budgeting system (V&W, 2004 and VROM et al., 2004). To 
overcome the risk of planning becoming cost and time inefficient once more – caused by 
broad stakeholder involvement and unfounded comprehensiveness – the turn towards 
total design needs to be accompanied by a reconsideration of planning processes. In line 
with this an influential committee on the future direction of Dutch road infrastructure 
planning policy, i.e., the Elverding committee, reported on options for the revision of the 
Dutch road infrastructure planning system (Elverding, 2008). According to this 
committee, an efficient planning process requires a clear divide between strictly time 
bound planning phases. In the early explorative stages, which broadly explore a wide 
range of options and involve (local) stakeholders in a transparent process, the purpose is 
to come to one preferential alternative, which is not reconsidered in later stages. The 
following project study phase should include a compact, transparent and thorough study 
of the chosen alternative (Lenferink et al., 2008). Furthermore, the desire for increased 
integration and coherence among spatial policy sectors has initiated the merge of national 
funds for infrastructure and spatial developments in the Long-range Programme for 
Infrastructure, Space and Transport Programme and its accompanying framework of 
rules for the planning, programming and budgeting process (MIRT as replacement for the 
abovementioned MIT: R stands for ‘ruimte’: space) (V&W, 2009; V&W & VROM, 2009). 

2.4 Conceptualization of integration in infrastructure planning in the 
Netherlands 

2.4.1 Line planning towards area-oriented planning: conceptualizing the developments 
Figure 2.4 visualises the conceptual development from line-oriented planning towards 
increasingly integrated approaches, related to the dimensions of planning that were 
discussed in section 2.3: the type of integration of planning sectors, the number of different 
actors involved and the spatial dimensions of plan areas. The different planning types in 
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the model, with earlier types in the lower left quadrant and recently emerging types 
located upper right, should not be regarded as rigid categories, but rather as flexible 
gradations of integration in road infrastructure planning. 

 
Figure 2.4. Relationship between different approaches to infrastructure planning and the level of 
integration, actor involvement and spatial dimensions. The size of the dots reflects the spatial focus 
(small: local focus; larger: regional focus). 

Traditional line-oriented approaches are sector-oriented and largely neglect the physical 
incorporation of the road within a wider area (as indicated by the size of the dots in figure 
2.4), fitting within a regulation-oriented planning regime. Residents, municipalities and 
the private sector are, generally speaking, involved only to a limited extent in motorway 
planning. Involvement is usually restricted to moments of formal participation: the 
process has a rather technocratic and hierarchical character, dominated by central 
government. However, as mentioned in the previous section, this apparently worked well 
in the era of development of a large-scale motorway network, connecting centres of 
population, industry and economy across regions or countries. The Dutch National Road 
Infrastructure Plans of the 1960s (‘Rijkswegenplan’) illustrates this duality: straight lines 
as connections between nodes on a map, regardless of potential environmental 
constraints. 

An early step in the development towards area-oriented planning is internal integration, 
where a new road was seen as part of the wider transportation network, including other 
roads and other transport modes and consequently involving an increasing number of 
different actors from within the mobility and transportation sector. Regarding external 
integration, routing, with its first minimal recognition of the importance of road 
surroundings, can be seen as an initial step in that direction. The earlier mentioned Dutch 
programmes ‘Route Design’ and ‘Motorway Panoramas’ take a more thorough approach 
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which could be described as context-sensitive designs (according to the term used in the 
USA: Nassauer & Larson, 2004 and Stamatiadis, 2005). These approaches have emerged 
from an increased demand for attention to the more aesthetic aspects of road 
infrastructure planning. The piece of road infrastructure – the line – remains central to the 
planning process, but efforts are made to improve the spatial quality of the road and it 
surroundings and to avoid negative effects. Design solutions are applied to make the road 
part of the identity of the environment (Shannon & Smets, 2010). Compared to the 
network approach and routing, the context sensitive approach can be regarded as being 
more externally integrated with stronger coordination between the transport planning 
and spatial planning sector (Van Zelm van Eldik, 2008). 

Where the above approaches are still primarily internally oriented the following 
approaches look for synergetic development of road infrastructure and the surrounding 
area. Area-oriented planning integrates transport objectives with further developments in 
a specific area. A more effective and efficient planning process could emerge from broader 
and earlier involvement of different but complementary – rather than conflicting – actor 
interests. However, also in these approaches the road remains central to the planning 
process; expanded road capacity may trigger additional spatial developments (Arts & De 
Vaan, 2010). 

In contrast, area-development processes are the result of a collaborative planning process, 
taking into account all the interests in an area (total design). The potential need for new 
road infrastructure is derived from the mobility demand determined by the development 
of other functions (Arts & De Vaan, 2010; Panman, 2009). A practical example in the 
Netherlands is the integrated spatial improvement of large areas – encompassing urban 
spaces and the surrounding peri-urban and rural parts – which include infrastructure-
related investments among the wider spatial investments. Compared to area-oriented 
planning, area-development is even further externally-oriented with a broader area and 
actor focus. The dimensions of the plan area can well extend beyond the local perspective 
of the area-oriented approach. 

2.4.2 Developments in spatial-functional and institutional designs 
Regarding the developments in Dutch road infrastructure planning, we distinguish three 
closely interlinked dimensions of planning. First, a substantive perspective on planning 
focuses on the physical-spatial outcomes of planning actions. However, since no actor 
involved in infrastructure planning is capable of tackling the complexity of the planning 
issues at hand alone, processes of stakeholder interaction and collaboration are closely 
related. This is the second dimension in our description. Third, structure is provided to 
the planning process by means of legal procedures and instruments, forming the 
framework within which planning takes place. We have combined these latter two 
dimensions into an organizational perspective on motorway planning. 

Spatial-functional perspective 
Regarding the spatial-functional perspective on integrated infrastructure planning, the 
concept of spatial quality is an important evaluation criterion in Dutch spatial policies 
(e.g., VROM et al., 2004; see also Janssen-Jansen, 2007). Spatial quality could be considered 
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as the further utilization of the sustainability concept – interpreted as the earlier 
mentioned integrated perspective on the economic, environmental and social/cultural 
aspects of growth and development – in the field of spatial planning (Hooimeijer et al., 
2001). It is also often regarded as a ‘catch-all’ concept (see e.g. De Zeeuw, 2007). Focusing 
on spatial quality, economic aspects can, for instance, relate to changes in the number of 
companies, the rise or fall of land prices and to impacts on mobility or accessibility. 
Environmental aspects include issues such as the change in supply of valuable nature and 
the number of transections by motorways causing fragmentation of areas. Finally, social 
aspects are linked to changes in the income distribution of an area, but also have to do 
with changes in the number of recreational facilities. Above all, spatial quality is 
determined by the synergy between all these factors (Janssen-Jansen, 2007). From a 
planning perspective, it can be hypothesized that more inclusive area-based planning 
leads to a higher spatial quality than line-based planning, since area-based planning aims 
to include different interests. However, much will also depend on the specific context. In 
some non-complex planning situations (few differing interests, no spatially conflicting 
claims), for instance, straightforward line-planning may suffice. 

Organizational arrangements 
As the shift from line-oriented towards more area-oriented types of planning is gradually 
taking place in the Netherlands, several changes to the planning processes can be 
identified. As mentioned earlier, the current focus in planning is on allowing development 
to take place as long as this development meets a certain basic quality, prescribed by 
regulation (VROM et al., 2004). Salet and Woltjer (2009) observe a regime change towards 
more proactive planning in which public and private agencies share the initiative of 
spatial intervention. 

This new integrative intention is also reflected in governance-inspired steering styles, in 
which vertical and horizontal coalitions of public and private actors collaborate to arrive 
at shared development visions (Priemus et al., 2001, Hajer et al., 2004 and Banister, 2008). 
Such governance attitudes are different from the traditionally prevalent government 
perspectives, which are characterised by hierarchical steering, limited strategic planning 
capacities, inflexible bureaucratic processes and generic solutions. Salet and Woltjer (2009) 
argue for a style of policymaking that “revolves around the ability to build coalitions, and 
orchestrate various interests in planning processes. With increasing numbers of actors 
being involved in planning, Koppenjan and Klijn (2004) indicate that such shared visions 
of actions and solutions are only created through engaging in interaction and gaining 
information on mutual standpoints. Therefore, integrated approaches to infrastructure 
planning find more benefit in fluid, multilevel governance networks since these are more 
strategic and flexible in their actions and are better able to involve a plurality of actors in 
the planning process. As such, governance networks form a functional response – in 
planning as well as in other public policy fields – to the increasing need for vertical and 
horizontal coordination in dynamic societies (Sørensen & Torfing, 2009). 

The shift from hierarchical, technical-rational ways of planning towards more integrative, 
governance inspired types of planning does not mean, however, that more formal 
planning procedures and instruments are no longer useful and necessary. Without clear 
rules and responsibilities, integrative policymaking and governance attitudes can appear 
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to be unstable and diffuse, leading to less efficient outcomes and even to chaos, especially 
when planning tasks are complex, as is often the case with integrated approaches. 
Therefore, authors such as Jessop (2002), Koppenjan and Klijn (2004) and Sørensen and 
Torfing (2009) argue, in line with the Elverding-recommendations, for institutional 
structures to serve as frameworks to ensure “effective and democratic network 
governance”. Regarding the developments in the Dutch road infrastructure planning 
sector, experts conclude that the ‘paradigm change’ – being the replacement of line-
oriented infrastructure planning by area-oriented planning – seems to have already taken 
place in the minds of policymakers and the other actors involved, but that procedural 
instruments and regulations have to be further accommodated to this change. Procedural 
innovations, are primarily to be established in regulations and policy instruments, 
providing legitimacy and support to area-oriented planning processes and their spatial 
objectives. Therefore, in the Netherlands procedural arrangements are increasingly being 
reconsidered to meet the demands of external integration in infrastructure planning. As 
an example, the previously described Long-range Programme for Infrastructure, Space 
and Transport (see table 2.1) and its accompanying framework of rules provides legal, 
financial and administrative basis for integrated road infrastructure planning. The core of 
integrated planning is now in the early stages of project development. These stages are 
linked to strategic structure visions under the Spatial Planning Act 2008 and to strategic 
environmental assessments which are subsequently elaborated in specific land-use plans 
or route plans in combination with project-level environmental impact assessment. 

2.5 International perspectives on integrated road infrastructure planning 

2.5.1 The strategic planning level 

Integration between spatial planning and infrastructure planning 
The integration of road infrastructure planning and further spatial planning sectors is not 
a uniquely Dutch phenomenon. At a strategic policy level, this trend can also be observed 
in other Western countries. In the USA, for instance, a strategic partnership for sustainable 
communities has recently been established at the federal level to break down the 
traditional silos of housing, transportation and environmental policy. The practical goals 
of the partnership are affordable housing, more transportation options and lower 
transportation costs (EPA, 2010). Canadian experience also shows that integrated 
community planning approaches contribute to the realisation of sustainable planning 
objectives, including road infrastructure (Connelly et al., 2009). In addition, in the 
southern hemisphere, Australian planning policy considers the integration of policy 
sectors – referred to as cross-sectoral linkages – as a crucial means of linking infrastructure 
investments and planning for sustainability. The introduction of place or community-
based planning policies in several locations, aiming at integrated urban renewal and 
infrastructure projects, can be regarded as local examples of these linkages (Walsh, 2001; 
see also Untaru, 2002). A transport policy example that appears to show even more 
correspondence to the Dutch case can be found in New Zealand. New Zealand’s Transport 
Agency (NZTA) promotes an integrated planning strategy and aims to bring together 
land-use planning, transport planning and transport investment. The aim is to deliver “an 
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affordable transport system that supports a growing economy, safe and vibrant 
communities and a healthy environment, now and in the future”. The strategy is expected 
to improve transport efficiencies, enhance quality of life through better management of 
social and environmental impacts and, finally, to generate employment and public 
wellbeing (NZTA, 2010). 

In the UK, guidance documents indicate that transport plans should be consistent and 
complementary with other local development strategies (DETR, 2000; Headicar, 2009). 
Since 2004 the UK has been putting into practice a system of development planning, 
focusing on a broadly scoped, integrated spatial planning approach, including lower-scale 
level road infrastructure, that “goes beyond traditional land use planning to bring 
together and integrate policies for the development and use of land with other policies 
and programmes, which influence the nature of places and how they can function” 
(Nadin, 2007; see also Kidd, 2007). 

Towards new governance arrangements 
Integration of infrastructure and spatial policy requires governance approaches that are 
different from the traditionally prevalent government attitudes. Improved networks for 
vertical and horizontal collaboration of public and private actors, with the state as an 
enabler of developments, are needed (Priemus et al., 2001; Allmendinger & Haughton, 
2009). This goes hand in hand with devolution of political powers to local levels, such as 
regions, sub-regions, cities and neighbourhoods. Such trends towards stronger multi-
scalar governance and so-called development planning are not only observable in the 
Netherlands. 

Venner et al. (2007) indicate that in the USA the idea is prevalent that successful solutions 
are dependent on collaboration and interdisciplinary approaches to the design of 
solutions. First, horizontal cooperation seems to be mainly focused on the operational 
sides of planning. In addition, the rearrangement of vertical process relationships appears 
an important theme in the discussion on the convergence of road infrastructure and 
spatial planning. Furthermore, the emergence of the previously described place or 
community-based strategies in Canada and Australia can be regarded as examples of 
combined vertical and horizontal integration processes (Connelly et al., 2009). Somewhat 
in contrast to the Netherlands, however, Australian planning seems to have been 
recentralized over the past decade, with the state planning departments increasingly 
operating in a top-down manner, formulating directions and guidelines for state 
development on a broad range of planning topics. Community and private developers 
have been largely absent and hesitant of becoming involved in Australian spatial planning 
(Searle and Bunker, 2010). 

In Europe the UK has been putting into practice a system of development planning. Kidd 
(2007) argues that due to this horizontal policy integration, an increasingly broad 
spectrum of organisations has become involved in public policy delivery, encompassing 
public, private and voluntary sectors. An important aspect of these new patterns of 
governance has been an emphasis on openness and transparency, broad stakeholder 
engagement and consensus building in policy development and delivery. However, the 
Netherlands aside, in other countries on the European mainland developments regarding 
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vertical and horizontal relationships in planning processes seem to receive less attention. 
Cooperation between various administrative layers is not self-evident and in some cases 
even counterproductive: in countries such as Spain and Germany there seems to be a 
tendency for different administrative layers to compete with each other. Regarding the 
horizontal process arrangements, France and Germany have taken the first careful steps 
towards integration by means of the establishment of comprehensive spatial ministries. 
However, for the time being, these administrative integrations are not stimulating 
integrated infrastructure and spatial policies (Van de Wiel, 2010). 

2.5.2 Tactical and operational planning level 

Context-sensitive approaches in motorway planning 
Regarding the tactical and operational levels of motorway planning, the main focus 
abroad seems to be on context-sensitive approaches (according to US-terminology 
Nassauer & Larson, 2004). In the USA this policy has been developed by the individual 
departments of transportation in several states in order to establish an infrastructure 
planning process which aims at high quality designs, combining capacity and safety 
issues with human and environmental needs (Stamatiadis, 2005). Developed context-
sensitive policies pay specific attention to the addition of lasting community value by 
means of excellent designs, which are to be achieved through the preservation of 
community resources and natural, cultural and scenic resources, while causing minimal 
disruption and efficient and effective use of resources (Venner et al., 2007). 

Influenced by the ‘Urbanism’ tradition aesthetic values seem to play an influential role in 
the planning of motorway infrastructure in France and Spain. The primary focus is on the 
road users, who should experience characteristic national landscapes. The opposing 
perspective – from the surrounding area towards the road – seems to attract far less 
attention (Van de Wiel, 2010). A comparable situation can be observed in Denmark, where 
the national road directorate has developed a ‘Strategy for beautiful roads’, taking an 
architectural approach to road infrastructure planning. This policy intends to deal with a 
combination of factors that influence road infrastructure planning, including aesthetics, 
safety, planning, ecology, history and civil engineering (Van de Wiel, 2010; DRD, 2002). 
While the direct surroundings of the road seem to be becoming increasingly involved in 
motorway planning, the level of integration with spatial policy sectors outside the 
infrastructure planning field generally remains quite modest. Environmental impact 
assessment techniques (EIA), for instance, are applied by many countries to determine 
and, subsequently, mitigate the negative environmental effects of new road infrastructure. 
However, they are primarily meant to ‘protect’ the environment instead of co-developing 
the road and its environment in a sustainable way. 

Multi-modality and network integration 
Another approach to sustainable motorway planning would be to use the current road 
capacity in such a way that new road developments are not necessarily required. 
Sustainable mobility policies aim to achieve this by reducing car dependence and by 
shortening distances (Banister, 2008). With the aim of better exploitation of the current 
transport system, we can observe a trend towards the development of high quality multi-
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modal transport networks, requiring advanced policy coordination, within and outside 
the traffic and transport sectors. 

In the USA and the UK road infrastructure policy is increasingly focusing on transport 
network coherence and seeks to deliver wider community aspirations than merely 
transport. In the USA the planning of transportation facilities has traditionally been 
considered a self-serving activity. Since the early 1990s several changes have taken place 
in US spatial and transport planning policy, such as the Intermodal Surface 
Transportation Efficiency Act of 1991 (Weingroff, 2001) and the Transportation Equity Act 
of 1998 (USDOT, 2011), which also led to the recognition of the importance of multimodal 
solutions. An often applied land-use-related strategy to increase public transport 
efficiency in the USA, but also in other countries such as Canada, Australia and Japan, is 
transit oriented development (TOD), which can be understood as the integration of public 
transport infrastructure and spatial development. Mixed-use developments are 
encouraged around multimodal transit nodes and corridors in order to promote balanced 
and compact development. As such, TOD provides a resource efficient alternative to 
automobile-based land use patterns (Curtis & Renne, 2009). TOD is generally expected to 
offer “tremendous sustainability benefits”, especially in urban or peri-urban contexts 
where the opportunities for successful public transport are highest (Cervero, 2009). In the 
USA, the attention for land-use transport integration and multi-modality seems to differ 
substantially throughout the country. Especially some western states, such as 
Washington, California, and Oregon in particular seem to be frontrunners. Oregon and 
Washington, for instance, ask local agencies to come-up with comprehensive plans, which 
include growth boundaries. Moreover, within Oregon, Metro Portland is the only MPO 
in the US with land use control, which has resulted in compact city development with 
large investments in and use of public transport. An example of a reconsidered transport 
network can be found in Boston, where the Boston Transportation Planning review has 
taught planners that successful revision of a metro scale transport network involves a joint 
assessment of macro effects (transport network) and micro effects (e.g., local design) of 
the planned efforts (Gakenheimer, 1976). 

The UK reform of the planning system also rephrased the relationship between road 
infrastructure policy and the spatial planning system. The emphasis is on sector internal 
measures aiming at the enhancement of accessibility through multimodal solutions, 
including encouragement of public transport, cycling and walking (Headicar, 2009). 
Further comparisons on the European mainland reveal that Scandinavian countries such 
as Sweden and Denmark, and to a certain extent France, are also making efforts to create 
sustainable, multimodal transport networks in which spatial-economic values no longer 
trump social and environmental values (Van de Wiel, 2010; Hull, 2011). However, despite 
being a policy priority in many countries, due to institutional constraints the 
establishment of sustainable regional transport networks appears rather cumbersome: 
responsible regional authorities often lack the capacity and funds to initiate successful 
regional transport developments (Hull, 2011). 
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2.6 Discussion and themes for further research 

In this chapter we aimed to explore and conceptualize the transition from line-oriented 
approaches to area-oriented approaches in Dutch motorway planning and to gain greater 
insight into whether comparable developments can be observed in other countries. By 
means of a review of available literature and policy documents we explored 
developments in the Netherlands and other nations. First of all, we conclude that the shift 
from line- to area-oriented planning is indeed observable in the Netherlands. We further 
conclude that the developments in the Netherlands are part of a broader international 
trend, all closely corresponding to the broadly-shared strategic goal of promoting 
sustainable development. However, as practical implementation is strongly dependent on 
the societal, political and institutional context of the individual planning systems and 
cases, a wide range of views on integration of road infrastructure and further spatial 
planning issues exists. In general terms, the approaches explored in this chapter can be 
characterized, to differing extents, as adaptive cross-sectoral approaches, addressing 
wider community objectives and involving multiple actors, with changing relationships 
among and between public, private and community actors. Change, therefore, not only 
involves content and scope of technical plans and designs, but also covers a desired social 
transformation, represented by changing organizational and institutional arrangements 
(Hansman et al., 2006). 

A major remaining challenge for planners is finding the right combinations of 
infrastructural and spatial developments that improve spatial quality. This requires 
deeper insight into the context specific qualities that areas around road infrastructures 
acquire from the different functions, such as housing, business, recreation, water and 
nature. Ideally, this knowledge combines insights on the local effects of a broadened 
planning scope (e.g., local spatial quality) with an increased understanding of the effects 
of integrated efforts on a regional scale (e.g., network effects), which are to be considered 
in more strategic planning stages (see also Bertolini, 2012). Moreover, the success of area-
oriented approaches will strongly depend on modified organizational provisions that 
allow for the desired broader functional and spatial development to take place. This 
requires the establishment of broad and flexible stakeholder coalitions with actors from 
different functional sectors and from various government levels, which should aim to 
focus on mutually shared development directions. One of the complex issues here is 
finding a good demarcation of the plan area. Taking a more integrated spatial scope may 
have the potential risk of continuously increasing the study area because essentially 
everything is related. Spatial demarcation may depend on issues such as spatial-
functional coherence, the responsible stakeholders and institutions, the willingness to 
cooperate and the available resources. Gaining greater insight into such determinants and 
the delicate trade-offs between them may help planners in future demarcation questions. 
These insights could, for instance, be gained via in-depth interviews with key 
stakeholders that are involved in such area-oriented infrastructure projects in the 
Netherlands. 
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As indicated earlier there may be a tension between the increased numbers of actors 
involved in planning and the manageability of the process. Theoretically, the involvement 
of a greater number of actors increases the context-specific knowledge and the potential 
of more optimal outcomes. Simultaneously, however, a broader interaction may result in 
fresh time and cost overruns. Moreover, there is a potential for difficulties if the often rigid 
spatial-administrative frameworks do not correspond to the more flexible demarcation of 
area-oriented projects. Maintaining or improving the efficiency of the planning process 
therefore requires institutional structures to serve as frameworks that promote 
manageability and controllability of the planning process in terms of costs and time. 
Regarding these institutional issues, we found that procedural arrangements in different 
spatial policy sectors in the Netherlands are increasingly being attuned in order to 
facilitate area-oriented planning (see e.g., the Elverding recommendations). However, 
insight into the effectiveness of these measures would ideally require a longitudinal study 
approach, in which a large amount of area-oriented projects is monitored during the 
different planning stages. This is, however, a costly and time intensive process. On the 
shorter term it may, therefore, also be interesting to explore experiences of actors that are 
currently involved in area-oriented projects such as to identify opinions on cooperation 
and on how existing procedural arrangements are supporting or frustrating the integrated 
objectives and promotion of spatial quality in road infrastructure planning. 

Finally, we found that the emergence of modified governance processes in motorway 
planning practice primarily occur outside the European mainland. The Netherlands 
seems to be an exception here, probably because of the national tradition of cooperation 
and participation in political planning. In addition, countries such as the USA and the UK 
are encouraging partnerships and experiment with community-based strategies on a 
larger scale, in order to enhance their sustainable planning strategies. It may be 
worthwhile to compare experiences obtained in these different countries more in-depth 
than we were able to do on the basis of the desktop review in this chapter. This could be 
done by means of undertaking comparable in-depth interviews in these different 
countries. However, contextual differences may complicate comparisons to a certain 
extent.  
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3 Dealing with interrelatedness and fragmentation 
in road infrastructure planning: 

An analysis of integrated approaches throughout 
the planning process in the Netherlands 

 

 

In 2015, one of the final stretches of the A4 highway in the Netherlands was opened for 
traffic. The initial plan for this 7-kilometre connection dates back to 1965. Ground work 
commenced in 1973, but the road was never completed due to environmental concerns. 
The road, which connects the urban regions of The Hague and Rotterdam, passes through 
a vulnerable rural area where many other actors have a stake, such as municipalities and 
water boards. In the early 2000s, a new plan for realization of the road was prepared. A 
large part of the road was constructed below surface level in order to minimize its 
landscape impact. Additionally, the plan paid explicit attention to the interests of the local 
stakeholders. For that purpose, the plan contained many improvements for the area: an 
integrated area development. However, shortly before the official opening of the road, it 
became clear that much more ground water leaked away through the road’s concrete 
structures than had been initially anticipated (up to 1 million litres per day). The water 
board and local municipality were not amused, and fear that irreparable damage is being 
done to the area’s vulnerable peat soils. The unexpected leakage of ground water has once 
more changed the balance that the integrated plan found between infrastructure and other 
land uses in the area.  
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Abstract: 
Planning approaches that integrate road infrastructure and other land uses are being increasingly 
applied. Dealing with functional interrelatedness and stakeholder fragmentation are the main 
reasons for this. This chapter conceptualizes and analyses why and how such integrated approaches 
can be applied effectively throughout consecutive stages of infrastructure planning. The two case 
studies illustrate that the concept of integration is applied for strategic as well as operational 
reasons, and they reveal that these reasons may alternate throughout the planning process. Effective 
integration is therefore dynamic: it appropriately focuses on strengthening the socioeconomic 
perspectives of a region for the longer term, as well as on the relations between different land uses 
that are physically adjacent and competing for space within a smaller area. Due to fragmented 
institutional contexts, successfully dealing with interrelatedness requires an intense level of 
interaction amongst involved actors. Such ‘co-production’ of visions and plans has two important 
characteristics: negotiation, and learning about each other’s goals. Ultimately the case studies also 
show that planning at the infrastructure-land use interface needs institutional mechanisms to 
guide the alterations between strategically and operationally inspired integration. Contracts with 
private parties, public participation, and positive conditions for learning about each other’s 
referential frames are examples of the institutional mechanisms encountered in this study. 

This chapter has been published as: 
Heeres, N., Tillema, T. & Arts, J. (2016), ‘Dealing with interrelatedness and 
fragmentation in road infrastructure planning: an analysis of integrated approaches 
throughout the planning process in the Netherlands’, Planning Theory & Practice, 17(3), 
421-443.  
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3.1 Introduction 

The development and redevelopment of major road infrastructure works in Western 
countries suffers from implementation problems. This leads to cost and time overruns, 
quality and legitimacy issues and low stakeholder satisfaction (Hertogh & Westerveld, 
2010; Baker & Hincks, 2009, Dodson, 2009; Mäntysalo et al., 2011). At least in part, these 
implementation problems can be attributed to a tension between functional 
interrelatedness and institutional fragmentation (Baccarini, 1996; Williams, 1999; Graham 
& Marvin, 2001; Amekudzi & Meyer, 2006; Arts, 2007). Interrelatedness of land uses has 
become more tangible due to a combination of factors. For example, more strict 
environmental regulations, lower investment budgets and increasing spatial pressures are 
leading to situations in which planning for one issue is unfeasible without considering the 
effects on other land uses (Heeres et al., 2012a). Enhanced coordination is required among 
the various interests at the interface of major infrastructures and local or regional spatial 
interests (such as regional socioeconomic development and ecological conservation 
interests, and local interests in housing, office locations and recreation). However, the 
actors responsible for safeguarding these interests are often fragmented across national, 
regional and local levels of government. Moreover, spatial planning responsibilities are 
usually organized in silos (Kaufman & Smith, 1999; Hull, 2008; Hysing, 2009). 
Government bodies and infrastructure development agencies are exploring alternative 
‘integrated’ planning approaches as a way of dealing with these problems (Heeres et al., 
2012a, Heeres et al., 2012b, Tillema 2012).  

Integrated planning is one possible approach to handling these relations, in addition to 
e.g. a strengthened sectoral approach (Heeres et al., 2012a; Busscher et al., 2013). 
Conventional sectoral approaches typically exercise a straightforward approach to 
interrelatedness. This means that other land uses are not explicitly considered until 
interrelatedness poses a threat to planning. At that point, these other land uses are 
involved in a reactive manner, which means that land use conflicts are handled through 
of compensation or mitigation. The core of integrated planning is to recognize, from an 
early stage onwards, that different land uses do not exist in a vacuum, but are part of a 
shared spatial system with other land uses (Neuman, 2006; Graham, 2009; Bertolini, 2012). 
The idea behind such a proactive approach to interrelatedness is to prevent the problems 
in later stages, which are often encountered in sectoral approaches, and to exploit 
potential synergies between different types of land use.  

Integrated planning is different from the rational-comprehensive planning idea. Dodson 
(2009) argues that viable integration is about coordinated planning of several land uses 
that together add up to a specific overarching interest or long-term vision. The mere goal, 
therefore, is not to pursue a renewed attempt to draw up comprehensive blue prints. 
Contemporary integrated approaches in infrastructure planning seek to appropriately 
address the interrelatedness of infrastructure and other land uses within a fragmented 
institutional context (Graham & Marvin, 2001). In practice, these strategies pursue a more 
coherent incorporation of the needs, demands and opportunities of the areas surrounding 
infrastructure works, by means of constructive multilevel governance and open dialogue 
with other policy sectors (Salet & Woltjer, 2009; Stead & Meijers, 2009; FEHRL, 2013).  
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Integration of infrastructure and other land uses is linked to problems in all stages of the 
road infrastructure planning process. However, these stages are very diverse. Early stages 
are concerned with the need and purpose of interventions, whereas later project studies 
engage in detailed design and implementation questions (Legacy et al., 2012). Hence, we 
may expect problems relating to the issues described above to be different for each stage. 
Moreover, it appears difficult to maintain an integrated focus throughout the planning 
process, while problems due to interrelatedness tend to emerge in the final stages of 
planning processes (Arts, 2007). Nevertheless, literature hardly discusses the implications 
of these differences.  

This chapter argues that failure to adopt stage-specific views (i.e. a more differentiated 
view on the challenges of functional interrelatedness and stakeholder fragmentation) 
limits the potential benefits of an integrated planning approach. Therefore, this chapter 
aims to learn more about the application of integrated planning approaches throughout 
infrastructure planning processes, as a means of effectively dealing with the tensions 
between functional interrelatedness and institutional fragmentation. By providing a more 
temporally differentiated perspective on integration of major road infrastructure works 
and local and regional land uses, we aim to enlarge the knowledge of integrated plan 
making, in particular in infrastructure planning.  

For that purpose, this study starts by developing a framework for interpreting integration 
efforts. Therefore we conceptualize inducements to integration in road infrastructure 
planning and instrumental views on this integration. We then elucidate this 
conceptualization using two Dutch case studies of developments that sought to 
coherently address road infrastructure improvements and other land use development. 
Due to strong competition for space, interrelatedness of land uses and a fragmented 
spatial-institutional system, Dutch infrastructure planning policy and practice abounds 
with examples of planning approaches that integrate road infrastructure and surrounding 
land uses (for a further introduction on Dutch infrastructure planning, see section 3.3).  

Section 3.2 commences with a literature review, in order to get a clearer view on the 
dimensions that make up the idea of integration between infrastructure and land use. 
Section 3.3 highlights the relevance of integrated strategies in Dutch road infrastructure 
planning as a case study. It also sets out the study’s empirical approach. The case studies’ 
findings are presented in section 3.4. In section 3.5, these findings are further discussed 
by contrasting the explored programme and project. In section 3.6, we aim to generalize 
our findings about the application of integrated approaches throughout the planning 
process. The chapter concludes by identifying challenges for effective implementation of 
infrastructure-land use integration and offering recommendations for additional research 
to improve the potential of such approaches.  
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3.2 Integration at the interface between road infrastructure and other 
land uses 

3.2.1 Inducements to integration  
Literature distinguishes different motivations behind the application of integrated 
planning strategies: integration can be project-driven as well as plan-driven (Zonneveld 
et al., 2009; Baker & Hincks, 2009; Drewe, 2011). Although we are aware that, in practice, 
the division between project- and plan-driven strategies may not be always clear, this 
distinction offers a useful starting point for analytical purposes (see also table 3.1). 

Table 3.1. Operational and strategic motivations for integrated planning strategies 
Motivation Underlying aim Purpose of integration 

Operationally motivated 
integrated 

A pre-defined single (sectoral) 
goal, e.g. development of a 
road infrastructure section 
within a motorway network 

A means for efficient and 
legitimate realization of a 
project in the short term 
(project-driven) 

Strategically motivated 
integration 

A set of spatial interventions 
that strengthen each other 
and together contribute to 
meeting a long-term future 
goal for an area 

An objective for the 
definition of a legitimate 
spatial agenda for an area in 
the long term (plan-driven) 

 
Project-driven integration is seen as an effective and efficient implementation path for the 
realization of a previously defined ambition, such as a motorway project (Zonneveld et 
al., 2009; Drewe, 2011). This type of integration applies to a category of spatial 
developments that is concerned with a mono-sectoral goal and a strong focus on 
realization. This inward focus on technical project optimization reflects the primary 
reaction of many planning agencies to ‘hedge’ against increasing pressures from multiple 
external sources: to make better infrastructure projects (Collingridge, 1983; Van Buuren et 
al., 2010). Due to interrelatedness of land uses, however, these external pressures may 
become so high that there is need for a different approach in order to meet time, budget 
and quality standards. Integrated planning may serve as an alternative approach that 
reduces potential conflicts by improving coordination and legitimacy (Mäntysalo et al., 
2011). Integration then becomes a means for keeping the project within the strict, pre-
defined scope, while simultaneously serving other interests. 

The aim of plan-driven integration is more strategic. It pursues the formulation of long-
term visions and goals for the future of an area (Zonneveld et al., 2009; Drewe, 2011). It 
contrasts to project-driven integration as it is concerned with development of a legitimate 
overall objective, rather than with legitimizing realization (Mäntysalo et al., 2011). In 
contrast to the focus of project-driven integration on a single purpose, the underlying 
objective of strategically-inspired integration is multi-sectoral. A viable vision also 
requires a well-coordinated idea of the relations between infrastructures and other land 
uses (Dodson, 2009). The need for an integrated approach is self-evident within such 
strategic development trajectories. Here, the integration of the various land uses within 
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an area is concerned with co-development of regional land uses and optimization of the 
potential synergies between complementary land uses, rather than being focused on 
project implementation (Van der Heijden, 2010). 

3.2.2 An instrumental view on integration 
Despite the differences in motivations, there are commonalities in the application of 
integrated planning strategies. Two elements are central to both strategically and 
operationally motivated integrated planning: proactive exploitation of complementaries 
between land uses, and coping with institutional fragmentation. These commonalities 
imply that integrated planning involves the consideration of the functional relations 
between infrastructure and other relevant land uses, as well as the establishment of 
effective interactions between relevant, but fragmented actors (Forester, 1985; Herder et 
al., 2008).  

Content: Addressing functional interrelatedness 
Various studies indicate that major road infrastructures and other land uses are 
conflicting as well as complementary interests (Cervero 2009; Graham, 2009). Conflicts 
between road infrastructure and other spatial functions, such as housing, nature and 
recreation, are generally acknowledged. Examples of such conflicts are negative 
externalities such as noise, air pollution and safety issues (Banister et al., 2011; Hamersma 
et al., 2014). Consequent ways of responding for planning and decision-making, such as 
protection and mitigation, are much explored. Investments in infrastructure networks 
potentially generate positive local and regional spill-overs, due to the complementarity of 
land uses. Enhanced accessibility may stimulate local and regional spatial quality and 
socio-economic development (Van der Heijden, 2010; Yu et al., 2013). Such positive spill-
overs, or synergies, are the additional welfare improvements that emerge as a 
consequence of integrated development (Holland, 1998; Ruth, 2010; Mouter & Annema, 
2010). Exploiting complementarity of road infrastructure and other land uses requires a 
system-based consideration of external effects (i.e. effects of planning actions that appear 
outside the intended scope of these actions, see e.g. Van der Brugge et al., 2005; Peek, 
2006). From the perspective of transport planning, transport-land use interactions are 
much explored (see e.g. Wegener & Fürst, 2004). However, from a land use planning 
perspective, complementarity is much less explored. 

We can distinguish several degrees of integration. Analogous to Forrester (1985), these 
degrees may be coined ‘solutions spaces’. By looking at policy domains, three solution 
spaces can be distinguished (table 3.2, see also Stead & Meijers, 2009; Heeres et al., 2012a). 
The conventional approach is to consider infrastructure issues as an isolated problem. The 
solution space of functional isolation is characterized by a relatively small spatial scope and 
a narrow functional scope. An isolated solution space addresses other land uses in a 
reactive manner, characterized by mitigation or compensation of negative effects. The 
scope of infrastructure planning could be expanded by including other modalities of the 
transport system. Such sector-internal integration seeks its solutions, for example, by 
considering infrastructure issues from a ‘daily urban systems’-perspective. A daily urban 
system may be seen as the multimodal transport system (nodes and connections) that is 
used for commuting (Van Oort et al., 2010). Hence, a daily urban system links the local 
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and the regional scale (Van der Laan, 1998). Internal integration takes a network approach 
and expands the solution space to other modalities within the transport silo. In contrast 
to internal integration, external integration takes into account a wide range of interrelated 
land uses within an area, including well-planned transport facilities. That way, it seeks to 
improve issues such as the general liveability, competitiveness and sustainability of an 
area (Priemus, 2007; Graham, 2009; Dodson, 2009; OECD, 2010; Fischer & Amekudzi, 
2011).  

Table 3.2. Solution spaces representing three ranges of functional integration 
Solution space Functional and spatial 

scope 
Description 

Functional 
isolation 

Narrow spatial and 
functional scope 

Exploring an infrastructural problem in 
isolation and aiming for improvement of 
a single issue, i.e. road infrastructure 

Sector-internal 
integration 

Functional scope widened 
with other transport modes, 
network view 

Exploring a problem within its own 
policy context (transport system) and 
aiming for improvements by taking a 
sectoral perspective, i.e. considering the 
transport facilities within a daily urban 
system as a comprehensive network 

External 
integration 

Widened functional and 
spatial scope 

Exploring a problem within its broader 
context and aiming for improvement 
through the external relations with other 
land uses to enhance overall liveability, 
competitiveness and sustainability in  
an area 

Interaction processes: Dealing with fragmented actors 
As mentioned before, the actors that are responsible for the various interests at the 
infrastructure-land interface are often strongly fragmented. For example, these actors are 
embedded in different spatial-governmental scales, have different procedures and 
budgets, or have differing referential frames (Kaufman & Smith, 1999; Hull, 2008; Hysing, 
2009). Scholar such as Mäntysalo et al. (2011) and Van de Riet (2003) indicate that these 
organisational mismatches can compromise the creation of legitimate policy support 
among public actors. Literature on collaborative planning and governance seems to 
suggest that regulatory organisational change is insufficient for addressing these issues 
(Teisman & Klijn, 2002; Legacy et al., 2012). Van de Riet (2003) shows that the process of 
coalition building in itself is not enough: an excessive emphasis on dialogues and creating 
a policy support may create ‘negotiated nonsense’. Rather than involving larger numbers 
of actors in stakeholder coalitions, addressing fragmentation involves transforming the 
character and intensity of the interactions within these coalitions (Woltjer, 2000). 
Therefore, the extent of interaction among multiple stakeholders seems to be a second 
important parameter for studying integrated planning, in addition to the functional scope. 

With regard to the extent of cooperation, three conceptual coalition types are relevant for 
this study (table 3.3; see also Stead & Meijers, 2009). First, the coalition type of no 
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cooperation can be distinguished. In our explorations, this type serves to involve 
conventional governance styles based on hierarchies and central coordination. No 
cooperation may be associated with a closed governance style, which is characterized by 
hierarchical control and central coordination. Closed governance contrasts with open 
governance (Martens, 2007). Open governance implies networked decision-making and 
planning based on interaction between the actors involved (Teisman & Edelenbos, 2011; 
Legacy et al., 2012). Such networks possess capacities to address the fragmentation of 
interests and enhance the legitimacy of planning (Salet & Woltjer, 2009; Mäntysalo et al., 
2011). Concerning open governance coalitions, we make a distinction between two types 
that pursue the creation of synergies between land use in fundamentally different ways: 
coordinated action and co-production. Coordinated action is concerned with improving the 
efficiency and legitimacy of sectoral policies by intensifying inter-sectoral coordination of 
interests. However, interactions remain superficial, due to a focus on sectoral policies 
(Van de Riet, 2003). Coordinated-action is not focused on achieving real synergies and 
system effects, in the form of broader social, economic and environmental goals for an 
area as a whole. In contrast, co-production pursues achievement of synergetic effects to 
enhance legitimacy through ‘an open dialogue in which, on a basis of equivalency and 
without prior conditions, opinions, conflicts, different values and power relationships are 
addressed’ (Albrechts, 2013, p.53; see also Huxham, 1993). Albrechts (2013) also describes 
that governance processes, if organized in accordance with co-production, ‘can 
dramatically increase their resources, extend their reach, radically transform the way they 
operate, and be much more effective’.  

Table 3.3. Three coalition types, representing increasing organizational integration 
between road infrastructure and other land uses 
Coalition type Governance scope Description 

1. No cooperation  Hierarchies and 
central guidance 

Actors operating independently, leading to 
inefficient policies in situations with high functional 
interrelatedness and fragmentation of actors. This 
type can be useful for smaller projects where 
interrelatedness with other land uses is less 
influential. 

2. Coordinated action Open coalition Coordination among fragmented actors, leading to 
more efficient action through mutually adjusted 
sectoral policies (e.g. ‘context-sensitive solutions’) 

3. Co-production Open coalition Joint action of fragmented actors that goes further 
than ‘the mere piecing together of’ sectoral 
perspectives. Explorations of mutual interests lead 
to new joint policies with cross-cutting, synergetic 
objectives (Stead & Meijers, 2009). 
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An instrumental matrix 
The content- and organization-related considerations above relate to two instrumental 
questions. First: what land uses should be integrated (solution space)? And second: to 
what extent should these land uses be integrated (interaction within coalitions)? Figure 
3.1 combines these conceptualization perspectives on integration in a comprehensive 
matrix. This matrix serves as a framework for our empirical explorations in section 3.3.4. 
The horizontal axis reflects the incorporation of interrelated land uses in the development 
of road infrastructure facilities and other land uses (table 3.2). Three conceptual ‘solution 
spaces’ illustrate increasing integration with regard to taking into account 
interrelatedness at the interface between road infrastructure and other land uses. The 
vertical axis shows the conceptual degrees of the extent to which integration is carried 
through. That perspective on integration is reflected in the type of planning coalition 
(table 3.3).  

 

 

 

 

 

 

Figure 3.1. Instrumental matrix of integration, revealing several conceptual types of integration. 
On the horizontal axis: three perceived solution spaces; on the vertical axis: the efforts made to 
achieve integrated coalitions. 

3.3 Integrated infrastructure planning in the Netherlands 

3.3.1 Dutch road infrastructure planning 
We explored the Dutch road infrastructure sector to enlarge our knowledge of integration. 
In Dutch infrastructure planning, awareness of the need to deal with the interrelatedness 
of land uses within a fragmented institutional context is increasing. Attention to the 
complementarity of land uses has been on the policy agenda since 1998. In 1998, two 
advisory reports emphasized the need for stronger consideration of surroundings in road 
infrastructure development and vice versa in complex planning situations (RVW, 1998; 
WRR, 1998). An important impetus in practice was the integration of the planning, 
programming and budgeting systems for infrastructure and spatial development at the 
national level by the MIRT Meerjarenprogramma Infrastructuur, Ruimte en Transport 
[Long Term Programme for Infrastructure Space and Transport] in 2007. MIRT assembles 
all spatial plans and projects that receive national funding into a single comprehensive 
‘Long Term Programme for Infrastructure Space and Transport’ with a single procedural 
and budgetary framework (see e.g. V&W, 2007; OECD, 2010). In 2008, following the 
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observation that planning and decision-making on Dutch infrastructure projects had been 
very slow, an advisory committee called for broad consideration of external relationships 
during the early infrastructure planning stages (V&W, 2008a). Since then, integrated 
strategies are increasingly propagated for programmes and projects that are part of the 
MIRT programme (see I&M, 2015). Nevertheless, the institutional context of integrated 
planning has remained fragmented. Practical application involves the cooperation of 
public actors who are nested at various spatial scales and each have different 
responsibilities, interests, procedures, rules and budgetary frameworks. 

3.3.2 Two case studies  
We studied two initiatives from the MIRT programme in order to gain a more nuanced 
view of the utilization and effectiveness of integration throughout infrastructure planning 
processes. In our case selection, we made a distinction between the nature of initiatives. 
We selected a regional plan (Eindhoven, specifically the region’s eastern zone) and a 
concrete project (A2 Maastricht). Initially, both initiatives had been approached as isolated 
infrastructural problems, but apparent interrelatedness with other challenges in the 
region caused considerable problems with time, budgets and stakeholder satisfaction. In 
order to overcome these problems, both initiatives expanded their solution spaces and 
established coalitions of public authorities at the national, regional and local level.  

The first step of our exploration was an extensive document analysis. By examining 
official project documentation and news media for changes in solution spaces and applied 
governance strategies, we gained insights into the application of integrated strategies 
throughout the various stages of the cases’ planning processes (see also appendix 5). 
Additionally, interviews were held with the programme and project managers 
responsible for these initiatives. Between them, the interviewees covered all phases of the 
entire planning process (three people for Brainport, one for A2 Maastricht). These 
interviews aimed to record experiences in the establishment of integrated solution spaces 
and the interactions between actors. A second goal was to uncover the motivations that 
underlie this integration.  

Section 3.4 describes the findings from the case studies. These are structured in accordance 
with the consecutive phases of the planning process. Several phases can be distinguished 
for both initiatives: an initial approach, a turn to integration (which provides a normative 
view: reasons for integrated plan making), followed by the implementation of integrated 
planning (providing an instrumental perspective, how integration is put into practice) and 
a final stage (which provides insight into the performance of integration until recently, as 
well as into the current status of the initiatives). For each stage, the approaches to solution 
spaces and interaction in coalitions are analysed. 
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3.4 Integration throughout infrastructure planning processes  

3.4.1 Completing the Eindhoven Ring Road 
The city of Eindhoven and its surrounding region are known as the nation’s heartland for 
high-tech industries (Brainport 2020, 2011). Eindhoven is the fifth most populous city of 
the Netherlands. The completion of the Eindhoven Ring Road has been much explored 
over the past decades.  

Initial approach and turn to integrated planning 
The incomplete ring road around this medium-sized city had long been considered a flaw 
in national and regional transport networks. Discussions on improvement of the city’s 
major road infrastructures started in the 1970s; a formal planning procedure was first 
started in 1994. Studies showed that the region’s accessibility issues were a mix of 
problems, concerning transiting traffic as well as regional and local traffic. National, 
regional and local governments cooperated to find appropriate solutions (see also 
Niekerk, 2000). Despite the many studies and cooperation between layers of government, 
decision-making and realization proved difficult. The manager of the programme 
explains why: ‘Eindhoven had been muddling through on its accessibility issues for 30 years. 
These efforts focused on accessibility only. However, many spatial policy interests overlap in this 
area and accessibility improvements cannot be approached in isolation from other interests in the 
region. The solution requires additional efforts in the spatial planning sphere’. Examples of these 
spatial interests are housing location, nature and recreation, and the business locations 
that are important for the region’s economy (V&V, 2008b). 

National and regional government aim to maintain and improve the region’s (and thereby 
the country’s) position in the European and worldwide high-tech sectors (VROM et al., 
2004). For that purpose, the Eindhoven region aims to attract at least 10,000 new highly 
educated professionals before 2030. This strategic agenda was the starting point for an 
explorative study, which provided a systematic view of the region’s infrastructure and 
other land uses (V&W, 2008b). 

In the light of this agenda, the incomplete road network became an urgent matter. In 2006, 
an analysis of the regional transport network first hinted at the interrelatedness of 
accessibility and other land uses (i.e. economic development and attractiveness of the 
region; Brabantstad, 2006 p4): ‘[The Eindhoven region] has a strong economy and contributes a 
fundamental share to the Dutch economy. […] To maintain this position, the region focuses on the 
accessibility of economic centres and on locations for housing development. […] Accessibility 
improvements may however not impair liveability and environment. The strong connection 
between urban and green areas is a key asset of the region. The region wishes to maintain this 
strength. […] Spatial development, therefore, must be coordinated with the strengths of the water 
system, with natural, landscape and historical values, and with the transport system’. The 
uncovered awareness of the interrelatedness of land uses in the Eindhoven region 
subsequently induced a turn from sectoral planning to integrated planning. Whereas the 
initial goal was the realization of a complete ring road (project implementation), the 
renewed goal was much more driven by a strategic plan for the region.  
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The programme manager illustrates the subsequent changes to the plans for the region: 
‘Stakeholders had already developed several visions for the Eindhoven region, on different scales 
and on different themes. During explorative studies it became clear that these visions matched well. 
The idea was that a new range of different potential solutions would be opened up if we combined 
our visions’. Following this awareness, the involved stakeholders engaged in an 
explorative study for setting up a regional spatial development programme. Instead of 
merely improving the city’s accessibility, the purpose of the new programme would be to 
serve all pillars that relate to the long-term socioeconomic development of the region 
(Brainport 2020, 2011; figure 3.2).  

 
Figure 3.2. Overview of development ambitions in the Eindhoven region, including economic 
sectors, infrastructure and green areas (© OpenStreetMap under CC BY-SA license) 

Turn towards an integrated planning approach 
Solution space. With this strategic agenda as the point of departure, the programme for the 
Eindhoven region had a combined focus on enhancing both sector-internal relations as 
well as external integration. Infrastructure improvements were identified as an important 
pillar in the accomplishment of the commonly shared regional development agenda. 
Improvements included enlargement of the existing capacity and completion of a wide 
ring road around the region. Additionally, the programme involved major investments in 
the improvement of public transport facilities in the region (V&W, 2008b). Moreover, the 
programme explored several locations that could potentially house the pursued 
population growth. In order to stimulate a high-quality living environment, culture and 
nature were also put on the agenda. The region’s central area was designated for 
protection from urban and transport development to enhance its position as a peaceful 
and quiet centre. The current A270 motorway was to be downgraded. The final priority 
consisted of sub-projects to strengthen ecological and water networks in the area and to 
enhance the possibilities for recreation (walking and cycling, see also V&B, 2008b).  
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The elements of the integrated ambition were seen as part of a coherent whole. Therefore, 
paring off elements was not considered to be an option: ‘All elements are equally necessary 
for the realization of our regional ambitions and strengthen each other. […] We have agreed on a 
certain regional agenda [i.e. attracting 10.000 knowledge workers]. Reaching that ambition 
involves the infrastructures, mitigating and compensating measures, plus the other quality 
improvements [housing, recreation, nature]’. A cost-benefit analysis (CBA) confirmed the 
coherence of the ambitions. The CBA sketched that costs and benefits were more or less 
balanced. As the programme involved very substantive investments in infrastructure 
works and public transport, this neutral picture was regarded as a positive outcome 
(Buck, 2009). 

Interaction in coalition. The programme brought together the stakes of four national, one 
regional and many local actors (V&W, 2008b). A strong coalition of fragmented 
stakeholders formed the basis for the explorative studies and the formulation of a 
common ambition (TK, 2007). This coalition included multiple levels: various national 
government bodies, provincial authorities, a collaboration network of the five largest 
cities in the region, and the Eindhoven metropolitan board (representing 21 municipalities 
in the region). The infrastructure facilities in the Eindhoven region are part of national 
and regional networks. The national government was primarily interested in the road 
infrastructure works that are part of the national network of motorways. However, as the 
Eindhoven region is also a national spatial policy priority, the national government also 
had a stake in the overall development ambitions for the area. The regional and local 
authorities’ prime concerns were the regional infrastructure, public transport and the 
quality of the living environment. Further, regional and local concerns were maintaining 
the quality of the central area and improvements to water and the natural environment 
(see also V&W, 2008b, p.219).  

Sharing concerns, discussing potential combinations and integrating individual interests 
in the region created a new and broadly shared vision (V&W, 2008b). Due to the 
fragmentation of responsibilities, this process has not been straightforward. Crafting of 
the plan involved long discussions. The programme manager describes this as a co-
production process: ‘A shared sense of urgency [and] a joint development ambition for the region 
are essential preconditions for the interactive process, but they are no guarantee for successful 
creation of a shared plan. We encountered numerous pitfalls. […] Examples that were experienced 
are a tendency to focus on the most prominent topic, accessibility, fragmented responsibilities, the 
time it takes to get all interests properly involved, and the proper discussion of opportunities for 
integration of these interests’. 

Implementation: again a sectoral approach 
Solution space. After the strategic plan was crafted, the region was divided into a western 
and an eastern development zone so that more detailed project studies for the realization 
of the infrastructure and other ambitions could be carried out (figure 3.3).  



Towards area-oriented approaches in infrastructure planning 

 70 

 
Figure 3.3. Planned infrastructure construction and interventions in liveability in the north-
eastern part of the Eindhoven region (© OpenStreetMap under CC BY-SA license)  

Currently, realization of the main infrastructures in the western zone has been completed. 
However, planning progressed slowly in the eastern zone. This zone comprised the 
completion of the ring road, in addition to the enhancement of the regional core as a green 
area (figure 3.3). The implementation of these parts of the regional vision was set up as 
sub-projects of the programme. The programme manager explains this approach: ‘The 
infrastructure projects that have come forward from our shared vision are large projects. 
Therefore, we needed a more focused approach, in which topics such as accessibility 
improvement and necessity of the project became more important than the underlying 
vision’. One of the project managers responsible for the completion of the ring road 
explained that, in accordance with environmental legislation, a narrow scope had to be 
adopted during this stage: ‘In the integrated regional vision, we stated that construction 
of a new road was to be accompanied by downgrading another existing road [motorway 
A270, in the middle the green core of the region]. However, the downgrading of this road 
is outside the scope of this sub-project [i.e. the completion of the ring road]. For us, these 
interventions are inextricable and also related to our housing programme. However, in 
the environmental impact assessment that must be prepared, we can only look at the 
negative effects of the new road. We cannot include the positive effects of downgrading 
of the existing motorway’. This shows that the project studies for the infrastructural parts 
within the programme were apparently approached as conventional, isolated projects, in 
order to maintain a manageable span of control and to fulfil the requirements of 
legislation. In contrast to the internally and externally integrated approach of the earlier 
explorative stages, these procedures were focused on mitigating environmental effects 
and had a rather strict scope. The interviews also reveal that project managers did not feel 
the urgency or opportunity to further the strategically motivated vision for the region into 
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an operationally integrated view with the capacity to support the infrastructure project 
they were now engaged in. Hence, the completion of the ring was only backed up by the 
integrated ambitions for the region, while the tasks at hand were of a much more 
operational nature. 

Interaction in planning coalition. In line with the lower degree of integration among land 
uses, interaction in the broad coalition also diminished; from co-production in the 
explorative stage to a lower level of coordinated action in the project studies in the eastern 
zone. Responsibilities for the programme’s sub-projects were distributed among the 
stakeholders: every organization took up its institutional tasks. The completion of the ring 
road became a task of the province, while the Eindhoven metropolitan board was given 
responsibility for measures in the green core. Support from the general public and local 
governments for the infrastructure developments in the eastern zone seems to have 
diminished during this more operational planning period (ED, 2014). The vanishing 
public support may be due to the narrow scope and mitigation-focused approach of the 
regional planning authorities and the changed approach to cooperation that was 
propagated. Due to this change, the synergy between the infrastructure works and other 
interventions clearly diminished. 

The changed relations between the public authorities involved led to fierce discussions 
about the infrastructure ambitions between the stakeholders of the initial strategic plan. 
The stakeholders had great difficulty agreeing on the operational design of the road. In 
2014, the national priorities for investment in transportation had changed, due to 
changing financial-economic conditions. Dutch parliament asked the responsible minister 
to reconsider the budgets that had been reserved for the completion of the Eindhoven 
Ring Road. For this purpose, a new cost-benefit analysis on the completion of the ring 
road was carried out. While the analysis presented a positive cost-benefit ratio, the non-
monetizable effects (social effects, environmental effects) were all strongly negative 
(Decisio, 2014). On this basis, the national government decided to withdraw its support 
for the completion of the Eindhoven region ring road in late 2014 (VK, 2014). In early 2015, 
after the provincial elections, the regional government also changed its course and the 
completion of the ring road was cancelled (OB, 2015).  

At the moment, other alternatives to strengthen the economic structure of the eastern part 
of the Eindhoven region are being explored. The current focus is on the improvement of 
existing national and regional road infrastructure (BD, 2015). Again, a coalition of regional 
actors has been founded. This time, its goal is to explore measures for smarter use of 
existing infrastructure. The national government has already made € 50 million available 
for these measures (North Brabant & Limburg, 2015). 

3.4.2 A2 Maastricht 
The A2 Motorway is one of the major international transport routes in the Netherlands, 
connecting Maastricht in the south-eastern corner to Amsterdam. The stretch of the 
motorway, which passes through the city of Maastricht, was designed as an urban 
boulevard in the 1950s. Since the 1980s, this route has been recognized as a major 
bottleneck (see e.g. Verhees, 2013). It is, for example, the only section on route E25 
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(Rotterdam-Genoa-Palermo) where traffic is interrupted by multiple traffic lights and 
zebra crossings, combined with a speed limit of 50 km/h (figure 3.4).  

Initial approach and turn to integration 
In the 1990s, planning started to address the road’s congestion problems. Since the 
motorway was a national planning interest, the project was undertaken by the Dutch 
national infrastructure planning agency. The project’s prime objective was to solve the 
problems that through traffic encountered on the motorway’s passage of Maastricht. 
However, the situation proved to be much more complex. As it turned out, local transport 
also encountered serious problems, for example with traffic cutting through residential 
areas. Liveability in the area was seriously disadvantaged due to the close proximity of 
transport to residential locations. Societal issues were prominent near the road, with 
disadvantaged social groups living in these areas. The road also formed a barrier, as it 
split the Maastricht urban system into two distinct halves. From a transport perspective, 
the obvious solution would be the construction of a new road to the east or west of the 
city. However, Maastricht is a compact city, with clearly demarcated boundaries and 
located in a highly valued green environment to the east and the border with Belgium to 
the west. Hence, local government strongly objected to the construction of a new road. 
This complex of interwoven issues introduced many additional demands from local 
stakeholders and led to higher costs than initially anticipated. When, at the end of 1998, 
infrastructure funds were drying up in the Netherlands, the project received low priority. 
The problems encountered were not assessed as severe enough to justify and fund purely 
top-down national action (AdB, 2002; Lenferink, 2009).  

In 2000, the minister of transport re-announced the project as a public-private cooperation 
(Lenferink et al., 2009). Local and provincial government explored the feasibility of an 
integrated approach that simultaneously addressed the interrelatedness of interests and 
the funding issue, by means of cooperation between public and private actors. The 
municipality then proposed to integrate the national, regional and local interests in the 
area in a shared project. In 2003, national, regional and local stakeholders formalized their 
support for this project in an administrative cooperation agreement (A2 Maastricht, 2003; 
EIA Commission, 2004; Verhees, 2013).  

3.4.3 Turn towards an integrated planning approach 
Solution space. Concerning infrastructure-land use relations, the A2 Maastricht project 
emphasized external expansion of the solution space. An integrated plan was prepared to 
coherently address the interrelated transport and urban issues (Lenferink et al., 2012; 
Verweij, 2012). The interventions in infrastructure comprised the construction of a two-
tier tunnel in order to move infrastructure out of the urban environment, and to separate 
local and through traffic. Subsequently, the spaces freed up by the tunnel construction 
were to be used for recreational amenities (an urban park) and the surrounding social 
housing were to be upgraded (AdB, 2002; see also figure 3.4).  



Chapter 3 – Dealing with interrelatedness and fragmentation in infrastructure planning 

 
 73 

 
Figure 3.4. The route of the A2 through Maastricht prior to redevelopment, showing the motorway 
as a barrier in the Maastricht urban environment, with traffic lights, zebra crossings and 
apartment buildings (left, source: author) and the A2 passage after redevelopment (right, source: 
A2 Maastricht, 2012) 

EIA and CBA studies were used to compare the proposed integrated solution to more 
conventional solutions (new roads east and west of the city). The results of these studies 
favoured the tunnel option. The EIA study (RWS, 2005) revealed that a tunnel was the 
best option for simultaneously addressing the encountered problems (ongoing traffic, 
local traffic and liveability). Furthermore, a tunnel offered the best opportunities for 
revival of the deprived areas surrounding the current road, and did the least damage to 
the natural environment of the city (RWS, 2005). Moreover, the construction of a tunnel 
appeared the most favourable alternative by ratio of costs and benefits as well: although 
it involved the highest costs, the benefits of the integrated plan were also the most 
significant due to shortened and more reliable travel times, as well as due to a rise in urban 
property values (Ecorys, 2006).  

Interaction in planning coalition. The interrelatedness of interests caused a complicated 
situation in which multiple governmental levels (local, regional, national and even 
European due to the cross-border impact of the project) have a stake (A2 Maastricht, 2012). 
Stakeholders in this co-production were the Ministry of Infrastructure and Environment, 
the Province of Limburg and two local municipalities (A2 Maastricht, 2003; 2012). The 
Ministry was primarily concerned with the position of the A2 passage in the wider 
national and international transportation networks. The provincial government sought to 
address regional transport problems, and the municipalities were mainly interested in 
urban liveability issues and local transport issues.  

While this fragmentation had proved problematic in the past, the project manager 
explains the inducement for stakeholders to join the coalition by saying that ‘all 
governmental levels were tempted to participate, on the basis of the plan [to integrate the goals of 
the various stakeholders], with a substantially higher quality and lower price compared to isolated 
alternatives’. He goes on to highlight the coalition’s consciousness of the need to pay 
attention to the fragmented nature of the public stakeholders: ‘Our high levels of interaction 
will be maintained until the real estate realization to ensure that the envisioned overall quality of 
the developments is met’.  
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The interviewed project manager also explains how the coordination of fragmented 
interests has taken place among the public stakeholders. The key to the development of a 
plan that sufficiently addresses the interrelatedness of land uses was that ‘every actor has 
been able and capable to promote its own interests, while aiming to avoid obstructing other interests 
where possible’. Since ‘the organisation of the infrastructure planning agency is not equipped to 
deal with multiple interests’, the coordination had become the task of a collective project 
team. In this team, experts from the various stakeholders work together on a daily basis. 
The interviewed project manager stresses the importance of this direct form of 
cooperation: ‘We all had to make sure that the eventual plan suited the ideas and responsibilities 
of our organisations. By being a collective team, we learned a lot about each other’s interests. […] 
All stakeholders worked from their own particular frames of reference and we needed to learn about 
our own and other’s priorities. […] We had our discussions and conflicts, but these were kept 
behind the closed doors of our project office’. The stakeholders’ financial contributions to the 
project differ widely: from almost € 500 million (infrastructure planning agency) to € 1 
million (one of the local municipalities) (A2 Maastricht, 2006). Nevertheless, the 
participating stakeholders had agreed to have equal say in the project’s decision-making.  

The involvement of private stakeholders appears to have been an important factor in the 
maintenance of an intense level of interaction and cooperation among public stakeholders. 
After the early explorative studies, planning and procurement procedures were 
innovatively combined (Lenferink et al., 2012; Verhees, 2013). Private consortia were 
invited to participate in a so-called competitive dialogue and to draw up proposals. The 
combination of infrastructure and real estate development appeared to be an attractive 
combination for market parties. During the project study phase, three consortia presented 
integrated project plans for the infrastructure problems and urban surroundings. 
Ultimately, the right to carry out the proposed design was awarded to a winning 
consortium, selected by a jury (Lenferink et al., 2013). Solutions for the infrastructure 
issues (i.e. the construction of a tunnel) and attention to urban qualities were both 
important selection criteria in the procurement process. Due to this approach, private 
consortia were obliged to propagate and maintain the project’s externally integrated co-
production ambitions, throughout the subsequent detailed project design as well as 
during realisation. The interviewed project manager explains the advantages of the 
involvement of private stakeholders: ‘The market parties have shown the capacity to integrate 
knowledge on infrastructure and urban development. […] We [the national infrastructure 
planning agency] have an infrastructural focus, and therefore cannot do that. Infrastructure is 
leading in our planning decision-making. We have very few people with experience in urban and 
landscape design, and their ideas are often seen as unimportant. Infrastructures are leading in our 
planning and decision-making structures’. 

Implementation: maintaining the integrated focus  
Construction works for the realization of the project started in 2012. This means that the 
integrated planning approach had taken more than 10 years. Nevertheless, the project 
manager regards the approach that was carried out as successful: ‘We are getting the 
project done within the set budget and we get much more than initially anticipated. […] 
The long planning period was mainly due to the dialogue with market parties. If we had 
not done that, we [the infrastructure planning agency] would have come up with an awful 
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proposal and we would have failed once more. Our proposal would have raised so much 
opposition by other stakeholders that the costs of obligatory additional measures would 
have become unrealistically high’. 

Initially, exploration of potential synergies between infrastructure and other urban land 
uses appeared to be the main drive behind finding a viable solution to this persistent issue. 
But external interrelatedness remained an important feature throughout the later, more 
detailed project study stage as well. An important reason seems to be that these 
infrastructure and other land use functions are physically adjacent, and, therefore, were 
competing for space within the Maastricht urban area (A2 Maastricht, 2012).  

3.5 Discussion of findings 

The case studies give insight into the development over time of integrated approaches in 
infrastructure planning. Both initiatives eventually turned to integration, when earlier, 
sectoral approached planning proposals had repeatedly failed to yield concrete results. 
The cases illustrate the differences between strategically inspired integration at the 
regional scale (Eindhoven) and operationally inspired integration at the local scale 
(Maastricht). Figure 3.5 shows the paths that the integrated planning processes went 
through with regard to solution spaces and coalition types. 

 
Figure 3.5. The development of the Eindhoven (left) and Maastricht (right) cases over time (E = 
Eindhoven, M = Maastricht and 0 = initial sectoral approach; str = integration in strategic domain; 
op = integration in operational domain, see also appendix 5) 

3.5.1 Turn to integration 
After initial fruitless attempts, coalitions for co-production of plans and designs were 
eventually formed within both cases (see figure 3.5). These processes were characterised 
by learning as well as negotiations between actors (Woltjer, 2000). Close observation of 
the case descriptions reveal different accents regarding the formation of these coalitions. 

The improvement of general socioeconomic conditions in the region was the underlying 
motivation for a strategically motivated integrated planning approach in the Eindhoven 
region (TK, 2007; North Brabant, 2011). To give substance to these ambitions, the involved 
actors engaged in a process of joint fact-finding, in which concerns were shared to 
combine national, regional and local interests. As such, the integrated process in the 
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Eindhoven programme was initially characterized by learning between actors. The 
primary purpose of learning was to arrive at new knowledge about the essence of the 
problems in an area and to, consequently, identify potential synergies between road 
infrastructures and regional and local interests (see also Woltjer, 2000). Although learning 
was a prominent characteristic of the Eindhoven process, consensus-seeking also involved 
negotiations. Participants strongly defended their own interests in the discussions about 
the development of a strategic agenda, and concessions were made as trade-offs with 
other interests.  

The operational case (A2 Maastricht project) was more straightforward from the start of 
integrated planning. The agreement between national, regional and local stakeholders 
clearly stipulated the construction of a tunnel and redevelopment of the directly 
surrounding urban areas (A2 Maastricht, 2003). The subsequent integrated planning 
process was, first of all, concerned with finding ways to achieve these operational aims. 
This involved discussions between stakeholders in order to find common ground as a 
basis for cooperating with a core interest (i.e. road infrastructure). This process was 
characterized by negotiations between the stakeholders. In these negotiations, the 
intended tunnel and adjacent land use developments (i.e. housing, recreational facilities) 
were specified, eventually arriving at what Woltjer (2000) calls a ‘win-win result’. As the 
interviews reveal, learning about mutual interests was a major feature of this project. 

3.5.2 Follow up of integration 

Operationalization of an integrated vision 
In both cases, the expansion of solution spaces, co-produced by a coalition of actors, 
proved initially effective in overcoming a deadlock situation. In the case of the Maastricht 
project, the necessary project budgets have been raised and remain undisputed, 
procedures have been completed and construction works have begun. However, parts of 
the Eindhoven plan have ended in a deadlock once more. During the detailed project 
study in the Eindhoven case, a change in dealing with interrelatedness and fragmentation 
can be observed (figure 3.5). The difference with the earlier explorative planning stage is 
particularly apparent from the operationalization of the programme in its eastern zone. 
These detailed project studies can be characterized as a conventional infrastructure 
planning process. During this stage the interaction in the planning coalition degraded 
from co-production to coordinated action. Instead of attempting to further exploit 
potential synergies between the proposed road infrastructure interventions and directly 
surrounding land uses, the efforts focused on mitigating negative environmental effects 
of the infrastructure. It was assumed that the basis of a strategically motivated integrated 
vision for the Eindhoven region was sufficient to legitimize the works for completing the 
ring road. However, during this stage the interrelatedness of land uses concerned local 
issues, i.e. issues in the direct spatial adjacency of road infrastructure interventions. 
Examples were surrounding spatial functions such as nature, recreation and culture-
historical elements (see e.g. VK, 2014). As a result, the programme encountered fierce 
implementation problems. Problems were characterized by a lack of public support, and 
a renewed debate over the programme’s purpose and the assigned funds. These caused 
considerable delays and, eventually, cancellation of the ring road project.  
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Success factors 
In contrast, the A2 Maastricht project has been able to hold on to its initial sense of urgency 
for dealing with interrelatedness. After its turn to integration, the project has maintained 
a high level of functional and organizational integration from the early project stages 
through to realization (figure 3.5). This shows that formal procedures and maintaining a 
manageable span of control are not necessarily problematic for maintaining an integrated 
focus. Rather, it was the involvement of market parties and the integrated contracting 
which secured that an integrated focus was maintained in this case. The integrated 
business case, procurement efforts and the resulting integrated contract with private 
developers (including infrastructure construction as well as land use redevelopment) 
enforced on-going interaction between public stakeholders. Another success factor was 
the enduring solid public support for the Maastricht project. This public support, 
established through an extensive public participation strategy, has made it politically easy 
for public actors to remain involved. The Eindhoven Ring Road lacked such a strategy. In 
that case, negative public opinion about the infrastructure emerged, making it difficult for 
public actors to participate in a legitimate and co-productive manner.  

A multilevel view on integration is needed 
Compared to the Eindhoven case, the change between strategically and operationally 
motivated planning is much less clear in the Maastricht case (figure 3.5). After a quick 
explorative study on the feasibility of the intended integrated solution, integration 
remained in the operational domain for the rest of the process. Since the experienced 
interrelatedness mainly concerned direct and physical relations between the 
infrastructure and other land uses that surround the road, this operational approach has 
proven to be effective throughout the process.  

Because of this focus on the operational domain, however, more strategic and indirect 
functional relations with other developments or ambitions elsewhere in the wider region 
have not been taken into account. For example, the potential future development of the 
Maastricht station area, office locations and industrial locations were not considered. 
Also, the potential for multi-modal synergies has not been exploited, as other 
transportation modes remained outside the project’s scope. Once finished, the project is 
expected to deliver substantive liveability improvements for the area directly 
surrounding the tunnel. However, the role of this tunnel development within the regional 
daily urban system remains unclear, due to the lack of a strategic vision. As the tunnel 
reaches completion, discussions are beginning to arise as to how to redevelop the area 
directly around the tunnel (housing and office development; A2 Maastricht, 2015), as well 
as how to link this area to the wider urban region (e.g. creating stronger links to the 
railway station and the city centre; Maastricht, 2008).  

A viable long-term agenda would require a strategic vision, similar to the one developed 
in the Eindhoven case. Such a vision should describe the more strategic aspects of this 
operationally driven project, i.e. the tunnel’s relations with other transport modalities, 
transport hubs and spatial development priorities within the Maastricht region.  
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This discussion illustrates that a viable integration is not either strategically or 
operationally motivated. Rather, addressing the interrelatedness of infrastructure and 
other land uses involves attention to integration at the strategic as well as the operational 
level of infrastructure planning. 

3.6 Concluding remarks 

This study has portrayed integration at the infrastructure-land use interface as a dual 
effort of acknowledging functional interrelatedness by means of the establishment of 
multi-actor coalitions. It has linked the motivations for turning to an integrated approach 
in road infrastructure development and the implementation of integrated planning to the 
various stages of the planning process. 

The study illustrates that integrated planning approaches help to facilitate dealing with 
functional interrelatedness and stakeholder fragmentation. However, this may happen in 
different ways throughout the different stages of the planning process. This chapter shows 
that two types are distinguishable: (1) integrated developments inspired by strategic 
considerations, and (2) integration for operational purposes.  

The primary concern of strategic integration processes is to strengthen the socioeconomic 
perspectives of a region (daily urban system) for the longer term. Both the network view 
of internal integration, as well as external integration’s search for synergies with land uses 
in other policy silos are relevant for such efforts. At the operational level, the efforts of 
integration are more concerned with addressing implementation problems that can be 
linked to project support issues in the short term. Such efforts focus on the relations 
between different land uses (external relations) that are physically adjacent, and which 
are therefore competing for space. 

The cases highlight that an elevated extent of interaction among involved actors is 
required in order to successfully deal with interrelatedness and fragmentation: co-
production, which focuses on exploiting system complementarities, rather than on 
sectoral optimization. This focus is lacking in more straightforward coalitions, such as 
coordinated action (table 3.3). Coordinated action is therefore less equipped to address 
these challenges. Our case studies show two characteristics of the co-production of 
visions, plans and designs: learning and negotiations. In addition to our conceptualization 
of coalition types, the case studies show that the character of consensus-seeking is 
different for strategic and operational integration. Within strategic integration, the 
emphasis of co-production is primarily on learning about mutual interests and the 
interrelatedness of interests. Within integration for operational reasons, co-production 
places more emphasis on negotiations about a specific area’s physical urban or landscape 
design. 

The case studies have shown that the nature of interrelatedness may change as planning 
processes proceed. In the Eindhoven case, a clear development from strategic to 
operational interrelatedness of land use functions can be observed, as the programme 
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proceeded from the creation of a long-term agenda to the implementation of sub-projects. 
During this process, the overall regional joint objectives faded into the background and 
the interaction between the involved public actors weakened. In Maastricht, the emphasis 
of integration has long been on addressing operational issues. As the tunnel construction 
is reaching completion, the project lacks a strategically inspired integrated strategic vision 
at the city-regional level, which would have provided meaningful guidance for the 
project’s next steps. Our case study illustrates that effective application of integrated 
planning strategies should therefore not be static, but dynamic. Integration is a multilevel 
effort. Strategic regional visioning must be followed up by attention to the operational 
level, concerned with the implementation of plans at the local scale. Equally, the 
formulation of an integrated local design needs to be accompanied by, at least, an 
exploration of how this local design is strategically embedded within the larger region.  

Finally, we conclude that dynamic integrated planning is not necessarily hampered by 
sectoral planning formalities (as was claimed by interviewees in the Eindhoven case). 
Rather, an integrated approach needs to be secured by appropriate institutional 
mechanisms. Two examples of such mechanisms can be found in the A2 Maastricht case. 
Firstly, the involvement of private developers and their enforced on-going interaction 
between public stakeholders. Secondly, the enduring solid public support for the 
Maastricht project which has made it politically easy for public actors to remain involved. 
A third mechanism that has come forward from both cases, is the need to develop an 
understanding for each other’s referential frames, either through discussions (Eindhoven, 
development of the regional vision) or by setting up joint project teams (Maastricht). 
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4 Coping with interrelatedness and fragmentation 
at the infrastructure-land use interface:  

The potential merits of a design approach 

 

 

Highways are part of two separate spatial systems. At the scale of the highway network, 
highways are corridors designed for connecting distant places, travelling long distances, 
high speeds and large traffic volumes. At the local scale, highways are one land use 
element among the many other land uses of the landscape that surrounds them. In the 
Netherlands, it can be difficult to observe the inherent difference between these 
perspectives. These differences are often concealed by the flat Dutch landscape and high 
density of towns and cities. In other situations, the contrasts between scales are more 
obvious. This picture shows the viaducts where the Austrian highway A2 crosses the 
valley of the Lavant River, near the town of Wolfsberg. Highway A2 connects Vienna to 
Italy and is Austria’s longest highway. The picture illustrates the inherent differences 
between the scales: the viaduct as part of a monofunctional international transport 
corridor; the valley below as a comprehensive whole of local roads (and a railroad track 
behind the trees), housing, a river, forest and agriculture (image source: author).  



Towards area-oriented approaches in infrastructure planning 

 86 

 

 

 

 

 

 

 

 

 

 

Abstract:  
Road infrastructure projects are increasingly placed in their wider land use context, because of the 
functional relationships they have with surrounding areas. These more inclusive ‘area-oriented’ 
planning processes typically involve a complex of interdependent, but institutionally fragmented 
actors. Effective operationalization of collaborative strategies therefore remains difficult. Various 
policies introduce spatial design efforts to the infrastructure planning processes as a strategy to 
deal with these issues. This chapter explores experiences in the Netherlands that have placed spatial 
design in vital positions in the process. An exploration of literature from the fields of spatial design, 
planning and geography teaches us that design approaches, in such cases, may be applied to serve 
as a communicative modus that fosters dialogue, creativity and eventually an inclusive and shared 
story about an area’s future. We interviewed designers experienced in serving that role and asked 
them whether and how such objectives are achieved. Consecutively, in order to come to practical 
lessons for exploitation of the merits indicated by the interviewees, we studied two projects that the 
interviewees considered best practices. We conclude that a combination of technical and relational 
design can effectively help a fragmented group of actors to find a shared and meaningful story and 
make integral choices on infrastructure projects, framed within a wider area’s development. 
Ensuring effective iterations between technical and relational design requires institutionalization 
of the coordinative capacities of design, but also the right mind-set among participants. This way, 
the employment of such design approaches facilitates effective operationalization of collaborative 
governance at the infrastructure-land use interface. 

This chapter has been published as: 
Heeres, N., Van Dijk, T., Arts, J. & Tillema, T. (2017), ‘Coping with functional 
interrelatedness and stakeholder fragmentation in planning at the infrastructure-land 
use interface: The potential merits of a design approach’, Journal of Transport and Land 
Use, 10(3), 1-28.  
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4.1 Introduction 

To avoid problems with timely project delivery, social cost effectiveness, stakeholder 
satisfaction and support among public and political stakeholders (Flyvbjerg et al., 2003; 
Busscher et al., 2015), western countries are increasingly concerned (or experimenting) 
with integrating regional and local land use interests in the (re)development of major road 
infrastructure networks (Bertolini, 2012). Examples of such integrated strategies are found 
worldwide. ‘Area-oriented’ approaches in the Netherlands, ‘context-sensitive’ strategies 
in the USA (Amekudzi & Meyer, 2006), the TILLUP-study by the Federation of European 
Highway Research Laboratories (Fehrl, 2013), the ‘regional packages’ in Sweden (Heeres 
et al., 2012a), the Madrid Rio-project in Spain (Madrid, 2011) and the ‘Infrastruktur in der 
Landschaft’-experiment in Germany (BBSR, 2011) are all initiatives that use major road 
infrastructure developments to proactively enhance the (urban) landscapes that surround 
the roads.  

These inclusive projects and policies can be seen as attempts to cope with pressing 
functional interrelatedness within an institutionally fragmented planning context (see e.g. 
Baccarini, 1996; Williams, 1999; Van Bueren et al., 2003). Coping with this interrelatedness 
involves an enhanced approach of embedding road infrastructure development within 
wider land use context of the area (Neuman, 2006); an approach that exceeds mitigating 
or compensating in situations of conflicting land use interests. Rather, such integrated 
development of major road infrastructures strives to enhance national or regional 
economic vitality in combination with livability at the local level (Graham & Healey, 
1999). Such strategies imply working in coalitions of actors. However, from an 
institutional perspective these actors are often strongly fragmented: not only do they have 
their roots in different planning disciplines and represent different cultures, views, 
approaches etc., or are nested in different governmental levels (national, regional or local), 
they may also have conflicting scopes of interest (sectoral or more inclusive) (see table 4.1; 
see also Herder et al., 2008; Neuman, 2012). These conflicts of interests between the silos 
of line infrastructure planning and spatial planning – and planning’s conventional 
reactive intention to avoid or mitigate them – hamper fruitful cooperation in planning at 
the interface of major transport infrastructures and other land uses.  

To proactively accommodate such myriads of actors, interests, scales and decisions, a 
reflexive, deliberative approach is regularly advocated and applied in many sectors of 
spatial planning (Forester, 1999). Such planning approaches can be partly satisfied with a 
collaborative governance style (Innes & Booher, 2014; Emerson et al., 2012). Collaborative 
governance approaches emerged to address decision-making issues among mutually 
dependent, but operationally autonomous actors within such fragmented stakeholder 
contexts, which could not be solved by conventional hierarchical approaches (Sørensen & 
Torfing, 2009; Van Bueren et al., 2003). For that purpose, collaborative governance crosses 
the “boundaries of public agencies, levels of government, and/or the public, private and 
civic spheres” (Emerson et al., 2012, p.2; see also Torfing, 2005). 
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Table 4.1. Fragmentation of planning cultures: differences between infrastructure and 
land use planning  
Classic infrastructure perspective (sectoral) Inclusive land use perspective 

Limited to directly affected site only Involves indirectly affected site also 
Technical, sectoral Multifaceted, integral 
Difficulties, risk assessment, resistance,  
need for mitigation, compensation  

Possibilities, synergy, spin off 

Defensive, win-loose, conflict avoiding Offensive, win-win 
Institutionalised Dynamic institutional landscape of 

stakeholders and coalitions 
Positivist ontology: calculations, facts Social-constructivist ontology:  

opinions, values, dialogue 
Dominated by specialists Dominated by generalists 
Procedural, linear Network, organic, non-linear 
 
However, a collaborative style does not suffice to successfully cope with the tensions 
between interrelatedness and fragmentation. Collaboration tends to centre around 
negotiation, agreement, consensus – which can easily have a conservative stance and 
result in solutions that are generally acceptable, but fail to exploit the complementarities 
between land uses in a synergetic way. It may also create conflicts and deadlocks and 
result in the above-mentioned problems with time, costs and quality (Sørensen & Torfing, 
2009).  

Spatial design is positioned here as a potential means to facilitate an innovative and 
integrative approach in which not only the constructed realities of the relevant actors are 
important. Rather it concentrates on the joint exploration of the potentialities of a location 
and on combining interests in innovative and meaningful ways. It is a learning process 
that challenges instead of confirms the constructed realities of actors (Lawson, 2006; Luck, 
2012; Dorst & Cross, 2001). This role of spatial design has been much described in 
academic literature (see e.g. Madanipour, 2006). Spatial design can, for example, be 
understood as ‘an argumentative and learning process [that] is very appropriate in 
situations that require perspectives that go beyond compromise’, such as planning at the 
complicated infrastructure-land use interface (De Jonge, 2009; see also Throgmorton, 2003; 
Van Dijk, 2011).  

For this purpose, also in road infrastructure planning spatial design is now increasingly 
applied, throughout the world, to handle the above-described tension of functional 
interrelatedness and institutional fragmentation. Examples are the role of designers in the 
before mentioned Madrid Rio-project, the involvement of designers in rebuilding flood 
defences after hurricane Sandy, in the US, and the cooperation between designers and 
planners in the expansion of Beijing’s train system. In other infrastructure fields similar 
trends can be discerned. In the USA, for example, following hurricane Sandy so-called 
‘rebuild by design’-competitions are instigated. These competitions focus on integrating 
flood protection infrastructures with regional spatial development solutions 
(Rosenzweig & Solecki, 2014). The results of a similar combination of flood protection and 



Chapter 4 – The potential merits of a design approach 

 
 89 

urban or landscape development can be seen Hamburg’s Hafencity (Germany, 
Restemeyer et al., 2015) and in the Dutch Room for the Rivers-programme (Klijn et al., 
2013).  

The infrastructure planning sector’s increasing interest in spatial design can, for example, 
be recognized in the Netherlands. The Dutch government has adopted policy statements 
on spatial design to formally emphasize the relation between infrastructure and spatial 
design (BZK et al., 2008, I&M 2012). Examples of policy implementation are the 
establishment of the ‘Route design’ programme (Van Zelm van Eldik, 2008) and the 
introduction of design guidelines that link design to all steps in programming, budgeting 
and planning of major road infrastructure projects (RWS, 2011; RWS, 2012a). Also, the role 
of designers is increasingly institutionalized in the Netherlands with the appointment of 
designers as ‘national advisors for infrastructure and land use’ (as well as for landscape 
and for water-related issues), the involvement of chief local architects in infrastructure 
development and the introduction of independent ‘quality teams’ (in December 2013, a 
study identified 145 quality teams in the Netherlands: Van Assen & Van Campen, 2013; 
see also Klijn et al., 2013).  

Many of these recent initiatives are based on the expectation that spatial design will 
facilitate constructive interaction among interdependent, but fragmented actors. Despite 
the more general attention to the interactive and innovation-sparking capacities of 
collaboratively designing spatial solutions, academic literature gives little evidence of the 
merits and application of design approaches for the challenges of planning at the strongly 
fragmented infrastructure-land use interface.  

We studied the perceived merits of spatial design in planning at the specific interface of 
major transport infrastructure works and other land uses. We asked two main questions: 
(1) what are the merits of a design approach in projects of integrated planning at the 
infrastructure-land use interface, and (2) how may these merits be exploited in practice?  

This chapter presents interview outcomes and case studies on design approaches that pay 
attention to the interrelatedness of infrastructure and other land uses. First, we first 
explore theoretical views on the potential role of spatial design in complex planning 
situations and its purpose within the collaborative governance and planning realm 
(section 4.2). We combine concepts from spatial design and geography to create a 
comprehensive conceptual perspective on the processes and content of design. Our 
empirical research (approach further outlined in section 4.3) consists of a round of 
interviews with 14 Dutch experts in design at the infrastructure-land use interface (section 
4.4). We complement the information from the interviews with two best practices from 
the Netherlands (section 4.5). These cases serve to illustrate in what way spatial design 
potentially influences planning at the interface of infrastructure (road and water) and 
other land uses. The explored cases are the eastern ring road of the city of Utrecht, from 
the Dutch national programme on infrastructure and land use (MIRT), and the 
construction of a bypass in the river Waal at Nijmegen, as part of the Room for the River-
programme (RvdR). In both cases, there has been much interest in spatial design as a way 
of dealing with conflict between fragmented actors. The Dutch water sector, and 
especially the RvdR-programme, provides an interesting learning opportunity. In the 
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RvdR-programme, the interest in spatial design is reflected in specifically developed 
procedures and institutions, whereas road infrastructure planning is still searching for 
accommodation of design approaches (RWS, 2011; RWS, 2012a). The findings from the 
interviews and case studies are discussed in section 4.6. Finally, we conclude this study 
by outlining theoretical and practical implications and suggesting directions for 
additional research (section 4.7). 

4.2 Towards a conceptual view on design in infrastructure planning  

4.2.1 Merits of design in planning 
The concept of ‘design’ has a very specific meaning in the context of planning, which we 
shall explain in this section. Two typical understandings of spatial design can be 
distinguished. From an architectural perspective, spatial design is often understood as a 
product, with a strong focus on the content of plans and designs. This contrasts with views 
that consider spatial design from a planning perspective, which rather sees it as a way to 
manage a wider creative process of arriving at decisions and action (Madanipour, 2006). 
In practice, where planning and designing are often part of the same trajectories, these 
views are closely related to each other. 

We argue to make the complementarity of design as a product and design as a process 
explicit in what has been called 'Design Thinking' (De Lille et al., 2013) a 'designerly 
approach' (Luck, 2012) or a 'planning-as-design' perspective (Van Assche et al., 2012). 
Some call it 'mundane designing' in order to distinguish it from the highbrow design 
(Luck, 2012; McDonnell, 2009). It is a cluster of paradigms (Stumpf & McDonnell, 2002; 
Dorst, 1997), that have in common that they are ways of treating each problem-solving 
process as a mind-set or as a process of inventing alternatives (Boland & Collopy, 2004). 
Other similarities are that they empathise with multiple kinds of people using and owning 
the site by visually imagining problems and preliminary solutions where words alone 
would not convince (Battarbee & Koskine, 2005; Utterback et al., 2006; Evans, 2011). 
Designers employ their skills in a continuous creative dialogue (Gloppen, 2009). Seen in 
this way, a design approach helps prevent communication in planning being reduced to 
abstract policy talk and avoids polarization as conflicting discourses become self-
referential and stakeholders can no longer make sense of what others are trying to say, or 
why.  

Design (as a process) is inevitably a part of planning processes. Alternatives (the designed 
options) from which to choose before each decision have to be generated. We take the 
position that the range of alternatives is never self-evident. Participants in a planning 
process need to actively explore the ‘solution space’ (Rittel & Webber, 1973; Forester, 
1989). Conventional models of design suggested that design problems are fixed. Therefore 
the search for potential solutions is defined by a general set of design requirements. 
Currently, underpinning much of the research on design thinking, is a co-evolutionary 
model of design (Dorst & Cross, 2001). This multidimensional thinking and exploration is 
perhaps among the most significant contribution to knowledge to arise from design 
studies (Wiltsching et al., 2013). Dorst and Cross (2001) showed that creative design 
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concepts are developed through an iterative process, in which design problems and 
potential solutions co-evolve. When perceived this way, design involves exploring two 
conceptual spaces: a problem space and a solution space, with developments in each space 
informing the other. This co-evolution of problems and solutions has been observed in 
design meetings (Wiltsching et al., 2013). It appears that participants indeed go through a 
learning process.  

Designing is thus about conceiving and discussing imaginary futures. An important 
question is how the act of designing is done in practice: how elaborate or narrow, how 
interactive or isolated. The next sections elaborate more on these issues, from an 
infrastructure planning perspective. Although in the day-to-day practice of planning, 
content and process are, in fact, deeply intertwined concepts, for purposes of clarity in 
analysis and discussion, we treat these concepts separately.  

4.2.2 Content of design: acknowledging interrelatedness 
Turning these merits to good use in planning at the infrastructure-land use interface 
requires a profound understanding of the specific nature of planning at this interface, 
especially in relation to its contents and interactive processes. Concerning the content of 
design, Throgmorton (2003; see also Eckstein, Throgmorton, 2003) and Healey (2007) 
argue that, in essence, spatial designs are narratives that seek to influence the ‘flow of 
future action’. The capacity to cope with functional interrelatedness strongly depends on 
the ideas about the relation between spatial functions that underlie these narratives. These 
ideas are constructed by perceptions of what space, place and scale essentially are. 

Regarding these perceptions, the academic debate on structuralist and post-structuralist 
ideas about geography proposes two relevant understandings of space (figure 4.1). Within 
a conventional “territorial” understanding of space, spatial scales are considered 
‘relatively stable, nested geographical arenas’ (Brenner, 1998). Places subsequently derive 
their identity from their position within these cascaded spatial containers (Brenner, 2003; 
Bulkeley, 2005). However, in the rise of post-structuralist thinking, geographers have 
arrived at the conclusion that places derive their identity not merely form their nested 
position in geographical scales, but rather from ‘engagements’ with other places 
(Murdoch, 2006). Following this argumentation, spaces and places do not have singular 
identities but can have multiple identities, derived from their relations with other places 
(Amin, 2004; Bulkeley, 2005). Within such a “relational” perspective, spatial elements, 
such as places or areas, become articulated nodes in webs of relations, connecting various 
spatial scales (Graham & Healey, 1999; Allen et al., 2002). Places thus derive their identity 
from the various networks – including infrastructures for communication and 
transportation, but also e.g. social, ecological and economic networks with local, regional 
or national widths – that overlap in a place (Castells, 2000). 

 
Figure 4.1. A functional-spatial spectrum of design: territorially vs. relationally driven design 

Design contents

Territorial Interrelatedness
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Conventional infrastructure planning struggles with such views. The jurisdictions of 
planning authorities and their plans often mismatch the scopes and scales of the issues of 
day-to-day practice (Bertolini, 2012). A striking example is the development of national 
road transport networks that are, simultaneously, embedded in national, regional and 
local scales. The imposed geo-political boundaries of territorial planning jurisdictions 
compromise the ability to address the full interrelatedness of these infrastructures and 
other land uses in planning. Rather, dealing with the interrelatedness of functions that 
overlap in places requires planning that considers ‘relations and processes rather than 
objects and forms’ (Graham & Healey, 1999). Allmendinger and Haughton (2009) 
therefore argue that relationally driven planning approaches are more appropriate than 
conventional territorially inspired strategies, when the creation of synergies between 
interrelated land uses is an objective. 

4.2.3 The process of design  
Referring to the ‘persuasive properties of visioning’ (Throgmorton, 2003), Hajer et al. 
(2006), Rauws and Van Dijk (2013) and De Jonge (2009) point at another side of design in 
planning; i.e. its interactive capacity. Spatial design can help bridging the gap between 
fragmented visions by presenting a place as a coherent system of interrelated various land 
uses and by emphasizing complementarities. By drawing attention to such a perspective, 
spatial design challenges hierarchical governance attitudes that are exercised by 
fragmented public actors at the infrastructure-land use interface (Kaufman & Smith, 1999; 
Healey, 2007).  

The capacity of spatial design to strike a balance between complementary interests 
depends on the nature of the design process (Madanipour, 2006). Dobbins (2011) 
distinguishes two kinds of spatial design processes: solution-driven design and problem-
driven design (figure 4.2). Solution-driven processes are characterised by the assumption 
that problems are well-defined and stable. Subsequently, such processes focus on 
developing grand design solutions to the assumed problem. In problem-driven design, 
the problem is assumed to be much less clear and stable. Such processes rather focus on 
collaborative exploration of the problem. As a result, problem-driven design processes are 
much more open and explorative in nature. This focus on ‘designing as making sense 
together’ seems to better fit the challenges raised by the institutional fragmentation at the 
infrastructure-land use interface (Forester, 1989). 

A similar ambiguity can be recognized in the positions taken by designers who have 
central positions in spatial design processes. In a first possible role, designers are seen as 
omniscient experts that are hired for drafting grand designs, while in a second possible 
role, the designer maintains a central position but focuses on facilitating the interactions 
among participating stakeholders (Vos, 2014). The second role in particular seems 
relevant for facilitating deliberation in fragmented contexts (De Jonge & Van der Windt, 
2007; Roggema, 2014). Innes (1992) indicates that a lack of professional facilitation may 
prevent ‘the participants from working constructively on their differences’. Therefore, this 
role comprises setting ideal conditions by framing problems, analysing, warning 
participants, calling attention to issues, preventing participants from manipulating the 
process etc. (Innes, 1996). Nevertheless, designers’ expert knowledge, as meant in the first 
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role, remains relevant. Designers can facilitate interactive processes by their creative 
capability to articulate, combine and visualize potential solutions that are brought to the 
table. 

 
Figure 4.2. Two extremes concerning design processes: between solutionism and collaborative 
exploration 

4.2.4 Synthesis 
Section 4.2.1 illustrated the potential of a design approach in land use planning. On the 
basis of this literature study, it may be expected that the involvement of design 
approaches has merit for planning at this interrelated, but strongly fragmented interface. 
Sections 4.2.2 and 4.2.3 explored two perspectives of spatial design (its content and its 
processes). This exploration of academic literature leads to four (extreme) examples of 
how approach could be set up (figure 4.3).  

 
Figure 4.3. A conceptual model visualizing four (extreme) design strategies for the planning of 
major infrastructure works 

From these possible design approaches, ‘technical design’ reflects the conventional 
approach to infrastructure planning. Such approaches typically have a more inward 
orientation towards optimizing territorial solutions. ‘Comprehensive design’ recognizes 
the need for taking into account interrelatedness of land uses is recognized. Nevertheless, 
the design process remains unchanged and the interactive capacities of a design process 
remain unused, for example because the designing is done by a single dominant, 
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omniscient designer. ‘Negotiated design’ sees designing as a way to operationalize a more 
collaborative approach to find acceptable planning solutions. It emphasizes the interactive 
capacities of a design process. Yet it neglects to proactively include other land uses within 
the infrastructure-land use system into the design process. This leads to a process with a 
lot of negotiation, but with very few possibilities to actually meet the needs of other land 
use interests. The ‘relational’ design approach combines both perspectives. It involves a 
focus on the interrelatedness of space, and is characterised by collaborative exploration of 
problems and potential solutions. This combination provides relational design 
approaches with the capacity to deal with interrelatedness and fragmentation 
simultaneously. It makes the relational approach a promising alternative to technical 
approaches in the pursuit of viable plans at the infrastructure-land use interface and also 
for overcoming the identified issue with collaborative governance forms. 

4.3 Research approach 

In the empirical part of this chapter, we seek to gain more insight in the practical merits 
of the growing number of design approaches (see section 4.1) in dealing with the tensions 
of interrelatedness and fragmentation in major infrastructure development. To provide 
directions for planning of major line infrastructures, we explore how such merits could be 
exploited in such situations. Design approaches are defined as the deliberate involvement 
of spatial designers (e.g. an urban designer or a (landscape) architect) in a central position 
in a project, for the purpose of steering the project’s content and interactive processes.  

4.3.1 Geographical limitation 
We focused our study on design approaches within the Dutch infrastructure planning 
sector. The Netherlands makes an interesting example. Due to a very dense land use 
pattern, interrelatedness between road infrastructure and other land uses in the 
Netherlands is high. At the same time, Dutch infrastructure development is organized in 
a strong, separate planning sector with a strong focus on the national level (Heeres et al., 
2012b; Hartman et al., 2012). In order to deal with this complex situation, a transformation 
is taking place in the Netherlands from conventional trade-offs - with a focus on 
mitigation and compensation - to more integrated trade-offs focusing on the creation of 
synergies between land uses (Peek & Louw, 2008). As part of this transformation, 
planning for major infrastructure works in the Netherlands has begun to pay attention to 
design approaches as a means to facilitate interaction between actors. Various evaluation 
reports point at these efforts’ positive contributions and encourage the further 
deployment of spatial design as a planning tool (De Jonge & Van der Windt, 2007; VROM, 
2007; CRA, 2011; Hulsker et al., 2011).  

4.3.2 Expert interviews 
For information about the practical merit of design at the specific infrastructure-land use 
interface, we interviewed design experts as a first step in our fieldwork. The experts were 
selected based on their project experience and prominent advisory roles in spatial design 
at the infrastructure-land use interface. First, several designers were approached based on 
references found in key policy documents. In turn, these design experts were asked to 
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recommend other experienced designers. In the end, we interviewed 14 design 
professionals who have all been active in projects integrating major road infrastructure 
issues and land uses with a regional or local character in the Netherlands (see table 4.2). 
All experts have professional experience with spatial design (both design processes and 
the design concepts) as an explicit means to deal with tensions from interrelatedness and 
fragmentation. 

In interviews, we explored what they experience to be the merits of a design approach in 
infrastructure projects. We applied an open interview format. Each interviewee was 
prompted by the questions “Why were you appointed as the designer in process X?” and 
later: “How did the process evolve?” To be able to differentiate between content and 
process of design, the experts were asked to reflect on the relationship between 
infrastructure and other land uses in these projects. Additionally, we asked for their ideas 
about the role of designers in planning processes. We refrained from biased questions 
such as “Did you succeed?” and “What did you achieve?” To be able to categorize the 
expert statements and to point out essential factors, the interviews were transcribed and 
labelled. Section 4.4 presents the merits of design approaches we found for design 
contents and design processes. 

4.3.3 Case studies 
Although based on rich experiences, the potential merits brought forward by the design 
experts need to become more telling if they are to be of interest to planning practice. First 
of all, this asks for an insight into the effects of applied design approaches. Secondly, it 
requires the identification of concrete lessons about the application of design approaches 
within infrastructure planning’s challenging contemporary context. Therefore, section 4.5 
explores two cases involving design approaches at the infrastructure-land use interface 
that were mentioned by several interviewees as particularly successful projects in terms 
of identified merits. We explored and highlighted the problems that were experienced, 
the design approach and the subsequent nature of the process and the merits of design. 
We conclude the case description by reflecting on the influence of the design approach on 
concrete parameters such as project progress, budget, stakeholder satisfaction and public 
support. These parameters are much used in the infrastructure planning sector to refer to 
a development’s success. It is these issues where the contemporary issues of the 
infrastructure planning sector with interrelatedness and fragmentation become tangible. 

Two case studies were carried out: a water infrastructure case from the Room for the 
River-programme (Nijmegen) and a motorway infrastructure project (the Utrecht Ring 
Road). Both projects encompassed a complex of interrelated challenges at the 
infrastructure-land use interface and explicitly integrated design approaches in order to 
overcome these cumbersome issues. Moreover, both projects involved designers in their 
processes at moments when planning was especially cumbersome due to conflict between 
institutionally fragmented actors.  

Although in both projects the responsibility for the infrastructural works is with the 
executive agency of the national Ministry of Transport and Environment (Rijkswaterstaat: 
RWS), the cases show some notable differences. The first case is part of the Room for the 
River-programme (RvdR), that has attracted worldwide attention as an effective planning 
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approach to contemporary problems with water safety in highly urbanized delta 
environments (RvdR, 2012). Its approach has been acknowledged as robust and successful 
(OECD, 2014) and it has been well evaluated (Hulsker et al., 2011; Van Twist et al., 2011). 
The RvdR-programme pursues two integrated objectives: (1) improvement of water safety 
and (2) local area quality. As the instrumentation of the program’s second objective, 
spatial design is strongly embedded in the program’s procedures (Klijn et al., 2013; Rijke 
et al., 201;, RvdR, 2006; RvdR, 2007; TK, 2007).  

The second case is a national motorway infrastructure project. Dutch infrastructure policy 
aims to structure road infrastructure investments by applying integrated development 
visions and integration as a strategy for the most complex planning issues (V&W, 2012). 
Spatial design is increasingly advocated as a helpful instrument to facilitate such 
integration. However, unlike the institutionalization and operationalization of attention 
to quality and design in the RvdR-programme, spatial design is not yet institutionalized 
in road infrastructure development.  

The case studies involved a study of relevant documentation and interviews with 
planners from the organizations involved in the projects. Additionally, some of the 
interviewed design experts also reflected on the explored cases (table 4.2).  

4.4 Findings from the expert interviews 

4.4.1 Process-related merits 
In general, the interviewed experts recognize the conceptualized capacities of design as 
an activity that may facilitate interactions among the fragmented actors at the 
infrastructure-land use interface. The experts brought forward several aspects on which 
processes that explicitly involve design are better equipped for this purpose compared to 
processes that do not explicitly include design. For scientific transparency the numbers in 
the text below indicate which of the interviewee(s) made a certain statement.  

First of all, design approaches at the infrastructure-land use interface are a powerful 
instrument because of its ‘permanent iterations. A proper design process must be seen as a spiral, 
in which all relevant interests are taken into account at every step’ (#2). These iterations 
alternately diverge from and converge around the problem and switch between various 
perspectives and levels of scale (#1 and #4). This generates well-informed perspectives on 
interrelations between elements of the problem and on the context of the issue that the 
interviewees considered typical for a design approach.  
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Table 4.2. Overview of interviewed design experts (in chronological order; middle 
column indicates the case the experts reflected on, if applicable: a. Nijmegen; b. 
Utrecht) 
Nr. Function  Relevant expertise 

1 Landscape architect (b) Road infrastructure and spatial quality 
2 Architect (b) Former national policy advisor for infrastructure  
3 Architect (a) Former national policy advisor for infrastructure 
4 Landscape architect  Spatial quality design and research 
5 Landscape architect  Coordination of quality improvement programs 
6 Spatial quality expert (a) Spatial quality coordination Room for the River-program 
7 Planning consultant  Strategic spatial planning and infrastructure design 
8 Landscape architect (a) Waterway infrastructure 
9 Landscape architect (b) Regional road infrastructure and spatial quality 
10 Land use planner (b) Regional road infrastructure and spatial quality 
11 Landscape architect  National road infrastructure and spatial quality 
12 Landscape architect  National road infrastructure and spatial quality 
13 Urban designer  Strategic spatial and infrastructure design 
14 Urban designer (a) Road infrastructure and spatial quality 
 
In the operationalization of this iterative activity, several experts we interviewed see merit 
in the combined effort of ‘calculation and depiction’ that design may stimulate (#5). This 
visual mode of communicating introduces a new sort of dialogue. It prevents the kind 
communication problems that could follow from difficulties to understand the various 
professional languages that are used around the table. ‘When interests and plans are depicted 
in a single design, participants are forced to start developing a common language’ (#1). Moreover, 
‘drawing in collaborative sessions is an invitation. It invites stakeholders to actively participate 
and start an open discussion about aims’ (#8). But proper design is not only an open-ended 
conversation about interests and aims. Infrastructure projects always contain a number of 
‘highly inflexible preconditions’ (#13); preconditions that relate to effectiveness and 
feasibility, such as the strength of a bridge, the capacity of a waterway or safety 
restrictions (also #7). Design is therefore not only about making highly aesthetic grand 
designs (#3, #10). Rather, realistic and meaningful design that meets these preconditions 
also applies the best knowledge available to critically evaluate whether effects work out 
efficiently and acceptably. ‘Working out integrative ideas needs hard, quantitative 
substantiation of ambitions and effectiveness of interventions’, claims one interviewee (#5). This 
implies that engineers also have a role in viable design approaches, in addition to the 
creative minds of designers (#1, #8). Other interviewed experts plea to also involve cost 
experts, economists and legal experts from an early stage onwards to avoid wasting time, 
energy and money on infeasible alternatives and to avoid disappointment (#1, #7, #12, 
#13).  
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Thirdly, several experts refer to creating room for learning as an important merit (#2, #4, 
#5, #8, #9). Learning is considered essential in generating a shared understanding of the 
underlying issues that are at stake and in developing a sense for the wider interests that 
are involved (#8). ‘To be able to work out viable alternatives, it is important to know what other 
stakeholders find important. […] This must be explored from early stages onwards. Otherwise 
plans will have matured too much in the separate minds of planners. […]’, an expert explains 
the importance of learning (#4). Design has this learning function, another expert 
illustrates: ‘Design is a means of communication […], it makes participants understand each 
other. Actors may seemingly understand each other in words, but loose each other in real practice. 
The moment you try to depict the reality in a design, people will understand its implications much 
sooner’. 

Summarizing, it may be said that independently from each other, the interviewed experts 
indicate that the merits of a design approach are (1) a non-linear process with repeated 
iterations that produces a robust and rich outcome and (2) that this is operationalized 
through a combined effort of calculation and depiction. This process (3) bridges divides 
and effectively connects relevant parties through learning and open and complete 
discussion on content, not blurred by lingos and formal standpoints. The use of terms 
such as iterations, combination and bridging hints at a duality in each of these merits. This 
duality points out that a relational perspective is an addition to technical design 
approaches, rather than a replacement. 

Although the experts generally have positive views of the merits that a design approach 
can have for planning of major infrastructure works, an important caution is also made. 
Several experts indicate that there must be a willingness among actors to expand the scope 
of a project and to engage in design processes (#2, #3, #13). One expert regards an ‘open 
attitude’ and the capacity to look beyond scope of one’s own interest as an important 
precondition (#13), another expert refers to the ‘ambition to look broader’ and the mind-set 
that is needed for that purpose (#3). A third experts goes a step further and pleas for a 
‘collective public initiative’ (#2) as a compelling point of departure for the design process.  

When this precondition is met, the involvement of designers is regarded worthwhile. The 
interviewees especially value the role of designers as communicative intermediaries 
between involved planners in addressing the tension between fragmented, but 
interdependent institutions and cultures (#5). First of all, designers are capable to 
recognize and point out fruitful strategic linkages between interests (#10). To do so, 
designers must be ‘multidisciplinary generalists’ (#5) who are able to observe issues from 
multiple perspectives (#2). Secondly, for that purpose, designers need to stay away from 
an overly focus on grand aesthetics and comprehensive design (#10). Rather, the strong 
creative and visual capacities of designer’s must be applied to persuade participants about 
the implications of plans and designs (#1): ‘Experiencing is key. […] With merely words on 
paper, participants will not be convinced about other interests’ (#8, also #4). This 
communication is not limited to the actors that are involved in plan development, but also 
entails communication to the general public (#13). The mediating role needs to be 
combined with the specialist spatial expertise. The mediator needs to understand the 
project site’s unused potentials and the ways the actors work and think. Designers 
embody these two roles (Van Dijk & Ubels, 2015).  
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4.4.2 Merits relating to the content of designs 
According to various interviewees, an important capacity of a design approach is to bring 
together various interrelated land uses in viable plans. ‘An essential attitude [for planning at 
the infrastructure land use interface] is to look beyond sectoral boundaries and to explore what 
relations must be established to comes to viable solutions. And that is the power of [a design 
approach]’, an interviewee states (#4). Another designer goes on (#5): ‘Designing brings 
together various interests into a meaningful new whole’. The interviewed designers bring 
forward various kinds of relations that design can help to establish in the practical search 
for opportunities for a more coherent planning approach to complementary, but 
conflicting interests.  

First, several interviewees indicate that since ‘all land use functions eventually claim a certain 
amount of space’, design at the interface of major road infrastructure and other land uses 
needs to focus on ‘finding spatial solutions in which physically adjacent land uses strengthen 
each other, or at least are not in each other’s way’ (#1, also recognized by #2, #3, #4, #5). 
Secondly, in order to make appropriate trade-offs between complementarities and 
conflicts, an interviewee stresses. ‘In designs, the aim should always be to balance strategic and 
operational aspects of planning’ (#1). On the one hand, the effects of complementarity in 
infrastructure planning are often only achieved on the longer term, via ‘discussions about 
the structure of areas’ in the strategic domain (#4). On the other hand, the operational 
domain, where practical realization of infrastructures takes place, is much more 
concerned with a trade-off between positive and negative effects and avoiding conflict in 
the short term. Thirdly, integrated road infrastructure designs inevitably cross the 
boundaries of institutionally separated areas. Interviewees claim that a design approach 
propagates a fluid interpretation of institutional scales to achieve real synergetic designs 
at the interface of road infrastructure and interrelated land uses (#2, #4, #8). 

It is important to note that sometimes the conflict between interests in a location may be 
too strong to find starting points for creating a valuable new whole (#3). In the end, when 
there are too many inflexible preconditions, the space for creating a shared new story for 
an area becomes too small. Although the described capacities of design may enlighten 
innovative combinations of interests, design cannot change the inflexible preconditions 
that actors set. These conditions may eventually become ‘deal breakers’. 

Thus, from their wide experience with integrated perspectives on infrastructure 
development, the people we interviewed distinguish three ways in which a design 
approach can add a focus on interrelatedness to a conventional territorial perspective. The 
advocated relational design approach encompasses 1) cross-functional relations, 2) cross-
domain relations and 3) cross-scalar relations. 
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4.5 Two design approaches in integrated infrastructure projects 

In order to be of practical value to the road infrastructure planning sector, the merits of a 
design approach, as identified in section 4.4, need further clarification. This section 
presents two infrastructure projects in which design has taken a prominent role. Several 
interviewees actively mentioned the selected projects as clear examples of how productive 
such approaches can be for dealing with the challenges of functional interrelatedness and 
institutional fragmentation. The two cases are examined to show how the unique 
properties of the design approaches applied are recognizable in practice (table 4.3). 
Subsequently, we shortly reflect on concrete indicators (time, budget, stakeholder 
satisfaction and public support, as mentioned in the introduction) to see how these 
approaches influenced the projects’ outcomes (table 4.4). As we have seen in the 
introduction, the struggle of infrastructure planning to deal with the tensions between 
interrelatedness and fragmentation are often reflected by these indicators. 

4.5.1 Room for the River: Nijmegen 
Nijmegen is situated on the banks of the river Waal, close to the Dutch-German border. 
The river Waal is the main branch of the Rhine in the Netherlands and one of the busiest 
waterways in Europe. To cope with increasing water volumes, the discharge of the river 
Rhine will be enlarged from 15.000m3 to 16.000m3 per second in 2015. At the same time, 
a lowering of the water level by 0.27m is aspired to. The waterway forms a bottleneck at 
the city of Nijmegen (going from 1500m between dikes up the river to 350m at Nijmegen; 
RvdR, 2015). To accommodate for increased capacities at this location, the dike is being 
relocated inland and a 200-meter wide secondary channel is being constructed.  

The initial design for the construction of the secondary channel, by the Dutch 
infrastructure planning agency, was merely driven by the water safety ambitions and 
showed little concern for other interests in the area. However, the city of Nijmegen is a 
dynamic, rapidly expanding medium sized city. Soon after a project to achieve the water 
safety ambitions was initiated, it became clear that the secondary channel was to be 
constructed in an area that had been previously designated for a large housing project. As 
these conflicting aims for the area were both initiated by the national government, ‘we 
were given a strong position to advocate a more integrated approach to the water safety ambitions. 
[…] Local and regional stakeholders soon started to explore how these interests could be effectively 
integrated’, a designer, employed by the local municipality, explains the step towards a 
more integrated approach. With local government in the lead, an integrated vision on 
water works, urban developments and recreation for the area was formulated. This 
allowed for these interests to be developed coherently and for improvement of the quality 
of the area around the river as a whole (figure 4.4). Like the RvdR-programme in general, 
this project’s approach has attracted much international attention as an innovative 
example of dealing with water safety challenges in an urban environment. 
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Figure 4.4. The integrated plan RvdR Nijmegen, including the secondary channel, locations for 
urban development (Lent) and the new island (adapted from Nijmegen Municipality) 

Design approach  
Following the initiation of an integrated approach, designers were given distinct roles in 
the project’s organisation. Two so-called ‘quality teams’ (Q-teams) were established and 
commissioned to monitor and adjust plans with regard to spatial quality. A local Q-team 
was appointed for this specific project, while a central Q-team that was appointed for the 
overall RvdR-programme (Hulsker et al., 2011; Klijn et al., 2013). Experienced architects 
and landscape designers participated in both teams. In addition to the activities of the Q-
teams, the day-to-day work on working out the integrated plan for the area was done by 
landscape architects from the local municipality.  

Merit of design for subsequent process (table 4.3) 
The multifunctional ambition initiated a broadening of the project’s scope and attention 
to the creation of viable relations between the different interests in the area. This expanded 
scope includes attention to a coherent consideration of the water infrastructure, urban 
developments such as the housing project and new opportunities for leisure and 
recreation, as well as local and regional road infrastructures in the area.  

The integrated plan firmly connects the national and local levels of scales. The initial sense 
of urgency rose from the ambition to enhance the safety of the Dutch waterway system. 
This policy interest is institutionally embedded at the national level, although in practice 
it is of course also a regional and local concern. To be able to develop an effective plan for 
the bottleneck at Nijmegen, this national interest was linked to regional and local spatial 
interests in the area, such as housing and recreation. 
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Moreover, the plan established linkages between strategic land use ambitions and 
operational implementation of these. For example, while working on the plans as a 
strategic vision on the area in relation to wider local and regional ambitions, a detailed 
study into the hydrological operation of the secondary channel also took place. Strategic 
and operational ambitions have thus been iteratively combined. Another example of this 
linkage of planning domains is the tender process. The project organisation invited 
private parties to translate the strategic ambitions into operational designs. To make sure 
the operational designs would appropriately fit the strategic ambitions, the local Q-team 
supervised this design process. To maintain the pursued level of area quality, 
interventions on the detailed design of the bridges in the area have taken place.  

The project developed and implemented a multidisciplinary vision on the area by means 
of an iterative process, in which design has been a helpful aid in discussions and in 
creating a clear and shared vision on the proposed development. ‘Visual design allowed to 
show various options and to conduct a discussion on the basis of this visualisation. In the 
beginning, these were general designs, illustrating how the situation could become. The purpose 
was to identify important issues and qualities. That is something that we defined together. After 
that, we continued along the same way with more detailed visualisations,’ the main landscape 
designer explains the role of design in jointly creating a plan for the area. The 
development of this vision has been an iterative process in which detailed visualization 
has been helpful in discussions and in creating a clear and shared view on the proposed 
development.  

To operationalize these iterations, the project organization approached the incorporation 
of improvements to the wider area as a dual effort. These efforts combined depiction of 
improvements to the overall quality of the area with the calculation hydraulic effects. For 
the latter purpose, all interventions proposed in the light of the attention to area quality 
were tested against water safety specifications. Due to modifications to the plan following 
from the attention to the local quality interventions in the area, water safety is now 
expected to improve even more than anticipated at the start of the project. 

Getting to understand each other’s language has been an important merit of the design 
approach. A designer involved explains how this learning emerged in the Nijmegen case: 
‘In the end, we were just a group of planners and stakeholders together in a room. I remember 
meetings with experts from all kinds of disciplines. Plans are then brought forward and discussed. 
That goes well, if everyone is open to learn about other interests. […] It has also been crucial to get 
to know the local residents and vice versa. Therefore we did not stay indoors, but went outside with 
the residents. To get a better idea of their interests and to make sure they understood us, we took 
them along into the area and each explained to the other what was important to us. […] For that 
purpose we also made 3D-visualisations’. 
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Finally, the designers involved added dual merit. On the one hand, the project 
organisation’s designers took a leading position and acted as intermediaries between the 
various interests in this project (water safety and location quality). On the other hand, the 
experts in the Q-teams were independent authorities who influenced planning where 
necessary. The main functions of the Q-teams were to monitor plans and process, and to 
provide ample substantial knowledge about designing at the interface of waterways and 
urban land uses. For this role, authority based on vast expertise, a strong communicative 
attitude and knowledge about design aesthetics have proven to be essential capacities.  

Project outcomes: influence of design (table 4.4) 
The project managers and designers who were interviewed see a positive influence of the 
applied design approach, not only in terms of the process, but also of the eventual plan 
content. The proposed adaptations to the secondary channel are seen as improvements to 
the quality of the area as well as to the technical functioning of the channel in terms of 
water safety. The quality team also changed the design of the bridges. The initial design 
provided for simple bridges. After intervention of the Q-team, it was recognized that these 
failed to meet the high aesthetic quality standards of the area’s overall development, and 
new bridges were designed. Concerning public support, the people interviewed believed 
the project’s design approach has been helpful in gaining and maintaining the support of 
several key residents. Moreover, the positive attitudes that were gained this way may 
have indirectly contributed to the realization of the project within the initially anticipated 
timeframe. Arguably, this is a bold achievement, given that major infrastructure works 
are prone to problems with meeting required delivery schedules.  

4.5.2 Utrecht Ring Road 
The city of Utrecht is located at the heart of the Netherlands and is one of the main cities 
of the Randstad area. The city’s ring road consists of three main motorways of the Dutch 
national infrastructure network and a northern arterial road under local and regional 
management. The ring road is considered the ‘central hub’ of the Dutch road 
infrastructure network (I&M 2013b). It suffers from capacity problems on all four sides of 
the city, affecting local and regional as well as national traffic interests (I&M 2013a). Our 
case pertains to the eastern section of the ring (motorway A27), where bypasses are 
proposed in order to separate local and regional traffic. Other interests in this area include 
national and local roads, a university campus, a university hospital, office locations, an 
increasing amount of residents and areas with cultural, historical or landscape value.  

Both the province and city of Utrecht advocated the necessity of an integrated approach 
for these topics, which together determine the quality of Utrecht’s eastern urban area. In 
order to serve not only the infrastructure network, but also the livability and 
attractiveness of the city of Utrecht, the project’s ambition is that the quality of the area 
not be worsened and, where possible, even be improved (figure 4.5, see also RWS, 2014). 
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Figure 4.5. The proposed works at the Utrecht Ring Road (adjusted from VERDER, 2010) 

Design approach  
Design and designers have played an influential role in furthering the project’s 
contradictory ambitions of transportation and livability. Adequate attention to spatial 
design was secured during the planning process through the establishment of an 
independent quality team, consisting of experienced spatial designers (Lörzing, 2013) 
who were to serve as counterpart to the infrastructure planners. As soon as ‘it was felt that 
the infrastructure planning agency lacked the capacity to realize the project’s dual ambition of 
improving the motorway network as well as the general quality of the urban area,’ this Q-team 
was officially appointed to advise the responsible politicians at decision-making 
moments, explains the project manager for the infrastructure works. Additionally, the Q-
team closely worked with the project managers and technical designers of the 
infrastructure planning agency: a ‘go-along situation,’ as coined by one of the members of 
the Q-team. Compared to Nijmegen’s situation, the Q-team in Utrecht seems to be more 
directly embedded in the planning process. 

The designers on the Q-team were positioned as independent authorities. The team, with 
vast substantial knowledge, had a prominent role in communicating ideas to decision-
makers and to the general public. In this role, the Q-team members used their creative 
capacities and a strong political-administrative sense.  
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Merit of design for the subsequent process (table 4.3)  
In early 2014, a preferred solution was selected for the southeast section of the A27 
motorway. This alternative includes raising the traffic capacities on Utrecht’s southern 
and eastern ring road, as well as enhancing livability in the area by allowing for the 
exploitation of spatial development opportunities concerning housing, office locations, 
education and health care (RWS, 2014). Two alternative solutions for the bypass system 
on A27 were drawn up (figure 4.6). One member of the Q-team unobtrusively explains 
the process and the role of experts in the team: ‘The fly-over [in the originally intended 
alternative A] would rise high above the present housing [at Lunetten interchange]. It became clear 
that this would be dramatic for the neighbourhood in terms of noise and landscape impact. The Q-
team drew attention to a different solution: an asymmetric solution that remains much closer to 
the surface - also a major budget saving. Traffic engineers initially rejected this alternative since 
they essentially prefer a symmetrical solution [for north-south and south-north directions]. 
However, little is wrong with an asymmetric solution. It is just not standard practice’. The project 
manager from the infrastructure agency clarifies how the perspectives of the 
infrastructure planners were turned around nevertheless: ‘The Q-team opened our eyes and 
helped us to overcome our organization’s dogma of symmetric solutions. In the light of this project’s 
multifunctional ambition, the asymmetric option is the better one. This solution handles traffic 
more effectively, features a slimmer design and uses less urban space, and spares us the 
construction of several large and unpleasant fly-overs. Moreover, as large fly-overs are often 
expensive, alternative B is the cheaper solution’. In the end, alternative B was selected as the 
preferred solution for the bypass system.  

 
Figure 4.6. Two configurations for the bypass system on the eastern section of the ring road (A27) 
(adjusted from RWS, 2012b) 
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During this process of developing an appropriate solution for the traffic system, issues 
and potential solutions became apparent in design discussions by switching between 
strategic and operational design domains. In the design process, the focus was 
simultaneously on improving both long term and short term influences. Finally, by 
combining potential improvements in transportation and other land use functions, the 
selected alternative B stands out in connecting the national interest of transportation with 
broader interests in livability at the local scale in a more synergetic way than alternative 
A (figure 4.6). It must be noted that, despite the achieved improvements to the bypass 
design, which that lead to more positive outcomes for the surrounding area, the concern 
of residents close to the ring road has not been taken away. Residents remain concerned 
about the effects of the increased traffic capacities, such as increasing noise and air 
pollution or the redistribution of these problems between locations in Utrecht. 

In the planning process for the Utrecht Ring Road, designing modifications to the existing 
infrastructure became a dynamic process of stepwise iterations. The iteration combined 
general visions on local area quality and the detailed technical performance of the 
infrastructure network. In this process, the selection of the traffic system was recognized 
as an important precondition for opportunities with regard to local area quality. To 
understand the influence of the motorway infrastructure on the local environment, 
planning issues were explored in design sessions where the problems were explored from 
various perspectives (i.e. narrow and broad, general and detailed). To operationalize the 
broad ambitions in concrete designs, planners subsequently engaged in a combined 
process of calculation and depiction. Various alternative design proposals were prepared 
to solve the transport problems in the area. These efforts included estimating traffic-
related effects of these proposals, as well as their effects on local spatial development 
ambitions. In this process, it proved hard to obtain a realistic and useful view on all design 
parameters. Especially, useable noise data proved to be only available at a very late stage.  

Despite this positive picture, effective involvement of the designers in the Q-team and 
successful interaction between the Q-team and infrastructure planners was not 
straightforward. The project manager explains that it took a dedicated session to learn 
about each other: ‘After a few sessions it was clear that the Q-team and the project organization 
did not understand each other and some irritations surfaced. For example, the Q-team was advising 
about the role and position of infrastructure within the “urban tissue”. The infrastructure planners 
could not grasp that conception and apply it in their work. Only after a session where we explicitly 
explained fundamental conceptions and underlying ideas to each other did we achieve a workable 
base, and after that, interaction appeared not that difficult anymore’.  

As an independent authority, the Q-team has been instrumental in clear communication 
(of ups and downs) to the general public, as well as to decision-makers. The involvement 
of an independent team has facilitated discussions between the project organization and 
the general public and instructed the board of decision-makers on the pros and cons of 
various alternatives. Indirectly, this has taken away concerns, which, in the end, has been 
key in the acceptation of the project. As such, ‘the involvement of the Q-team has also indirectly 
had a positive influence on the project’s progress’, as the infrastructure project manager 
mentions. 
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Project outcomes: influences of design (table 4.4) 
The option now selected for the A27 may be regarded as the alternative with the highest 
quality. Not only does this option leave the best room for local spatial development 
ambitions, it also allows to redress ‘mistakes’ that were made during the initial 
construction of motorways in the area, mentions the project manager. An example of 
redressing mistakes from the past is the construction of a tunnel roof over the motorway. 
The roof allows the partial restoration of a historical connection between the urban area 
and surrounding landscape that had been cut off during the road’s initial construction. A 
similar influence on quality and budget can be discerned with regard to the motorway’s 
underpasses for local traffic. The Q-team showed that the most expensive solutions are 
not necessarily the best ones.  
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Table 4.3. Examples illustrating the practical merit of design per case 
Types of 
design 

Merits Nijmegen Room for the River Utrecht Ring Road 

Design 
process 

Iterative 
process 

During development of a 
multidisciplinary vision on the 
area, detailed visualizations were 
helpful to create a clear and 
shared understanding. This was 
repeated at different levels of 
abstraction. 

Vision (ambitions and 
development of the area and 
relations in the area) and detail 
(design of the traffic system) were 
explored iteratively. 

Calculation 
and depiction 

In the design of the vision for the 
area, the effects of the proposed 
interventions were considered 
from the perspective of technical 
water safety ambitions as well as 
a general area vision. 

The design of the traffic system 
(important for local spatial 
development) comprised detailed 
calculations of costs and traffic 
effects. Certain effects (nuisance) 
were hard to take into account at 
an early stage. 

Learning Interactive sessions and 
professionals with open mind-
sets. Local residents and planners 
accompanied each other in 
fieldtrips. 

Dedicated sessions to learn about 
each other’s referential frames 
and fundamental conceptions 
were needed to secure effective 
interaction between designer and 
the project team. 

Designer 
capacities 

Two tracks: (a) independent 
authorities with substantial 
knowledge and monitoring 
capacities and (b) central position 
of design amongst disciplines and 
amongst stakeholders. 

Designers are independent 
authorities, in between 
disciplines, strong 
communicators, with ample 
creative capacity and area 
knowledge. 

Design 
content 

Cross-
functional 
relations 

Multifunctional ambitions and 
design: waterway, water safety, 
housing and recreation. 

Ambitions and design serve 
multifunctional interests: 
transport, housing, office 
locations, education, health care, 
recreation and nature. 

Cross-domain 
relations 

The strategic and operational 
planning domains were linked in 
various designs tasks, such as the 
hydrological capacities of the 
secondary channel and the 
aesthetics of the bridges that were 
connected to the overall strategic 
vision on the area. 

The abandonment of the dogma 
for symmetric traffic solutions is 
an optimization that follows from 
relating strategic ambitions 
(indirect, long term) and 
operational implementation 
issues (direct, short term). 

Cross-scalar 
relations 

National water safety ambitions 
and local area quality. 

Positive influences on national 
motorway network and local area. 
Influences are not left for other 
scales. 
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Table 4.4. Examples of the impact of the applied design approaches on aspects of 
project implementation  
 Nijmegen Room for the River Utrecht Ring Road 
Time Indirect influence, through positive 

attitude/support of stakeholders, general 
public and residents. 

Indirect influence: acceptation of the 
project among the public by taking away 
concerns. 

Budget Project stayed within budget. a) Selected solution for the traffic system 
(induced by q-team) is cheaper; b) 
Cheaper options selected for motorway 
underpasses 

Quality 
(stakeholder 
satisfaction) 

Improvements to overall spatial quality of 
the area/region and aesthetic quality of 
the bridges in the project area. 

a) Introduction of asymmetric solution for 
the traffic system leaves more room for 
local ambitions; b) Modification of the 
open tunnel offers chances to redress 
earlier mistakes. 

Public 
support 

Support of several key residents. Improved understanding with 
administrative board and general public. 

4.6 Discussion: crossing boundaries 

This chapter deals with the challenges of setting a wider frame to infrastructural projects: 
an area-oriented view at the infrastructure-land use interface. Empirical work shows that 
design approaches have been helpful. The interviewed designers brought forward merits 
of a design approach to improve the interactions between participants, as well as the 
capacity to pay due attention to the functional interrelatedness of land uses (table 4.3). In 
the cases studied, these merits are recognizable and effective: they helped to improve the 
projects’ eventual performance on project-concrete indicators such as time, budget, 
stakeholder satisfaction and public support (table 4.4). Moreover, in terms of water safety 
and traffic capacities, the developed solutions promise better performance than initially 
anticipated. 

4.6.1 Expanding and crossing boundaries… 
These improved performances are attributed to the applied design approaches. In 
retrospect, the fact that these results would not have been met in a more conventional 
setting indicates that there are boundaries that prevent these solutions from being found. 
In order to find ways forward in dealing with interrelatedness and fragmentation and to 
give concrete directions for operationalization of a design approach in contemporary 
infrastructure development, this section discusses the three types of boundaries that were 
crossed in the design practices we studied for this chapter: (1) geographic boundaries, 
implying (2) integrated cultures of thinking, requiring (3) proactively linking these 
cultures by smart institutional interventions.  

Infrastructure has a value for serving other land uses by facilitating flows of traffic or 
water between areas. Infrastructure connects locations to other locations or to different 
scales. But the infrastructure itself can also be a valuable part of the integral spatial 
configuration of an area. This variety of relations can be distinguished in Nijmegen, as 
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well as in Utrecht. In both cases, eventually, a conventional focus on purely territorial 
optimizations was abandoned and replaced by an approach that aimed to pay attention 
to the experienced interrelatedness of the land uses in the concerning areas. For that 
purpose, the projects applied a relational design approach that explored potential 
synergies between land uses, domains and scales, instead of by focusing on minimizing 
the negative effects of interrelatedness. Examples are, the optimization of motorway 
design combined with urban livability and opportunities for spatial development in 
Utrecht, or Nijmegen’s effort to combine the construction of a secondary channel with 
ambitions in nature, recreation and waterfront development.  

In both cases, this relational design approach acted as a de-escalator of conflict between 
fragmented actors. Through process-related merits, such as permanent iterations between 
vision and detail, as well as learning, designing became a platform for collaborative 
exploration of problems and potential synergies. That allowed participants to create a 
new, shared design solutions, instead of looking for the minimal conditions for consensus 
about a negotiated compromise. Based on our explorations, these merits hold for the 
development of both road and water infrastructure. 

4.6.2 …means marrying two distinct cultures of thinking… 
A question that remains is how to position this relational approach: as a replacement of, 
or as an addition to conventional, technical approaches to design? As mentioned earlier, 
by expanding the geographical boundaries from the primary infrastructure site to the area 
surrounding it, a more extensive and complex range of actors and interests come into play. 
This is more profound than just having to deal with more interests. What happens is that 
the conventional infrastructure perspective is supplemented with an additional culture: 
an inclusive land use perspective (see also table 4.1). The cases illustrate how a larger 
geographical perspective requires a culture of thinking that is tailored to deal with a wider 
range of interests, stakeholders, procedures, et cetera.  

Our study illustrates that neither the physical reality nor the societally perceived reality 
can be denied; both cultures are needed for planning at the studied interface. The cases 
illustrate how a relational design approach is strong in developing appealing visions on 
the futures of places. This is a process of fuelling expectations, seductive images and 
rhetorical power, needed to generate political willingness on the various relevant scales. 
However, an infrastructure project also needs to perform in a technical sense. Relational 
design is unsuitable for optimizing with technical performance of infrastructures. For 
example, it lacks attention to feasibility and effectiveness of infrastructural solutions or 
the capability to optimize the influence of these solutions within wider motor- and 
waterway networks. This shortcoming should be met by a territorial, solution-oriented 
perspective, which is not at the forefront in relational design (see also table 4.5).  

An area-oriented approach to infrastructure planning implies the marriage of two design 
cultures. This is what makes planning and design at the infrastructure-land use interface 
so challenging. Throughout both planning processes, the outcomes of relational design 
were supplemented with a technical perspective (and vice versa, see table 4.5). In addition 
to the collaborative explorations of the interrelatedness of land uses, both projects 
maintained a territorial design approach to work out detailed optimizations to the 
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infrastructures. For example, the trade-offs made around Utrecht’s motorway system 
(symmetric or asymmetric solution) involved deep technical considerations of various 
traffic solutions. In the end, these efforts led to improved traffic performance and reduced 
investment needs. In Nijmegen a similar result was achieved and, eventually, the 
efficiency in terms of water management of the secondary channel will be higher than was 
anticipated before integration with other local ambitions.  

Table 4.5. Strengths and weaknesses of technical and relational design in planning at 
the infrastructure-land use interface as observed in the explored cases 
 Strengths Weaknesses 

Relational 
design 

- Vision centred 
- Linking multiple functions 
- Synergies/added value 
- Indirect planning domain 
- Interaction facilitating 

- Lacks detailed engineering insights for  
   infrastructure construction 
- Lacks tools to assess effects on flows, 
   such as traffic and water, or costs 
 

Technical 
design 

- Engineering-centred 
- Detailed infrastructure design 
- Detailed assessment of effects (flows,  
   cost)  
- Direct planning domain 
- Grand designs 

- Neglects potential synergies between  
   functions, scales and domains 
- Does not facilitate interaction between 
   engineers and planners 

 
This discussion illustrates that relational design is not better than technical design. Area-
oriented infrastructure planning requires both: the effectiveness is in the balance between 
technical and relational design (figure 4.7). A balanced process combines the strengths of 
technical and relational design in a continuous and iterative co-evolution of problem and 
solution (table 4.5). On the process side it combines the strengths of solutionism and 
collaborative exploration, while on the side of the content design is fuelled by territorial 
and interrelated interpretations of space. The emphasis of design alternates between 
technical and relational design, depending on the task at hand. This dynamic 
interpretation seems to be in line with ideas about ‘system synchronization’, which 
advocates the combination of the different ends of a planning to design spectrum to 
compensate each other’s weaknesses (Teisman & Edelenbos, 2011).  
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Figure 4.7. An adapted version of the conceptual model: design as a dynamic combination of 
technical and relational design cultures 

4.6.3 …requiring institutional fixes 
Since these two design cultures differ strongly and in many ways (table 4.1), their natural 
tendency is to polarise. Traditions, professional backgrounds, internal structures, internal 
discourses and practices will reaffirm and intensify the culture’s identity. Combining 
technical and relational design, and continuously iterating between them, does not come 
naturally. It needs an on-going investment that needs to be embedded institutionally in 
the project.  

In the case studies, spatial designers in an intermediary role provided an institutional fix 
for this issue. In both cases, Q-teams were installed to serve as linchpins and to stimulate 
alternating between relational and technical design. The teams consisted of independent 
experts who gained authority from capacities such as vast substantial knowledge, a sense 
for the specific location, eminent communicative skills and political-administrative 
sensibility. These design experts linked the different cultures of actors by giving direction 
to the content and to the interactive process. Moreover, designers do not only facilitate a 
constructive dialogue between the two cultures by creating conditions, designers are also 
able to analyse and to call attention to the specific aspects of the area into the dialogue. By 
translating ideas into spatial visualization (drawings, sketches, and maps), the 
confrontation with the area’s problems, limitations and possibilities produces new 
optional solutions. In addition to an institutionalized role for spatial designers, the 
interviewed experts have plead to also involve cost experts, economists and legal experts 
from an early stage onwards to avoid disappointment in later stages. 

The Nijmegen project illustrates a more formal interpretation of the intermediary role. In 
this case, the members of the Q-team were first of all involved as independent experts in 
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spatial quality for monitoring the process and making adjustments at crucial project 
milestones. In Utrecht, while formal advice was given at every decision-making moment, 
the main merit of the Q-team was more continuous: a permanent high degree of 
constructive interaction between Q-team and project organisation. 

4.7 Concluding remarks 

With this qualitative study, we aimed to test assumptions about the potential merits of 
design in dealing with the challenge of functional interrelatedness in a strongly 
fragmented stakeholder context. Additionally, we pursued to give directions for the 
application of design approaches within so-called ‘area oriented’ strategies in road 
infrastructure planning. The preceding case studies and discussion indicate that design 
approaches may indeed facilitate planning in situations of strong functional 
interrelatedness and deep institutional fragmentation. The cases also illustrate that design 
efforts are preferably set up in such a way that the strengths of technical and relational 
design complement each other. Coordination is needed for effectively combining the 
strengths of these design cultures. Regarding the role of designers, it is concluded that 
especially this coordination of the design process is important. Coordination requires a 
certain combination of capacities, such as vast substantial knowledge and a strong sense 
for the interrelatedness of land uses at the location, the communicative skills to address 
technical and relational designers and to link these cultures, and political-administrative 
sensibility. In situations of strong interrelatedness and fragmentation, this combination of 
content and process related skills is probably more effective than the creation grand 
visions by omniscient artists or the employment of a general mediator. In order to secure 
the added value of spatial designers, it is therefore recommendable to institutionalize 
these capacities in the infrastructure planning process. Additional essential preconditions 
to overcome fragmentation issues are an appropriate mind-set and willingness to work 
together among participants. In the cases that were studied, the right mind-set sprouted 
from a crisis in the planning process. 

In the introduction of the chapter we pointed out that the operationalization of 
collaborative governance is often problematic. The subsequent study illustrates that one 
of the positive effects of iterating between technical and relational design is that it may 
facilitate the practical operationalization of a collaborative governance style. The cases 
point at the capacities of well-coordinated design approaches to enrich planning with a 
proper and creative discussion about the interrelatedness of land uses. This capacity is in 
the open and equal dialogues between stakeholders with various interests that a design 
approach may facilitate. That way design becomes a platform for collaborative 
exploration of the potential synergies between the land uses in an area. In the end, both 
cases endeavoured to achieve meaningful solutions that comprise a shared story about 
the future of an area, rather than solutions that are only acceptable as a product of 
negotiations. By means of permanent iterations between perspectives, the technical 
preconditions, which form an inflexible context, are remain undisputed during the 
collaborative process.  
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In conclusion, this chapter shows how design may help addressing strong institutional 
fragmentation by creating a platform for proactively exploring synergies between various 
land uses, instead of a reactive discussion about mitigation of negative effects. These 
findings should also be applicable in planning systems outside the Netherlands that 
encounter similar issues with fragmentation. This would however a certain willingness to 
work collaboratively and an open mind set, which may, like in the cases in this chapter, 
emerge from a crisis in a planning process or from the shared political aim of enhancing 
the general quality of an area. Operationalization of the findings nevertheless requires 
tailored measures that fit specific institutional contexts. Further verification of the 
described mechanisms and the proposed interpretation of design would require a 
dedicated study that compares more projects in different international contexts. 
Moreover, the creation of viable development visions is only a first step in area-oriented 
infrastructure planning processes. To effectively implement area-oriented infrastructure 
planning, it is necessary to cover a wider perspective on integrated planning and to 
explore subsequent steps. Examples are assessment of the created synergies for decision-
making purposes (decision support instruments), or the exploitation of these values 
through applying value capture mechanisms. 
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5 The changing role of decision support 
instruments in integrated infrastructure planning: 

Lessons from the Sustainability Check 

 

In the Netherlands, but also elsewhere, the construction of tunnels and lowered roads (so-
called open tunnels) seems to be a trend. The illustration above shows 12 recent examples. 
In these projects, the roads are hidden below the surface in order to enhance liveability 
and to create room for spatial development. These examples come from a wide range of 
locations: from major metropolitan areas to smaller towns. Although this approach of 
hiding urban road infrastructure has several advantages, there are also several drawbacks 
to these solutions. The construction of tunnels is, for example, technically complex, 
expensive and inflexible to future developments. Tunnels are primarily a solution to local 
liveability issues. This asks for a deliberate trade-off with regard to the effectiveness and 
desirability of a tunnel. This trade-off should contain more issues than liveability and 
traffic capacities. Balanced analysis and decision-making also includes other land uses in 
the area, such as commercial interests, as well as issues concerning the regional transport 
issues (the so-called daily urban systems). 

The collage above shows recent projects and proposals: A4 Delft-Schiedam, N9 Groningen, A9 
Amsterdam, A2 Utrecht, A2 Maastricht, Combitunnel Nijverdal, N201 Haarlemmermeer, N14 
Leidschendam-Voorburg, Industrieweg Assen, N340 Zwolle, Kersenbaan Amersfoort, 
Hondsrugweg Emmen, A7 Hamburg, Rio Madrid, N237 Soesterberg (from left to right, top to 
bottom).  
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Abstract: 
The aim of this chapter to draw lessons about recent innovations in decision support for coping 
with challenges in integrated infrastructure planning strategies. After setting up a conceptual 
framework about the scope of analysis and the use of information in infrastructure planning, the 
empirical section of this chapter explores the introduction of early-stage sustainability assessment 
tools. Data collection draws on experiences gained in the Netherlands with a new tool: 
‘Sustainability Check’. We conclude that such instruments have a number of capacities that address 
the challenges of area-oriented planning: (a) bringing together information about the 
comprehensive value of alternatives, (b) facilitating the generation of alternatives, (c) addressing 
institutional fragmentation by learning about referential frames, and (d) adding contextual 
perspectives to the ‘hard’ outcomes of conventional tools. We also conclude that tools such as 
Sustainability Check should not be seen as a replacement for conventional decision support tools, 
but rather as complementary. 

This chapter has been submitted to the Journal of Transportation Planning and 
Technology: 
Heeres, N., Tillema, T. & Arts, J, ‘The changing role and purpose of planning and 
decision support in integrated infrastructure planning: Lessons from the Sustainability 
Check’.  
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5.1 Introduction 

The tools used for analysing the merit of alternatives in infrastructure planning and 
decision-making are being revised (Ruth et al., 2015). Conventionally, such analysis is 
carried out by means of quantitative assessment instruments. Usually these instruments 
are employed to facilitate choice, after plans and designs have been generated. Cost-
benefit analysis (CBA) is probably the best-known example of such instruments (De Jong 
& Geerlings, 2003; Naess, 2006). In Dutch infrastructure planning, the set of instruments 
for assessing the merit of infrastructure plans was recently expanded with a new tool: the 
Sustainability Check (SC, in Dutch: Omgevingswijzer; RWS, 2014). This instrument 
responds to infrastructure planning’s efforts to include all facets of sustainability (people, 
planet, profit) in the planning process. The popularity of the instrument is surprising: it is 
being applied by by national, regional and local governments as well as private actors 
(Sjauw En Wa & Arts, 2016). Moreover, the Ministry of Infrastructure and the 
Environment is considering including the instrument in its planning system (Sjauw En 
Wa, 2015). The development of SC is part of a wider trend regarding the use of assessment 
instruments in infrastructure planning. Other examples are the development of an 
increasing number of project-rating systems, such as LEED, GreenRoads and Stars in the 
USA, CEEQUAL and BREEAM (infra and area versions) in the UK, and DuboCalc in the 
Netherlands (Tillema, 2012; Arts & Faith-Ell, 2012). These instruments may be 
characterized as early-stage sustainability assessment tools. 

Over the past decade, Dutch infrastructure planning has developed an interest in so-called 
‘area-oriented’ strategies. The introduction of SC fits the emergence of these strategies. 
The interest in such strategies is not limited to the Netherlands. Other examples include 
context-sensitive strategies in the US, regional packages in Sweden and a transport 
revolution in Finland (Amekudzi & Meyer, 2006; Heeres et al., 2012). The underlying 
common purpose of these strategies is to deal with the problems that emerge from a 
mismatch between, on the one hand, the functional interrelatedness of road infrastructure 
and different land uses, and the institutional interdependence between the responsible 
actors on the other hand (Alexander, 1996; Baccarini, 1996; Williams, 1999; Zanon, 2011; 
Heeres et al., 2016). The main difference with conventional infrastructure planning 
(referred to in this chapter as ‘line-oriented’ planning) is that these strategies proactively 
apply a broad scope and that actors in other domains of planning are involved from the 
early stages onwards (Graham & Marvin, 2001; Healey, 2006). Line- and area-oriented 
strategies should be regarded as the extremes of a continuum of planning approaches 
(Heeres et al., 2012). 

The outcomes of area-oriented infrastructure strategies serve interests at multiple 
geographical scales. In addition to the infrastructure network level, the local level is 
served as well (Zanon, 2011; Rozema, 2015; Arts et al., 2016). And besides addressing the 
initially targeted planning issue (e.g. traffic flows and network capacities, road safety or 
nuisance issues), the quality of the local areas surrounding the infrastructure is also 
improved (sustainability, liveability etc.). These ancillary positive outcomes of area-
oriented infrastructure planning are referred to as co-benefits. The opposite of co-benefits 
are co-costs (Ruth, 2011). One of the main challenges for area-oriented infrastructure 
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planning is inter-organizational co-production of these co-benefits. Planning at the 
infrastructure-land use interface is characterized by the co-existence of fragmented 
referential frames. This fragmented planning landscape complicates co-production of 
integrated visions, plans and designs (Kaufman & Smith, 1999; Matos Castano et al., 2015). 

The challenges that accompany area-oriented strategies enlarge the demands for planning 
and decision support (Walker 2000). Bertolini (in Ruth et al., 2015) observes a “deep-seated 
tension between the intrinsically place-based nature of infrastructure projects and the 
generic ways in which they are often evaluated”. Place-based application of multi-criteria 
methods in decision support has been explored before (see e.g. Beria et al., 2012). 
However, little is known about the effects of early-stage sustainability assessment tools 
on co-production processes. The objective of this chapter is therefore to explore how these 
instruments address the challenges for decision support that exist in area-oriented road 
infrastructure planning practice. For that purpose, we study the application of the 
Sustainability Check. Additionally, we pay attention to the instrument’s relations and 
interactions with established methods. We use the example of Cost-Benefit Analysis 
(CBA). CBA is an example of the established methods for involving the merit of 
alternatives in decision support.  

The purpose of both types of planning instruments is to support the generation and choice 
of alternatives through the systematic collection and communication of information about 
these alternatives. Therefore, we started our explorations with a literature review on the 
need and role of information within area-oriented planning strategies. We conceptualized 
the information needs of line- and area-oriented strategies by means of decision support 
functions. After that, this study took an empirical approach. We explored the application 
of the instrument Sustainability Check in practice. SC is an example of the above-
mentioned group of innovative assessment tools. Moreover, much experience with the 
instruments has been obtained over the past years. The fieldwork was based on an action 
research approach. The maintain methodological rigour and a clear research scope, our 
fieldwork on this instrument took place over an extensive period (August 2011–early 
2014). Two pilot applications of the instrument were studied: the N309 road project and 
the A1 motorway extension project. Additionally, to gain insight into the effect and added 
value of the instrument, the findings about the application of SC were contrasted with 
ideas about Cost-Benefit Analysis. For that part of the study, we built on documented 
studies about CBA and expert interviews.  

Section 5.2 of the chapter presents the outcomes of our literature review and concludes 
with a conceptual model about the content and role of information within two 
infrastructure planning traditions (line- and area-oriented planning). In section 5.3, we 
define our empirical approach. Section 5.4 presents the outcomes of two case studies on 
practical applications of SC. Section 5.5 takes a broader view and explores the contrasts 
between SC and CBA. In section 5.6, we discuss the outcomes of the empirical part of the 
chapter in order to formulate general recommendations. Section 5.7 summarizes the main 
conclusions that can be drawn based on this study. 
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5.2 Theory: decision support for integrated infrastructure planning 

The introduction of this chapter has outlined the characteristics of area-oriented planning 
strategies. Dealing with an expanded scope and pursuing potential synergies between 
land uses, brings about challenges with regard to the use of information in planning. What 
kind of functional-spatial information is needed for area-oriented planning and decision-
making? What is the role of such information in area-oriented planning processes? 

5.2.1 The functional-spatial scope of assessment 
A first challenge concerns the content of the information used in choices and decision-
making regarding project alternatives. To make deliberate choices, planners and decision-
makers use estimations of the problem-solving capacity of alternatives. The main question 
that planners and decision-makers ask is whether the proposed actions sufficiently meet 
the objectives that have been set (Walker, 2000). Arguably, an alternative’s problem-
solving capacity consists of its primary costs and benefits and its co-costs and benefits 
(Ruth, 2011). In the case of infrastructure planning, the primary costs/benefits are formed 
by the transport effects of an alternative. A much-used indicator is, for example, reduction 
in vehicle loss hours. Such effects may be seen as the transport value of alternatives. 
Effects outside the primary scope may be seen as the co-costs and co-benefits: the area 
value of alternatives (see also Beria et al., 2012). The comprehensive value of an 
infrastructure plan consists of its transport value and its area value. 

Theoretically, the merit of an infrastructure planning alternative depends on the chosen 
planning approach (i.e. line- or area-oriented planning). It may be presumed that the 
applied planning approach does not influence the estimated transport value of planning 
proposals. Optimization of the transport value is always part of the scope of infrastructure 
planning, regardless of the chosen planning approach. This is different for the area value. 
On the one hand, within a line-oriented approach the negative area effects theoretically 
outweigh the positive area effects. To avoid negative outcomes, negative area effects are 
compensated or mitigated. The outcome of these actions is a low or neutral area value. 
Consequently, within line-oriented approaches the area value adds little value to the 
comprehensive value of alternatives. An area-oriented approach, on the other hand, 
pursues optimization of the area value, similarly to the way in which it pursues a 
maximized transport value. Consequently, the area value of an area-oriented alternative 
enhances the comprehensive value of these alternatives. Figure 5.1 illustrates this 
theoretical line of argumentation. It shows how the applied planning approach influences 
the value of infrastructure planning alternatives.  



Towards area-oriented approaches in infrastructure planning 

 126 

 
Figure 5.1. Theoretical view on the value of planning alternatives, related to the continuum of line- 
and area-oriented approaches 

In addition to influencing the value of alternatives, the chosen planning approach also 
influences which values are analysed. The volume of co-benefits and -costs that are 
actually accredited to an alternative depends on the scope of analysis that is taken 
(Walker, 2000). Within a line-oriented practice, the scope is mainly limited to the transport 
value of a proposal. Within an area-oriented practice, decision-makers take a broader look 
and fully include the area value in their considerations. When the emphasis of assessment 
is strongly on the transport value, the difference between line and area-oriented 
alternatives remains indistinct for planners and decision-makers. Only when a broader 
scope of observation is applied can the positive and negative area effects be 
comprehensively incorporated in planning and decision-making. Therefore, defining of 
project boundaries (functional and geographical scope) is an important aspect of planning 
at the infrastructure-land use interface.  

5.2.2 The role of information in co-production processes 
A second challenge concerns the role of information in the planning process. Within a 
line-oriented approach, the generation of plans in infrastructure planning has been 
positioned as a rather mono-disciplinary effort: an engineering task (De Block et al., 2016). 
In such processes, the role of information is limited to facilitating choice and decision-
making about plans. However, an area-oriented planning process shifts the balance 
between stakeholders. Infrastructure planning then becomes more of a collaborative 
effort: co-production (Albrechts, 2013; often also referred to as co-creation: Voorberg et 
al., 2015). The essence of co-production is a focus on enhancement of the integrated whole, 
rather than on the integration of sectoral policies (Stead & Meijers, 2009). Co-production 
processes are characterized by learning and negotiation between actors (Pahl Wostl et al., 
2008). Nooteboom and Teisman (2003) describe such processes as follows: “A process […] 
whereby both sides learn how to reach both objectives at the same time”.  

However, learning and negotiation at the infrastructure-land use interface is challenging 
due to the differing referential frames that actors at this interface have (see e.g. Schön & 
Rein, 1996; Pahl-Wostl et al., 2008; Van den Brink, 2009). Kaufmann and Smith (1999) 
describe frames as “devices that individuals use to characterize situations, problems or 
adversaries”. These frames emerge from different perceptions of what planning is about 
(Nooteboom & Teisman, 2003). Planning for major road infrastructures is often perceived 
as a civil engineering task at the scale of a transport network, whereas planning for other 
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land uses is mainly carried out by planners with a spatial focus on the area (Graham & 
Marvin, 2001; Schwarz, 2006; Graham, 2009; Rozema, 2015). Kaufmann and Smith (1999) 
observe that frames “may prompt solutions that do not respond to actual needs and 
conditions”. Moreover, they state that frames influence actors’ “willingness to act, 
participate, take a stand, or join a group” (see also Matos Castano et al.,2015) Nevertheless, 
the existence of varying referential frames may be also a merit. Other studies illustrate 
that the capacities of contrasting frames, if smartly brought together, strengthen each 
other (Teisman & Edelenbos, 2011; Heeres et al., forthcoming). The involvement of 
multiple referential frames facilitates negotiation about interests and optimization of win-
win outcomes (Nooteboom & Teisman, 2003). The challenge for area-oriented processes 
is therefore to facilitate interaction rather than to merge different frames into one 
comprehensive frame. 

Conventionally, assessment instruments are employed reactively. After alternatives have 
been crafted, instruments are employed to assess their merit. The emphasis of 
conventional assessment is therefore strongly on reactive decision-making. However, area-
oriented planning requires a pro-active focus on plan-making. The front-end of planning 
processes is an essential phase in the exploration of potential synergies between spatial 
interests. Few decisions have been made, which leaves room for problem analysis and 
determination of the scope of the project (Williams & Samset, 2010; Elverding, 2008). 
Authors such as Jeon et al. (2010), Magee et al. (2013), and Cousins & Earl (1992) consider 
a pro-active approach as an addition to the reactive solution-oriented perspective. Jeon et 
al. (2010) explain the consequences of this enriched perspective for assessment 
instruments as follows: to effectively support processes at the infrastructure-land use 
interface, assessment instruments should not be restricted to testing proposals against 
standards, rules and legislation. Rather, instruments also need to explicitly pursue the 
generation of feasible alternatives.  

5.2.3 Synthesis: towards a conceptual model for decision support in area-oriented 
planning 
In practice, a fragmented array of decision support instruments is used in area-oriented 
planning. Each of these instruments has a different focus and purpose. The application of 
fragmented but interlinked planning and decision-making instruments for the facilitation 
of interaction and collaboration between various stakeholders has been intensively 
explored by academics working on so-called ‘Decision support systems’ or DSS (DSS, see 
e.g. Walker, 2000; Wijnen et al., 2008; Holsapple & Whinston, 1996; Courtney 2001; Shim 
et al., 2002; Te Brömmelstroet & Schrijnen, 2010). DSS can be defined as systems that assist 
decision-making and the selection of a course of action from multiple alternatives 
(Holsapple & Whinston, 1996).  

DSS support the various steps that precede decision-making about alternatives 
(Holsapple, Whinston, 1996; Courtney, 2001; Langley et al., 1995). As such, DSS support: 

1. Collection and communication of spatial intelligence: collection and clear 
communication of available information in order to include relevant interests in the 
planning process; 
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2. Generation of alternatives: development of multiple feasible alternative solutions to 
the problem identified in the first step. In the case of infrastructure-land use 
integration this involves co-production of alternatives; 

3. Choice: selection of one preferred alternative that is – after comparison and ranking 
– considered most feasible and appropriate. 

Studies by Langley et al. (1995), Shim et al. (2002) and Courtney (2001) argue that, in 
current planning practice, these three steps are not necessarily sequential. In line with 
their views, we consider the trichotomy as key functionalities of DSS, rather than strict 
steps that should be followed.  

Below, we discuss the contrasts between line- and area-oriented planning strategies for 
each function (Heeres et al., 2012). This discussion is based on the conceptual ideas from 
section 5.2.1 and 5.2.2. It illustrates the content- and process-related modifications to DSS 
that are proposed by area-oriented planning. 

Intelligence 
Line-oriented planning has a strong focus on assessing the primary effects of planning 
proposals. This reflects its main purpose, i.e. the improvement of the functioning of 
transport networks. In contrast, area-oriented planning has a broader purpose. In addition 
to improvements at the level of the transport network, it is concerned with other spatial 
improvements at the area level (co-costs and benefits). Area-oriented planning enlarges 
the functional and geographical scope of planning and analysis. 

Generation 
Within line-oriented strategies, the main purpose of decision support is mainly limited to 
the testing of earlier generated plans or designs. The generation of alternatives is seen as 
an engineering effort. Decision support is applied reactively. Within area-oriented 
strategies, the role of assessment instruments is expanded. Proactive application of these 
instruments may facilitate co-production processes and the generation of alternatives. 
Proactive application is believed to support dealing with the differences between 
referential frames and making the best use of these differences. 

Choice 
With regard to choosing between alternatives, line- and area-oriented infrastructure 
planning each have their own practices. On the one hand, line-oriented planning 
emphasizes the quantification of the primary themes of infrastructure planning. 
Assessment of need and value is consequently based on a detailed assessment of a narrow 
range of themes at the network scale (transport, economy). The goal of area-oriented 
planning and decision making, on the other hand, is to base choices and decisions on an 
integrated perspective. However, not all these effects can be expressed in hard, 
quantitative terms. Moreover, quantification is a costly, time-consuming, sometimes 
complicated and therefore non-transparent process. Area-oriented strategies therefore 
prefer qualitative assessments of the need and merit of proposals.  

Table 5.1 summarizes the different interpretations for each function of DSS, as discussed 
above. 
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Table 5.1. Interpretations of the functions of decision support systems within sectoral 
and area-oriented planning approaches 
Decision support 
function 

Line-oriented planning Area-oriented planning 

Collection of 
intelligence 

Usually narrow scope: focus on 
primary costs/benefits. Single scale 
(transport network) 

Usually broad scope: inclusion of co-
costs and -benefits. Multiple scales 
(network and area level) 

Generation of 
alternatives 

Engineering efforts dominate 
planning. 

Focus on co-production, with 
learning as a means to overcome the 
divide between referential frames 

Choice between 
alternatives 

Based on mainly quantitative 
assessment 

Based on mainly qualitative 
assessment 

5.3 Research approach 

5.3.1 The introduction of the Sustainability Check in the Netherlands 
Our empirical explorations focus on the Dutch instrument ‘Omgevingswijzer’, which 
might be translated as ‘Sustainability Check’ (RWS, 2014). The Dutch government agency 
that deals with infrastructure, public works and water management (Rijkswaterstaat, or 
RWS) has been developing this instrument since 2011 in order to substantiate its policy 
aim of ‘integrated area development’ (RWS, 2011; Cobouw, 2014). The Sustainability 
Check has two main purposes: 1) to challenge the scope of infrastructure planning in order 
to enhance chances for sustainable development of the areas surrounding the 
infrastructure, and 2) to identify the relevant internal and external stakeholders of a 
project and to facilitate meaningful stakeholder interaction (Sjauw En Wa, 2015; Sjauw En 
Wa & Arts, 2016). The application of the instrument comprises the systematic rating and 
collaborative discussion of a project alternative (or several project alternatives). The 
instrument uses terms of twelve different themes, equally distributed across social, 
economic and ecological topics. Each theme is operationalized by means of a number of 
principles, which are translated into a list of standardized questions. Appendix 6 
elaborates on the themes and underlying principles. A sustainability score for each theme 
is generated by answering the questions. Scores are instantly visualized in a ‘synergy 
wheel’ consisting of the twelve sustainability indicators (see figure 5.3 & appendix 6 for 
examples of the wheel). The collaborative use of a wheel to visualize sustainability 
outcomes allows for an accessible and comprehensive overview of sustainability effects 
and provides insight into the positive as well as the negative effects of different 
alternatives (see also Magee et al., 2013 and other recent initiatives: SPeAR [ARUP], 
Adaptive Capacity Wheel by Gupta et al., 2010). 

Prior to being formally introduced as part of the Dutch infrastructure planning process, 
the Sustainability Check has been tested in pilot applications (see also section 5.4). During 
this period the instrument was applied in a number of projects in order to be developed 
further, and to get to know how the instrument could be applied effectively.  
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5.3.2 Analytical approach 
This chapter explores the application of new decision support instruments to deal with 
interrelatedness and fragmentation in infrastructure planning. The preceding 
conceptualization of the three functions of decision support (intelligence-generation- 
choice) is used as an analytical framework (section 5.2.3).  

The research for this chapter was conducted over a long period (August 2011–early 2014). 
As members of a specific task force of Rijkswaterstaat, the authors have been actively 
involved in the introduction of the Sustainability Check to the Dutch road infrastructure 
planning process (in different roles, both knowledge-oriented and practice-oriented). The 
use of this active involvement of the authors as a research strategy may be seen as action 
research (O’Leary, 2010). One of the advantages of action research is that it does not 
merely focus on the generation of knowledge, but that it is also concerned with supporting 
practical development through a cyclical process of observing, reflecting, planning and 
acting. A crucial precondition is to avoid a directive role as a researcher: direction with 
regard to the course of action should be collective. Within the task force for SC, the authors 
had a facilitating position.  

Another precondition for action research is to maintain methodological rigour and a clear 
research scope (O’Leary, 2010, p.151). For that purpose, two pilot applications of the 
Sustainability Check were analysed in-depth in order to explore its application (figure 
5.2): the N309 project (an infrastructure project with predominantly local spatial 
implications) and the A1-Zone programme (an infrastructure programme with a more 
regional scope). These cases were selected as they were among the first practical 
applications of the Sustainability Check. As such, they could be followed for a longer 
period, up to and including eventual decision-making. The cases differ in relevant aspects: 
the level of scale (local and regional level) and principal proponent (provincial and 
national government). This contextual diversity makes it possible to obtain broad insights 
the merit and limitations of this instrument in different contexts. Regarding these cases, 
we base our analysis on interviews with project managers and the coordinators who were 
responsible for these pilot applications of SC. We also use additional sources (policy 
documents, media coverage).  
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Figure 5.2. The location of the case studies within the Netherlands 

In addition to studying the pilot applications, this study also builds on three additional 
information sources. First of all, we include the experiences that were obtained during 
eight task force meetings. These meetings were organized for fine-tuning the 
Sustainability Check. To verify the experiences from these meetings in an organized 
research setting, additional expert interviews were held. The interviewed persons were 
involved in the general development of the instrument (2 expert interviews) and in its 
pilot applications (5 expert interviews). Secondly, an expert workshop was organized, 
which focused specifically on the application and purpose of the Sustainability Check. 
The workshop brought together practitioners with ample experience in planning at the 
infrastructure-land use interface and in the application of the Sustainability Check. 
Finally, the case studies are also complemented with the results of a later, general 
evaluation study (RHDHV, 2015). This evaluation puts the findings from the pilot 
application in a broader context. 

To gain insight into the systemic interaction between the Sustainability Check and 
conventional planning instruments for assessing the need and purpose of infrastructure 
projects, we involve Cost Benefit Analysis (Social CBA [SCBA] as applied in the Dutch 
road infrastructure planning process) in our investigations. Our insights with regard to 
SCBA are based on a desk study of academic literature and policy documents. This study 
was complemented with an interview with an SCBA-expert. The interview covered the 
application of SCBA in area-oriented projects.   
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5.4 Empirical results: pilot applications of the Sustainability Check 

This section displays the results from the case studies. After outlining the issue, we 
explore the motivations for applying the Sustainability Check. Subsequently, we present 
the effects of the instrument on the different functions of DSS: the collection of intelligence, 
the generation of alternatives, and choice. The findings from the case studies are followed 
by general observations that were obtained during the pilot phase (section 5.4.3). Figure 
5.3 contains the completed synergy wheels for the N309 and A1-Zone pilot applications. 

 
Figure 5.3. Completed ‘synergy wheels’ for the N309 project (left) and the A1-Zone (right)  
(RWS, 2012)1 

5.4.1 N309 
The N309 is a main road in a regional network under provincial management. At the town 
of ‘t Harde, the road experienced congestion problems (see figure 5.4). The project 
manager explains the project as follows: “A ring road to replace the existing connection that 
supposedly suffered from congestion had been discussed for ten years. However, the actual problems 
had not been properly analysed. To me, it was highly questionable whether the construction of a 
ring road would be the appropriate way to go. At least, it would be hard to defend the purposefulness 
of this solution in court”. 

The Sustainability Check was applied to enhance insights into the consequences of the 
proposed construction of a ring road at the expense of a surrounding forest (Natura 2000 
area). As a reference, reconstruction of the existing road through the town was included 
in the analysis (see figure 5.4 & RWS 2012). Municipal authorities considered the current 
road unsafe and an ‘impeding barrier’ in the town, and were thus strong proponents of a 

                                                                    
 

1 Green shading above the zero line indicates a positive effect for a tested alternative on a 
specific theme, red shading below zero indicates that negative effects are to be expected. 
Since the scoring mechanism allows both positive and negative effects to be shown for 
each theme, a nuanced discussion of the expected effects of an alternative is facilitated 
(RWS, 2013). 
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ring road (De Stentor, 2012a). The province approached the issue more open-mindedly 
and urged more serious consideration of alternative solutions (De Stentor, 2012b).  

 
Figure 5.4. The N309 at ’t Harde, including alternative ring road (adapted from Gelderland, 2012) 

Collection and communication of spatial intelligence 
The N309 project manager explained that one of the roles of the Sustainability Check in 
the project was to offer “an additional means to communicate information on the effects of the 
ring road alternative, next to more conventional means such as EIA procedures and a socio-
economic survey”. The instrument gave the primary and co-costs and -benefits an equal 
position in the planning process. Inclusion of ancillary effects elucidated the differences 
between the effects of the proposed ring road and the effects of reconstructing the existing 
ring road. Next to the transport effect, important ancillary topics were traffic safety, 
nuisance and issues concerning economic vitality and liveability in the town centre area. 
“It became apparent that the problem was not restricted to an accessibility issue, but also comprised 
other spatial interests”, the project manager stated. 

The instrument revealed that the benefits of constructing a ring road were rather low in 
comparison to the negative ecological effects (i.e. loss of Natura 2000). Also, a new ring 
road would attract additional traffic, which would cause considerable noise issues. 
Moreover, under the expected circumstances of low economic and demographic growth, 
socio-economic effects for the town were assessed to be negative. The town’s medium and 
small businesses are largely dependent on the traffic that passes through town. Therefore, 
reconstruction of the current road would be the preferred alternative from a socio-
economic perspective (see Fig 5.3, RWS, 2012; Sjauw En Wa, 2015; Duurzaam GWW, n.d.).  

In conclusion, the application of SC expanded the scope of discussion from traffic-oriented 
to a more inclusive focus on the area. The analysis brought forward strong arguments for 
considering other alternatives as well.  
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Generation of alternatives 
The application of SC influenced the plan-making process for the N309. Eventually, SC’s 
assessment led to improved outcomes. The N309 project manager described that the 
Sustainability Check played a part in the project’s co-production process: “The 
Sustainability Check was a tool to collectively map out the underlying issues of [the N309-
project]”. Based on these discussions, the option to reconstruct the existing road presented 
itself as a promising alternative solution for which further exploration was justifiable 
(RWS, 2012; Gelderland, 2013; Duurzaam GWW, n.d.). 

The project manager explains the interactive role of the instrument in this process of 
generating an additional project alternative. First of all, application of the instrument 
“helped to create a collective base of knowledge about different aspects of the plan within a group 
of planners who all speak their own languages”. Secondly, the project manager confirms that 
an important purpose of the instrument is “a means to facilitate a conversation between 
planners that need to be involved, but all have different backgrounds and interests”. It appears 
that, together with the information provided by the Sustainability Check, the insights 
developed by participants during the collaborative application of the instrument have 
facilitated dealing with different referential frames.  

The visualization of effects in a wheel is perceived as helpful in communicating relevant 
spatial information in clear and transparent terms. “The simple visualization in a wheel 
supports this collective effort as it makes more of a lasting impression than many words,” the 
project manager mentions. 

Selection of most viable alternative 
In contrast to its role in the functions above, the Sustainability Check had a smaller role in 
preparing for decision-making in the N309 case. As the project manager explained how 
the qualitative outcomes enriched decision-making (see also Duurzaam GWW, n.d.): “I 
did not use the wheel itself in communicating back to our political representatives. Nevertheless, 
the trade-offs that were made during the application process helped in clearly informing decision-
makers about the opportunities for the realization of a solution that was more attractive to the local 
community. This perspective offered the political representative the opportunity to reconsider the 
initially preferred [ring road] solution and select the reconstruction alternative as preferable” 
Reconstruction of the existing N309 started in 2015. 

5.4.2 A1-Zone 
The A1-Zone is a regional programme that intends to enlarge the capacity of one of the 
major motorways in the Netherlands (A1) along a 70-kilometer stretch in the eastern part 
of the country (I&M, 2013; figure 5.5). During strategic explorations, the addition of extra 
lanes in the middle road verge was considered preferable to adding lanes on the outer 
verge. The programme combines the capacity enlargement between the cities of 
Apeldoorn and Almelo with numerous opportunities for regional development. A much-
used expression among interviewees is “transforming the A1-Zone into an ‘advert’ for the 
region” (i.e. an appealing and recognizable primary introduction to the region; see also 
I&M, 2012). This aim calls for integration of national, regional and local interests. 
Integration of these interests brings together urban traffic arteries, other road-crossing 
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structures, service areas, road layout and landscape design in a multidisciplinary vision 
(RWS, 2012, figure 5.3). Consequently, a wide range of stakeholders were involved in the 
programme. The programme is a collaboration between national, regional and local 
planners. 

 
Figure 5.5. The A1-Zone programme: a multiplicity of interlinked development opportunities, 
nested on a national, regional or local spatial scale around the A1 capacity enlargement (adapted 
from Overijssel, 2014) 

The purpose of the Sustainability Check in the A1-Zone programme was primarily to 
check for consistency between the ambitions that emerged during early strategic 
explorations and the later operationalization of these ambitions. Additionally, the 
sustainability value – of the choices made during the strategic explorations and of the 
ambitions established – was inventoried by means of the Sustainability Check. It must be 
noted that in the period after the application of the Sustainability Check (but unrelated to 
this), the A1-Zone programme was delayed by the Dutch transport minister due to budget 
cuts (De Stentor, 2013). 

Collection and communication of spatial intelligence 
In the A1-Zone programme, the instrument was applied shortly after the determination 
of a preferred solution. The instrument was applied to enhance functional integration 
during these steps. Applying the Sustainability Check opened up relevant information for 
determining the substantive scope of subsequent steps. A policy officer explains: “I urged 
that the instrument would be used to “kick off” an integrated process, to open doors and to show 
that this programme is not limited to road infrastructure. To show that we had to deal with 
ancillary effects [i.e. co-benefits and -costs]. It has forced us to consider the interrelatedness of land 
uses in the programme’s region”.  

The coordinator of the instrument elaborates on this by highlighting two issues. First of 
all, “the instrument was applied to look back at the two alternatives: extra capacity on the inside 
or on the outside verge. Earlier, the inside had been selected as the preferred solution to the capacity 
issues. SC confirmed this choice to be the more favourable, due to lower landscape impact”. Second, 
application of SC highlighted severe inconsistencies in the scope of the programme. “We 
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compared the scope of the preferred solution with the scope of the ongoing studies. The instrument 
showed that many elements of the preferred solution were omitted in these studies. Especially, the 
topics related to becoming ‘an advert for the region’ […] had all disappeared”, the policy officer 
explains. 

Generation of alternatives 
The conclusion that some of the initial ambitions were insufficiently incorporated into the 
programme’s later studies was a wake-up call. The project manager went on to state: “The 
Sustainability Check revealed that for several ambitions of the programme, no responsible actor 
was appointed in the later stages, posing a serious planning risk” for the detailed development 
of the A1-Zone plans (see also RWS, 2012). An interviewed policy officer explains that the 
scope of the programme was adjusted after discussion of the findings. “On the basis of the 
application of this instrument, we concluded that we must take into account interrelatedness on 
several issues, such as how we can turn the road and surrounding area into a ‘prime introduction 
to the region’, or how to deal with service areas”. 

This conclusion opened a discussion among stakeholders to identify responsible actors 
for further co-production of the plans. The project manager explained that in that 
discussion, “application of the instrument facilitated the communication of individual and 
collaborative ambitions and the underlying motivations”. In this regional programme “the 
instrument was a useful tool in structuring the programme’s assignment. The instrument proved 
to be an easy means to communicate scores on relevant sustainability themes. […] Especially the 
use of a wheel helped us to quickly highlight effects and differences between alternatives,” the 
project manager concludes (see also figure 5.3). 

Eventually, the outcomes of the application of SC proved to be an incentive to reconsider 
the scope of the programme’s approach in order to make sure the programme's approach 
covered all elements of the goal of the programme. ”The instrument [thus] was an aid to 
facilitate the interaction between the disciplines”, the coordinator of the instrument refers to 
the merit of the instrument reconsidering the roles of the various stakeholders within the 
programme.  

Selection of most viable alternative 
Interviewees indicated that the insights resulting from the application of the Sustainability 
Check in the A1-Zone programme have been informative. However, although the 
application of the instruments induced a discussion about the scope of the programme 
and consequent reconsideration of the roles of the programme’s stakeholders, the 
obtained insights have not influenced political decision-making in this case due to the 
budget cuts that delayed the programme. 

5.4.3 Evaluation of SC’s pilot process 
SC’s pilot phase was broader than the discussed pilot applications (see also section 5.3.2). 
In addition to regular meetings of SC’s tasks force, a workshop about the purpose and 
application of the instrument was organized. Also, an evaluation study was carried out 
(RHDHV, 2015). 
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First of all, observations from these sources confirm the pilot application’s experience that 
the instrument facilitates identification of opportunities and threats outside the primary 
scope of infrastructure planning. A workshop discussion among project managers and 
planners led to the following conclusion: “In the initial phases of infrastructure planning, light 
but comprehensive approaches to handling information feed the planning process, support the 
exploration of potential directions and facilitate a sense of urgency regarding the importance of an 
integrated view on the issues”. An evaluation of SC’s application (RHDHV, 2015) seems to 
confirm that SC may be applied to identify dilemmas, to make all themes debatable and 
to draft potential solutions.  

Secondly, the application of SC is seen as a tool that facilitates interaction among groups 
of planners with fragmented referential frames. An evaluation of the instrument states 
that it facilitates discussion about ambitions and interests throughout the planning 
process (RHDHV, 2015). In the workshop mentioned earlier, participants concluded that 
interaction sprouting from collectively applying the Sustainability Check leads to a better 
understanding of the planners’ perspectives on spatial issues and their mutual referential 
frameworks: “People get to know each other, get to know their mutual ‘languages’ and create an 
understanding of how people in a particular sector [i.e. infrastructure, water, nature, urban 
development] see spatial development”. SC is experienced to feed the cross-disciplinary 
communication needed for the smart design of alternative plans at the infrastructure-land 
use interface in an area.  

Finally, one of the interviewed policy officers involved in development of the instrument 
confirms that eventual selection of a preferred alternative is not the main function of the 
instrument: “The instrument is unsuitable to substantiate choice quantitatively. […] Its main 
purpose is to make different options debatable and it provides a view on the possible consequences 
of decisions”. In a workshop, participants came to a similar conclusion about SC’s role in 
decision-making. The comprehensive insights provided by the Sustainability Check 
enrich decision-making by “sketching ‘real world’ impacts and giving a sense about the 
implications of a proposed intervention to decision-makers, next to the detailed, but narrow and 
absolute perspectives provided by conventional instruments (such as CBA or EIA)”. 

5.5 Comparison SC and CBA 

In this section, we compare SC and a well-known conventional instrument for decision 
support (Cost-Benefit Analysis (CBA)) in order to explore the interaction between the 
instruments. Concerning conventional decision support, much effort seems to have been 
devoted to the improvement of substantive measurements in order to strengthen the 
applicability of assessment instruments. For example, considerable attention has been 
paid to incorporating a broader array of themes, in order to enhance the applicability of 
instruments and their capacity to deal with the interrelatedness of relevant land uses. 
Much attention has been paid to incorporating ‘soft’ values such as nature or 
environmental quality (see e.g. Koetse & Rietveld, 2010; Sijtsma et al., 2011; Mouter, 2014). 
The measurements used for estimating effects have also been improved to enhance the 
instrument’s reliability and applicability (see e.g. Koetse & Rietveld, 2010; Bakker, 2012).  
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Examples of these efforts can be found in the Netherlands, where CBA has regained a 
prominent position in infrastructure planning and decision-making (De Jong & Geerlings, 
2003). In the Netherlands, the instrument has experienced a remarkable return to 
prominence (De Jong & Geerlings 2003). Over the years, the use of CBA had been much 
criticized as being too strongly focused on monetizing decision-making. However, the 
need for objective decision-making and the desire of project financiers for rational 
allocation of public funds encouraged a new interest in the method during the 1990s. This 
interest resulted in a new, formalized guideline for CBA in the Dutch road infrastructure 
planning process focused on Social Cost-Benefit Analysis (SCBA: Eijgenraam et al., 2000; 
De Jong, 2013). More recently, a guideline has been prepared for the application of SCBA 
in integrated projects (I&M, 2012). In this section, we compare SCBA and SC. 

5.5.1 Collection and communication of spatial intelligence 
With regard to the collection of intelligence, SCBA and the Sustainability Check have 
different purposes. The Sustainability Check opens up information on primary and 
ancillary costs and benefits of alternatives by means of a standardized list of questions. 
From the early stages onwards, this instrument includes local (N309) as well as regional 
effects (A1-Zone) regarding a broad range of social, environmental and economic themes. 
The instrument’s synergy wheel subsequently visualizes these effects in a mutually 
comparable way. To a large extent, the instrument serves the needs of area-oriented 
planning regarding collection and communication of planning information (see table 5.1). 
However, in these outcomes the interrelatedness of land uses is not explicitly present. 
Interrelatedness is only present in the discussion about the outcomes. Potential synergies 
between land uses remain an implicit element of SC’s application process. 

The intention of SCBA is also to take interrelatedness into account. For that purpose, it 
switches between sectoral and comprehensive analysis and includes as many relevant 
additional effects as possible in its analysis (presenting non-quantifiable effects on other 
scales [e.g. +\-] or as “pro-memorie” effects [PM-values]: Bakker, 2012; Sijtsma et al., 
2011). As such, SCBA could be useful in uncovering systemic synergies: “SCBA’s main 
purpose is to collect and open up welfare-economic impacts of proposed developments targeted at 
the selection of the most viable alternatives,” as an interviewed SCBA expert explained (see 
also Eijgenraam et al. 2000; Sijtsma et al., 2013). SCBA applies a large (national) 
geographical scope in its analyses (Eijgenraam et al., 2000; Beria et al., 2012). However, an 
interviewed SCBA expert nuanced this by indicating: “A selection of effects on the regional 
or local scale is usually made to enhance workability and relevance”.  

Compared to the Sustainability Check, SCBA can be considered a ‘heavy’ instrument with 
regard to intelligence collection. It requires much technical expertise and produces 
intelligence, which may be difficult for planners to interpret (it is often referred to as a 
‘black box’: Beukers et al., 2012; Naess et al., 2012; Mouter, 2014). Moreover, SCBA is a 
reactive instrument; the information it needs does not usually become available until 
rather late in the process. Moreover, SCBA relies on input from models (De Jong 2013). 
The impact of these models and their underlying assumptions on the outcomes of SCBA 
is strong (Naess, 2006; Naess et al., 2012).  
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Compared to SCBA, the main contribution of the Sustainability Check seems to be its 
capacity to collect and communicate multidisciplinary spatial information that can be 
easily understood by a fragmented range of actors. Moreover, the information that the 
instrument communicates can be used from the front-end of the planning processes 
onwards. An advantage is that potential threats and opportunities can be recognized at a 
moment when the scope of a project is still fluid. A lack of detailed, quantitative 
information should not be seen as a drawback at the stage of discussing concepts and 
development directions. It may even be an advantage, since detailed information becomes 
outdated quickly and directs the emphasis to an unwanted level of detail (Williams & 
Samset, 2010). 

5.5.2 Generation of alternatives 
Direct interaction and discussion among fragmented stakeholders to facilitate the 
generation of alternatives is an explicit priority of the Sustainability Check. The pilot 
applications illustrate that the instrument’s use of transparent, instantly accessible 
information allows for learning and adjustment of fragmented referential frames. The 
visualization of the outcomes in a wheel is considered a powerful means of 
communication that further enhances this process. In the N309 pilot study, this promoted 
learning and reframing among stakeholders and, ultimately, the generation of an 
alternative intervention. These capacities facilitate the co-production of integrated project 
alternatives. A drawback of the Sustainability Check seems to be that it currently still lacks 
an explicit process architecture. Thus, careful interaction between fragmented 
stakeholders’ issues is not guaranteed. In the pilot applications, interaction followed 
implicitly from joint sessions where participants collectively filled out the synergy wheels. 

With regard to SCBA, the instrument’s “focus is on testing project alternatives; it is not 
concerned with the collaborative generation of alternatives,” as an interviewed SCBA-
expert emphasized. A study by Beukers et al. (2012) revealed that SCBA is often perceived 
as a ‘final test’ of project alternatives, rather than as a tool for mutual learning. Also, to 
some extent SCBA seems to lack the transparency required to appropriately facilitate 
interaction between fragmented stakeholders. SCBA requires more detailed data and 
deeper analysis compared to, for example, the Sustainability Check. Therefore, outcomes 
do not normally become available until the later stages of the decision-making process 
(Mouter, 2014). Nevertheless, it must be noted that process-related aspects of SCBA are 
currently also receiving more attention. Research by Beukers et al. (2014), for example, 
discussed several interventions in the SCBA process that may strengthen the function of 
SCBA as a learning tool in meetings and discussion. Another example is a a study by Arts 
et al. (2009), who emphasize that integrated plans consist of several “building blocks” (i.e. 
sectoral elements such as infrastructure, water, housing etc.). They advocate separate 
SCBAs on the basis of global information for each of these building blocks. On the basis 
of this information the most attractive elements from different plans may be combined in 
a new vision. This application of SCBA may become an early stage aid in the generation 
of optimized of plans and designs. 
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5.5.3 Selection of the most viable alternative 
In both pilot studies, the Sustainability Check, with the broadly scoped information that 
it provides, proved highly suitable for comparing alternatives on specific themes. 
However, the ranking of project alternatives is explicitly not an function of the instrument 
(RWS, 2012).  

SCBA, in contrast, is strongly focused on final decision-making. The instrument provides 
a definitive ranking of alternatives based on the net present value (Sijtsma et al., 2013). 
Although SCBA has the intention to include all socio-economic effects of analysed 
alternatives, one of the drawbacks of the instrument with respect to integrated planning 
is the instrument’s inability to include these effects equally. As mentioned, non-
monetizable effects are expressed on a +/- scale or as ‘pro-memorie’ effects. However, in 
practice it appears that the monetized net present value often attracts the most attention. 
Mouter (2014) found that planning professionals greatly disagree on whether this is 
appropriate and desirable or not. Moreover, the value of monetizable effects is also 
cumbersome. According to Naess et al., 2012 monetization is often based on debatable 
assumptions about the value of time and people’s willingness to pay. Therefore, equal 
treatment of primary and ancillary costs and benefits is difficult for the instrument. This 
reduces SCBA’s potential to outline the required nuanced integrated perspectives (Sijtsma 
et al., 2011).  

De Jong and Geerlings (2003, p.284) argue that SCBA functions best as a ‘bullshit detector’, 
for filtering out unfavourable interventions. The main contribution of SC in decision-
making seems to be the wider contextual perspective that it adds. Through these 
perspectives, the instrument provides decision-makers with a necessary context-specific 
interpretation of the ‘hard’ SCBA outcomes (Mouter, 2014). Table 5.2 illustrates the 
strengths and weaknesses of both instruments. 

5.6 Discussion 

The explored instruments (SC and SCBA) represent two different types of assessment. 
The preceding analysis shows that both types have their merit for area-oriented 
infrastructure planning (see table 5.2). This section discusses the strengths and 
weaknesses of the new group of early-stage sustainability assessment tools in relation to 
the challenges of area-oriented planning (i.e. meaningful expansion of the scope within 
an institutionally fragmented context). 

5.6.1 Tools for early stage sustainability assessment 
The exploration of SC illustrates the merit of early-stage sustainability assessment tools in 
area-oriented infrastructure planning approaches. Early-stage sustainability assessment 
tools may offer several decision support functions that are needed in area-oriented 
infrastructure planning approaches. For that purpose, such instruments ideally focus on 
dealing simultaneously with both functional interrelatedness and on addressing 
fragmentation of actors. These tools may therefore ben coined ‘hybrid instruments’ 
(Runhaar et al., 2009; Kok & Van Delden, 2009). Regarding the content of planning, this 
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study teaches that such tools may distinguish themselves from conventional instruments 
by a more inclusive scope and equal treatment of primary and ancillary effects. With 
regard to the planning process, proactive application, a transparent analytical process, 
lower assessment costs and strong communicative capacities due to visualization make 
such early stage sustainability assessment tools well equipped for coping with 
institutional fragmentation. 

Table 5.2. The contrast between innovative and conventional instruments 
 Sustainability check SCBA 
 Strengths Weaknesses Strengths Weaknesses 
Collection and 
communication 
of intelligence 

Inclusion of 
primary effects and 
co-effects to 
facilitate integrated 
perspectives at the 
local and regional 
scale, available from 
early stages 
onwards 

Mutual 
relationships and 
potential 
synergies between 
themes are only 
implicit 

Broad socio-
economic welfare 
perspective at the 
scale of national 
transport 
networks. 
Methodologically 
strong. 

Heavy in 
application: 
technical 
knowledge, ‘black 
box’, expensive. 
Reactive 
application. 

Generation of 
alternatives 

Learning and frame 
adjustment facilitate 
co-production of 
alternatives  

No process 
architecture for 
application 
available as yet. 
Stakeholder 
interaction is only 
implicit. 

Generation of alternatives is usually 
not an explicit function of SCBA1 

Choice between 
alternatives 

Provides a valuable 
contextual 
interpretation of 
hard quantitative 
indications 

Does not provide 
quantified 
indications 

Quantified net 
present value for 
alternatives. 
Allows for 
ranking of 
alternatives. 
Ranking etc. 

Tendency to focus 
on the monetized 
final net outcome. 
‘Pro-memorie’ 
indications for 
themes that cannot 
be quantified are 
easily overlooked. 

1 Although SCBA is generally not used for the generation of alternatives, it must be noted that the 
process-related aspects of CBA are currently also receiving more attention. Research by Arts et al. 
(2009) and Beukers et al. (2014), for example, revealed several interventions in the CBA process 
that may strengthen the function of CBA as a tool for learning tool in meetings and discussion and 
for optimization of alternatives. 
 
A primary strength of instruments with such characteristics is their capacity to include a 
broad range of themes. The broad qualitative assessment that is presented makes it 
possible to include primary and ancillary costs and benefits of alternatives in an equal 
manner. This appears difficult for conventional instruments, whose main strengths often 
lie in providing detailed and precise information at the network scale. This information is 
found to be more difficult to use in interactive processes.  

 



Towards area-oriented approaches in infrastructure planning 

 142 

Secondly, in early planning stages, where ideas still have to crystallize, it is difficult, or 
even impossible, to provide ‘detailed information’ using conventional instruments. This 
study illustrates that instruments with the above described capacities have the capacity to 
proactively analyse opportunities and alternatives in a meaningful way. This capacity 
makes these instruments well-equipped for supporting the generation of alternatives.  

A third capacity that must be discussed here is the capacity of such instruments to address 
institutional and cultural fragmentation of stakeholders. The instruments facilitate open 
dialogues based on multidimensional, transparent information. In the case studies, the 
application of the instrument led to a better understanding of mutual referential frames. 
This enhanced co-production of alternatives.  

Fourth, an area-oriented planning approach intends to place improvements to national 
transport networks within a local area perspective (Arts et al., 2016; Heeres et al., 
forthcoming). The involvement of broadly-scoped sustainability assessment tools adds 
such a perspective to the information that is available for decision-makers. The case 
studies show that the addition of this contextual perspective at the area level facilitates 
well-informed decision-making in area-oriented approaches. 

The application of these early-stage sustainability assessment tools provides groups of 
fragmented planners with a hybrid tool for coping with the tensions between functional 
interrelatedness and institutional fragmentation. These tools facilitate a planning 
approach that focuses the attention on co-production of integrated alternatives at the 
infrastructure-land use interface. That way, such instruments help to determine what 
extent of integration is appropriate (i.e. determination of the scope). 

5.6.2 Complementary capacities 
Although early sustainability assessment potentially enriches assessment with several 
capacities that support area-oriented planning, it must also be noted that these new tools 
do not fully support all of the area-oriented infrastructure planning’s needs with regard 
to decision support. Section 5.5 shows that a complete set of tools, serving most of area-
oriented planning’s decision support needs, emerges when the explored innovations are 
applied in coherence with conventional instruments for assessing the socio-economic 
merit of plans and design.  

First of all, the explorations show that the main merit of such tools is in the generation of 
alternatives. Innovative tools, such as SC, are therefore most effectively applied from the 
early stages onwards, to determine an appropriate scope and to facilitate learning about 
mutual referential frames. Additionally, the new tools may also outline a qualitative 
contextual perspective in decision-making about infrastructure planning alternatives. 
However, infrastructure planning involves multi-million-(or even multi-billion-)euro 
investments of community funds. Therefore, quantified information about the merit of 
alternatives remains important in decision-making. Despite the remarks about the 
quantification of non-monetary effects as made above, planning procedures describe that 
these investments must be accounted for as detailed as possible. Conventional 
instruments can provide a more accurate idea of the final worth of alternatives. For that 
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purpose, conventional instruments remain important as solid checks about the efficiency 
of investments. 

Second, planning and decision-making in area-oriented planning ideally take place on the 
basis of information about the synergies between different issues at the infrastructure-
land use interface. This remains a difficult topic. Both types of instruments show 
limitations in their attempts to make such trade-offs. Hybrid tools such as SC, on the one 
hand, include a comprehensive range of themes. However, due to the qualitative nature 
of the assessment it delivers only sectoral analysis of the included topics. Potential 
synergies between land uses are only implicit to SC’s process. On the other hand, the use 
of quantitative information by conventional instruments does allow for explicit trade-offs 
between various effects. However, these instruments are often perceived to lack the 
capacity to equally include all themes in their assessment (use of PM-effects etc.). 
Moreover, the monetization of certain values is based on hypothetical assumptions. 
Therefore, the final net outcomes that are presented do not cover the comprehensive range 
of themes.  

Third, the scales served in assessment are complementary also. On the one hand, 
conventional instruments, such as SCBA, are particularly strong at the scale of the 
transport network and are capable of exploring the transport value of infrastructure 
planning alternatives. The main merit of early-stage sustainability assessment tools such 
as SC, on the other hand, seems to be at the level of areas. These instruments are therefore 
primarily suitable for analysing the area value of alternatives. In the theoretical section, 
we argued that it is essential for area-oriented infrastructure planning to include both 
scales and values in planning and decision-making. Not as a trade-off, but rather as a 
comprehensive expansion of scope of planning. 

Consequently, early and light sustainability assessment tools cannot fully replace 
conventional assessment instruments. Rather, these types must be seen as complementary 
decision support styles (figure 5.6). Together, they provide a comprehensive set of 
decision support tools for analysing the merit of area-oriented infrastructure planning 
alternatives. They employ qualitative information for proactive generation of plans, as 
well as quantitative information that is useful during the reactive parts of the planning 
process. This is in line with the findings of Mouter (2014), who argues that conventional 
instruments such as CBA should remain prominent in decision-making (see also De Jong 
& Geerlings, 2003). The combined substantive and process-oriented character appears to 
make the new group of sustainability assessment tools a useful addition to DSS for 
infrastructure projects that struggle with functional interrelatedness and institutional 
fragmentation.  

Hybrid and conventional decision support each have their own particular area of 
application. This implies that there may be a gap between the use of decision support in 
the early stages and the final stages of integrated infrastructure planning. Continued 
innovation is needed in both types of instruments in order to close the gap between the 
instruments (figure 5.6). Examples of such innovation are the improvement of the  
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thematic indicators used by hybrid instruments and a more process-oriented application 
of conventional tools. These innovations are ongoing (see e.g. Beukers et al., 2014; Sjauw 
En Wa, 2016; as well as regular updates of SC2).  

 
Figure 5.6. An effective decision support system for area-oriented infrastructure planning 
combines hybrid and conventional assessment strategies. The arrows illustrate the ongoing 
innovation of the instruments: (a) more reactive application possibilities for hybrid instruments, 
due to improved measurements, and (b) enhanced pro-active application of conventional 
instruments, following from attention to process-related aspects of these instruments. 

5.7 Concluding remarks 

This chapter explored the role of early-stage sustainability assessment tools in addressing 
the challenges for decision support that are encountered by an area-oriented road 
infrastructure planning practice (see also table 5.1). For that purpose, the application of 
the Sustainability Check was explored. SC is a hybrid instrument that focuses on the 
content as well as the interactive processes of infrastructure planning. 

The study shows that the main capacity of such tools is to support the generation of 
meaningful, integrated infrastructure planning alternatives. This may be attributed to 
four capacities: (a) introducing useful intelligence about primary and ancillary costs and 

                                                                    
 

2 The instrument Sustainability Check is updated regularly. The most recent version of 
the instrument is accessible through www.omgevingswijzer.org. 
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benefits of alternatives, (b) facilitating determination of scope and generation of 
alternatives by proactive use of the information, (c) addressing institutional fragmentation 
by learning about referential frames, and (d) interpreting the ‘hard’ outcomes of 
conventional tools by adding a softer, contextual perspective at the area level. 

However, the study also shows that these tools do not support all of the area-oriented 
planning’s decision support needs. Hence, the use of such tools cannot fully replace the 
use of conventional assessments about the need and value of infrastructure planning 
alternatives. Rather, these new instruments must be seen as an addition to infrastructure 
planning’s toolbox of decision support systems. Especially in the later planning stages, 
the use of detailed knowledge with regard to welfare effects at the network level remains 
important.  

The main lesson that can be drawn, is that area-oriented planning needs the capacities of 
conventional instrument, as well as those of early-stage sustainability assessment tool 
such as SC. A decision support system for area-oriented infrastructure planning should 
therefore combine these types of instruments. Both types of instruments require 
innovations to enhance the instrument’s complementarity and to limit the gap between 
proactive and reactive assessment. 
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6 Beyond financial value capturing?  
Interactions between value capturing and cooperation at 
the interface of road infrastructure and land use planning 

 

 

Conflicts between infrastructure developers and local residents are not restricted to 
western societies. Developing nations, such as China, have to deal with these issues as 
well. So-called ‘nail houses’ are a phenomenon from Chinese cities that are picked up by 
western media from time to time. China is an example of a nation that places the national 
interest of economic growth above other interests. The interests and rights of individual 
residents seem to receive low priority in these developments. Nevertheless, some 
individual residents resist the plans and construction works when they feel that 
compensation is inadequate. These residents have nothing to gain from the plan. In the 
end, the roads are then simply built around the resisting properties and most of these nail 
houses are eventually demolished. However, despite being taken from a context that is 
quite different, the nail houses illustrate that cooperation and co-production do not work 
under unequal conditions. Cooperation and co-production of plans require that the 
interest positions of all relevant stakeholders are improved sufficiently: a win-win 
situation. 
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Abstract:  
To deal with tensions between functional interrelatedness and institutional fragmentation, road 
infrastructure planning is increasingly interested in integrated planning approaches. From a value 
capture perspective, integration offers possibilities for financially linking road infrastructure and 
other land uses. Additionally, VC may be expected to have value for the cooperation between 
involved, but often institutionally fragmented actors. This chapter explores the relations between 
the application of different types of VC and cooperation between fragmented actors in planning at 
the infrastructure-land use interface. Our findings point at a positive, reciprocal relationship 
between partnership-based VC types and cooperation among fragmented actors. 

This chapter has been published as:  
Heeres, N., Lenferink, S., Tillema, T. & Arts, J. (2016), ‘Beyond financial value capturing? 
Interactions between value capturing and cooperation at the interface of road 
infrastructure and land use planning’, Town Planning Review, 87(2), 179-204.  
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6.1 Introduction 

In many countries, integrated planning approaches to road infrastructure works are 
increasingly applied, such as area-oriented planning (the Netherlands), ‘Infrastruktur in 
der Landschaft’ (Germany) or context-sensitive design (US). These approaches aim to deal 
with the tensions between functional interrelatedness of land uses and institutional 
fragmentation of responsible actors (governmental layers, public agencies and, 
increasingly, private actors such as landowners and developers as well; see also Spaans et 
al., 2011). Paying appropriate attention to interrelatedness at the infrastructure-land use 
interface potentially leads to synergies between road network development and regional 
or local land use improvements in an area. These synergies may enhance planning 
efficiency and overall area quality (Amekudzi & Meyer, 2006; Graham & Marvin, 2011; 
Kwakkel & Van der Pas, 2011). From a financial perspective, integration efforts seem 
attractive as property value is expected to increase in areas where infrastructure 
investments are made, due to improved accessibility and area quality. Through value 
capturing (VC), these gains can be recouped and reinvested in public facilities, such as 
infrastructure (Alterman, 2012; Priemus, 2002; Samsura & Van der Krabben, 2012; VROM-
Raad, 2004; RVW, 2004). VC can be understood as regaining increases in private property 
value that occur as the positive externalities of public investments. Examples of VC-
mechanisms are taxation or obligations to invest in public facilities (Whatmore, 1994; 
Healey et al., 1995). The application of VC also fits a trend of decreasing central 
government funding for major infrastructure works. The extent to which the recouped 
funds may be expected to contribute to investments in major road infrastructure works is 
circa 10%-20% (Ruding, 2008; Samsura & Van der Krabben, 2011).  

A precondition for the formulation and realisation of integrated projects is attention to 
institutional fragmentation of actors with responsibilities or roles in spatial planning 
(Baccarini, 1996; Turok, 2001; PBL, 2011; Verhees, 2013). Integration of interests requires 
open cooperation between actors representing interdependent interests. However, often 
these actors are strongly fragmented, e.g. across different spatial scales and with varying 
scopes of interest (Healey, 1998; Martens, 2007; De Jong & Spaans, 2009). A possible 
additional, but important effect of value capturing is improved control of planning and 
decision-making between these fragmented actors (Ruding, 2008). The application of VC 
hypothetically enhances cooperation between the fragmented actors at the interface of 
road infrastructure and other land uses (Rakers et al., 2010; Spaans et al., 2011). For 
example, more level planning arenas could be achieved by using captured values as a 
source of funding for overall spatial quality rather than for reinvestment in infrastructure. 
This could be an incentive for viable cooperation between fragmented stakeholders (see 
e.g. Van der Veen et al., 2010; Spaans et al. 2011; Fischer & Amekudzi. 2011). Nevertheless, 
literature and practice lack a nuanced understanding of the exact relationship between 
cooperation among institutionally fragmented actors and VC.  

In order to fill this gap, this chapter explores the hypothetical relationship between VC 
(three types) and cooperation among the fragmented actors that interact in integrated 
infrastructure-land use developments. More specifically, we provide an analysis of the 
interactions between public and private actors that form the basis for cooperation in three 



Towards area-oriented approaches in infrastructure planning 

 154 

Dutch planning projects at the interface of major infrastructure works and other land uses, 
in which various value capture mechanisms were applied. The Dutch planning system 
has undergone several institutional changes over the past decade. One of these is a 
revision of planning legislation, including improved provisions in public and private law 
for capturing surplus development values (Dutch public law ‘GREX’; De Wolff, 2007). 
This has improved the system’s suitability for the integration of road infrastructure and 
other land uses.  

Problems due to tensions between functional interrelatedness and institutional 
fragmentation are a general concern for infrastructure development in western societies 
and their sustainability goals (Amedkudzi & Meyer, 2006; Neuman, 2006; Hull, 2008). This 
requires a different approach to cooperation. The existence for various mechanisms for 
VC make the Dutch case a relevant case to provide first insights into the facilitation of 
cooperation as a relevant secondary effect of VC applications. 

6.2 Theory 

6.2.1 Cooperation between fragmented actors in integrated infrastructure planning 
approaches 
In order to pay appropriate attention to functional interrelatedness at the infrastructure-
land use interface, it is necessary to deal with institutional fragmentation (Baccarini, 1996). 
Addressing institutional fragmentation involves a shift from hierarchical government to 
open governance coalitions (Healey, 1998; Harding, 1993 in Woltjer, 2000; De Roo et al., 
2001; Cameron et al., 2004). Martens (2007) argues that contemporary governance should 
involve a shift from closed to open governance modes. Closed governance refers to a 
coordinative model, whereas open governance relates to a level playing field in which 
public and private actors can interact to develop policy. Open governance is characterised 
by either competition (interaction by power relations and bargaining) or argumentation 
(interaction by arguments, reasoning and ‘sense-making’ among actors) (Busscher et al., 
2014). Especially the latter one seems relevant in the light the aim to exploit potential 
synergies at the infrastructure-land use interface. 

The first and foremost factor in cooperation between organisations is interdependence 
(Booher & Innes, 2002; Verhees, 2013). Organisations are interdependent when outcomes 
are less readily available through the efforts of individual units than through collective 
effort (Molnar, 1978). Concerning infrastructure-land use integration, interdependence 
should be seen as symbiotic interdependence, a term coined by Alexander (1995). This 
refers to complementary differences and interlocking needs that actors cannot meet 
independently (see also Fenger, 2001). Synergies primarily emerge at the interface of 
symbiotic interests rather than at the interface of competing interests (Tjosvold, 1988). 
Additional factors for cooperation between organisations can be abstracted from 
operational literature on inter-organisational cooperation (Kaats & Opheij, 2012; Galavazi, 
2012). A second factor then is sufficient attention to mutual interests. Knowledge of and 
respect for the aims of other stakeholders in the planning arena are required to transform 
shared goals into integrated projects. Thirdly, as cooperation processes are strongly 
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subject to the contributions of individuals, cooperation must be explicitly regarded as a 
human effort. Fourthly, the institutional structures that form the practical framework for 
cooperation must have the capacities necessary for integrating the specific challenges at 
the infrastructure-land use interface. An example of such capacities can be found in 
Portland (USA), where the Metropolitan Planning Organisation has been generally 
successful in steering spatial development from an integrated perspective, due to its 
position in both urban and transportation planning (Tillema, 2012). Finally, in addition to 
a suitable institutional structure, the management of cooperative processes should also be 
fitted to the integrated objectives. Fitting management is characterised by e.g. a clear idea 
about process control and a coordinated distribution of roles. Such aspects can be 
anchored in administrative agreements. Table 6.1 summarises the outlined parameters for 
cooperation in in planning at infrastructure-land use interface. 

Table 6.1. Parameters for cooperation between fragmented actors at infra-land use 
interface 
Cooperation parameters Role in planning at infrastructure-land use interface 

Interdependent ambitions 
(necessary precondition) 

Symbiotic interdependence between 
complementary ambitions 

Attention to mutual interests Understanding and respect for mutual interests 
Cooperation as a human effort Trust, constructive group dynamics, and unifying 

leadership 
Institutional capacity Effective and efficient institutional structures 
Process management Agreement about process control, phasing, balance between 

content and process, and clear distribution of roles 

6.2.2 Potential financial and cooperative values at the infrastructure-land use interface  
The concept of value capture has long been intensively discussed in planning literature 
(see e.g. Rodriguez-Bachiller et al., 1992, Smolka & Amborski, 2000; Oxley, 2006; 
Alexander, 2012; Levinson & Zhao, 2012). The main argument behind the concept is that 
public action (policy change, development permissions etc.) not only leads to benefits for 
the general public and users, but also to a change in private property values, either 
positively (‘betterment’) or negatively (‘worsenment’) (Van der Krabben & Needham, 
2008; Iacono et al., 2009; Alterman, 2012). VC is concerned with regaining unearned 
betterment of private property due to positive externalities. It can be understood as an 
opposite to compensation for negative externalities (De Wolff, 2007). It is important to 
note that the concept can be operationalised in different forms: (a) as a direct mechanism 
that recoups a share of the private value increments that follow a public action or public 
works or (b) as an indirect mechanism that recovers a share of the actual costs of public 
works, regardless of property value increase (Van der Krabben & Needham, 2008; 
Alterman, 2012). 

An essential issue for VC is whether there are value gains to be captured and redistributed 
for the benefit of public investments. In integrated planning approaches, the synergy 
between interrelated land uses may lead to the emergence of added value. Holland (1998) 
explains, in abstract terms, how added value emerges from the interaction between 
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system elements. This reasoning assumes that the aggregated whole is more than the sum 
of its parts. Holland describes that such value is not present at the level of individual 
functions, but only when the systems are looked at as a coherent whole. In land use 
planning, this implies that an integrated strategy combining specific sectoral interests not 
only leads to sectoral results. It also generates values that cannot be related to a specific 
sectoral action. In less abstract terms, integration of traditionally separate spatial 
interventions (i.e. interventions in infrastructure, housing, water or nature) offers chances 
for ‘scope optimisation, with lucrative and non-cost-effective spatial investments at 
regional level linked together’ (Priemus, 2002). This implies the existence of opportunities 
for more efficient investments, potentially resulting in plans with lower costs and equal 
functionality, equal costs and higher functionality, or higher perceived value (De Jong & 
Spaans, 2009; Hijdra, 2013). Concerning investments in infrastructure, investment could 
improve not only transportation, but also the development potential of a whole area. It 
raises the accessibility of an area and ‘the image and perception of an area, thereby 
attracting additional private investment’ (Banister & Berechman, 2001).  

In addition to the financial value of VC, the application value capture mechanisms may 
be associated with other effects. An example is the potential influence on the cooperation 
between actors that are fragmented across different governmental levels and have varying 
scopes of interest (Rakers et al., 2010). These relationships have been little explored. Van 
der Veen et al. (2010) state that more distributive justice could promote joint 
‘improvement in infrastructure and other facilities in an area’. For example, redistribution 
of captured value increments can provide a source of funding for overall spatial quality 
(Van der Veen et al., 2010). Therefore, the possibility to capture and redistribute the 
additional value gains of an investment, e.g. in infrastructure, may facilitate interaction 
and joint action of actors. These actors do not necessarily have an interest in each other’s 
objectives, but expect to improve their own from the attention to overall spatial quality. 
Also, the momentum created by adequate and efficient road infrastructure developments 
may function to eventually arrive at a win-win situation, in which all actors involved 
somehow benefit from a project (Rakers et al., 2010). Getting to this beneficial situation 
incentivises cooperation for optimizing integration of separate interests. Hence, a 
potential additional effect of VC - its cooperative value - may be the enforcement of more 
open governance of institutionally fragmented interests.  

6.2.3 VC’s institutional context  
Another important topic for this study is how potential values may be captured. This issue 
touches upon the institutional side of VC. Iacono et al. (2009) distinguish different VC 
types based on the kind of coordination used to administer VC policy. Coordination can 
take the form of either compulsory measures enforced by a designated authority (i.e. 
taxation), or less formal partnerships. The taxation of unearned private value increments 
is an example of taxation, as are development obligations, i.e. allowing a public authority 
to compel private actors to complement investments for private interest with investments 
for community interests (Rodriguez-Bachiller et al., 1992; Oxley, 2006; Alexander, 2012). 
Partnerships have a voluntary or a negotiated character. Voluntary partnerships involve 
more intense cooperation between public and private actors, e.g. by actively sharing costs 
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and revenues based on development plans. Negotiated partnerships are formed in order 
to involve the passive landowners in the value capture.  

With regard to VC’s institutional context, it is also important to understand whose 
‘unearned’ property value increments are captured (Healey et al., 1995). The answer to 
this question involves a rather fundamental discussion of where unearned value 
increments end up: in the gains of private developers or in land and property values (Van 
der Krabben & Needham, 2008)? In order to make a clear distinction, this chapter slightly 
shifts the focus of this characteristic of VC to the grounds for value capturing: ownership 
or development. VC contributions can then be conceived either as a property charge on 
landowners and users, or as a charge on the profits of private developers. 

Based on the considerations above, four general VC types can be distinguished. However, 
in situations where taxation is applied as a coordinating mechanism, the application of 
VC is powerfully exercised on the contributors. Hence, in these situations it seems less 
relevant to differentiate on contribution grounds. This leaves two extreme types, 
compulsory and voluntary VC, and an intermediate type in the form of negotiated VC. In 
practice, these types are applied differently. This depends, for example, on which actor 
has an incentive for application of VC (see also table 6.2). 

Table 6.2. Three different value capture types 
Value capture 
type 

Coordination 
mechanism 

Contribution 
ground 

Example 

1. Compulsory Taxation Landownership 
or development 

Public incentive – In addition to the realization of 
public facilities there is nothing in return. 
Compulsory capture can be enforced by 
authorities on the basis of rules and regulation, 
although conditions apply. 

2. Negotiated Partnership Landownership Private incentive – Private landowners 
participate in a negotiation about the amount of 
value that is captured. They are aware that public 
stakeholders have the capacities to capture land 
value increments in a compulsory manner. 
Before that happens a negotiation takes place to 
come to better conditions for the public and 
private parties (optimization of the agreement). 

3. Voluntary Partnership Development Public and private incentive – Private developers 
participate in VC on a voluntary basis. Capture 
takes place in return for the right to develop an 
area and serves as a way to support the 
additional public investments needed in the 
development. VC is based on the profits that 
these developers make. These are (in particular 
situations) more difficult to capture, hence an 
incentive for public stakeholders to participate. 
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Regarding the procedures that underpin these VC types in practice, a four-stage value 
capture cycle can be used to illustrate value capture processes (Huxley, 2009). Although 
different VC types should be distinguished, this process serves as the basis for practical 
application of VC. The use of a cycle shows that VC is a process, rather than just the 
capture of value increments. It also illustrates the recycling of unearned private value 
increments in publicly financed spatial projects.  

1. Value creation 
‘The unlocking of and increase in the potential value of […] land and/or structures as a 
result of public sector intervention’: such an intervention could, for example, be the 
announcement of a project or a formal change in the land use plan. The extent of value 
creation depends on the synergy effects or collaborative advantage resulting from the 
combination of different spatial functions and integrated planning. 

2. Value realisation 
‘Subsequent private [or public] investment which ensures that potential asset value 
increase is realised’: the involvement of private actors who actually invest and share risks 
or public actors that take action following the announcement or change under step 1 (e.g. 
the construction of a train station or road that improve the accessibility of a location). 

3. Value capture 
Use of ‘arrangements by the public sector for the acquisition of a proportion of [monetary 
or in-kind] private sector returns for local reinvestment’: the actual application of public 
arrangements for the extraction of private increments. VC could be in the form taxations 
or negotiated or voluntary contributions, but it may also comprehend land transfers, 
service or management agreements, or private investments in general facilities.  

4. Local value recycling 
‘The re-investment of acquired monetary or in-kind contributions from the private sector’ 
(see also literature on Cradle-to-Cradle area development: Arts & De Vaan, 2010): the 
actual redistribution of captured values for further investment. For VC that is regulated 
by legislation the purposes for which captured value can be reinvested are often included 
in legislation. For negotiated or voluntary capture there may be more freedom, although 
it may be expected that agreement on these purposes are part of the interactions that 
precede the actual capturing. 

All four stages are relevant for planning approaches that integrate major road 
infrastructure works and other land uses with a regional or local character. Stages 1 and 
2 primarily relate to interactive plan making processes and creating win-win situations. 
These stages primarily deal with the ability to cooperate. Stages 3 and 4 explicitly relate 
to the institutionalised procedures of a VC system for recouping and redistributing 
unearned value increments. 
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6.2.4 Synthesis  
The review of literature on VC and cooperation in planning indicates that, in addition to 
the financial value of VC in integrated approaches to road infrastructure and other land 
uses, a potential positive relation exists between the application of VC mechanisms and 
cooperation: the cooperative value of VC processes (see also figure 6.1).  

The implied cooperative value may facilitate the transformation in the interaction 
between fragmented actors: from hierarchical to open governance, balancing between 
competitive and argument-based cooperation. In planning at the infrastructure-land use 
interface, such a transformation seems necessary to cope with the institutional 
fragmentation of actors at this interface. Five parameters for cooperation (see also table 
6.1) can provide insight into the conditions for formulation and realisation of integrated 
aims that pay appropriate attention to the functional interrelatedness of road 
infrastructure and other land uses.  

 
Figure 6.1. A conceptual model of the relationships between different types of value capturing and 
integrated road infrastructure planning approaches: the VC-process as a means to create financial 
value as well as cooperative value 

6.3 Research approach 

6.3.1 The Netherlands as case study 
This chapter explores the relationship between different VC types and the cooperation 
among institutionally fragmented stakeholders in integrated road infrastructure projects 
by examining the Dutch infrastructure planning practice. In the Netherlands, an increased 
application of integrated strategies at the interface of major infrastructure works and other 
land uses can be observed. Moreover, Dutch planning seems to be undergoing a slow 
‘institutional revolution’ aimed at coping with high levels of functional interrelatedness 
and institutional fragmentation (see e.g. Gerrits et al., 2012). Operational programmes for 
road infrastructure and other spatial plans were merged in 2007. In 2010, the Ministry for 
Infrastructure and Transport and the Ministry for Spatial Planning merged to become the 
Ministry of Infrastructure and the Environment, with the dual goal of improved efficiency 
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and reduced expenditure. In 2012, the first integrated national policy statement on 
transport and spatial planning was introduced.  

In accordance with these policy changes, planning procedures have been revised over the 
past decade. In 2011, the dedicated legislation that coordinates the Dutch planning process 
of major infrastructure works (Tracéwet) was updated. This update introduced an 
explorative stage which explores infrastructural problems in relation to other land uses, 
as well as options for integration Spatial planning legislation has undergone a 
transformation as well. In 2008, the Dutch spatial planning law (WRO) was revised to 
address the weakly proactive character of spatial planning and to improve slow and 
complex decision-making (De Wolff, 2007; Buitelaar, 2010). Comprehensive overviews of 
the institutional system for planning in the Netherlands are, for example, Needham (2014, 
from the perspective of spatial planning) and Marshall’s chapter on Dutch infrastructure 
planning (2013). 

While Dutch legislation for planning of major infrastructure works does not contain value 
capture provisions, spatial planning legislation has contained VC provisions since its 2008 
revision (GREX-legislation, see e.g. De Wolff, 2007). Recouping public investments from 
land owners is possible for municipalities, either through private law by means of 
agreements (anterior or posterior) or through public law by means of compulsory 
exploitation plans (Buitelaar, 2010). The recouped funds may however never exceed the 
initial public investment. Moreover, the recouped funds must have a direct relationship 
with the private development in terms of causality, benefit and proportionality (De Wolff, 
2007). This means that the Dutch system is first of all a system for cost recovery.  

6.3.2 Case studies 
To establish how different VC types facilitate cooperation between actors at the 
infrastructure-land use interface, we explored three integrated road infrastructure 
projects in which VC is applied. All projects have to deal with cooperation institutionally 
between fragmented actors. Each applies a different VC type: Greenportlane (compulsory 
capture, under the new legislative provisions), A59-corridor (negotiated capture) and A9-
relocation (voluntary capture). To gain insight into the cooperation between fragmented 
organisations, we looked at five parameters for cooperation, as outlined in the theoretical 
section.  

These early examples of an increasingly applied integrated planning practice were 
explored by means of a qualitative analysis. This analysis involved interviews with key 
individuals in the VC procedures and cooperation processes and archival research of 
project documentation (overall policy documents, project plans and available formal 
agreements between involved organisations). Per case study, we interviewed three 
individuals, representing the public and private stakeholders with key positions in the 
VC cycle. Moreover, to take into account the projects’ progress through the planning 
process, the interviewees and the documents used range from involvement in the very 
early phases to the current status of the projects (see Appendix 7). The interviewees were 
asked to set out their experiences regarding the cooperation between stakeholders and to 
reflect on the relation between the course of cooperation and the applied value capture 
types. The use of the VC cycle as an analytical tool allows to differentiate between pre- 
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and post-capture phases. We do not explicitly take into account the effects of the economic 
crisis on the cases: the financial effect of VC is not the main purpose of this chapter. 
Moreover, the economic crisis is too large and broad to settle with a small analysis. We do 
feel that we can assume that in all three cases VC has taken place under the same, 
worsening, economic conditions. 

6.4 Current practice: Infrastructure-land use integration in Dutch 
planning 

6.4.1 Project descriptions 

Project A: Greenportlane and Greenport area development 
Greenportlane comprises the construction of a new provincial road (5.3 km) as part of 
wider area development goals in the Venlo region. These goals are the development of a 
‘Greenport’ (5,400 ha, appr. 13,300 acres), an area for economic activity in logistics, agro-
industries (greenhouses), horticulture and manufacturing. A strategic development plan 
for the area has been developed. This plan underwrites long-term organic development 
in the area (Greenport Venlo, 2006; 2009). In 2012 the ‘Floriade’ world horticulture 
exhibition was held in the area. The exhibition resulted in the accelerated development of 
several elements such as Greenportlane. The first part of the road was constructed in the 
run-up to this event.  

Greenport is being developed by a dedicated private organisation in which four local 
municipalities participate: Greenport development company. Greenportlane has a special 
position in the Greenport project, a project manager explains: ‘From a functional-spatial 
point of view, the road is part of the wider area development goals; from an organisational 
perspective, however, the road development is a separate activity carried out by the 
province [regional infrastructure authority]’. A business case for the integrated area 
development has been made. Part of this business case is that the construction 
Greenportlane is partially financed through taxation of the owners of the surrounding 
lands (i.e. the Greenport area).  

Project B: A59-corridor and regional development strategy 
This project aims to create a viable development vision for the A59-corridor that is located 
between the cities of ‘s-Hertogenbosch and Waalwijk (ca. 20 km). The plan tackles three 
major challenges for the region (see also: Cooperating actors GOL, 2012; Bade & Smid, 
2009): 

• ‘The Green River’: a river flood protection initiative 
• ‘The Green Delta’: a programme aiming to create a coherent whole of green areas 

around the city of ‘s-Hertogenbosch 
• A59-corridor: an infrastructure project to improve several bottlenecks in and around 

highway A59 
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The aim is to promote better, faster and cheaper qualitative improvements for the region. 
An alderman mentioned that coordinated action is necessary to avoid regional stagnation 
and that ‘by approaching local issues collectively and in an integrated manner, broad 
public support is generated and, for example, the province also provides a contribution’ 
(BD, 2012). Twenty stakeholders cooperatively aim to establish innovative links between 
the development objectives concerning the A59 and the surrounding area (North Brabant, 
2013).  

Cooperation between the involved stakeholders, is based on sense-making and is strongly 
argument-based. A business case has been established, containing 25 spatial interventions 
including traffic flow measures, bridge reconstruction, floodwater storage, ecological 
corridors and recreation facilities. Although the A59 is part of the national highway 
network, the national infrastructure planning agency is not financially involved in this 
project. The A59 is not a major national priority. Since the need for the investment was 
strongly felt in the region, the region’s business community agreed to a raise of the 
property taxes to compensate the lack of national funding. 

Project C: A9 relocation and urban development 
This project comprises the relocation of a 5 km stretch of the A9 motorway in the 
Amsterdam region. The road has congestion problems, which the national infrastructure 
planning agency was planning to address through more intensive use of the same 
infrastructure (Stuurgroep A9 Badhoevedorp, 2006). Since the road divides the town of 
Badhoevedorp into two parts, local and regional authorities saw the proposed action as a 
window of opportunity to collectively address their interests (liveability, spatial quality). 
The final plan, currently in realisation, comprises relocation of the highway about 600 
meters south of the town and urban redevelopment (housing, offices and green areas) of 
the area vacated by the highway (Haarlemmermeer, 2013). 

After the initial mono-functional, traffic-oriented solution was abandoned in 2005, a 
coalition of public authorities and private actors reached an agreement on political and 
financial cooperation (Stuurgroep A9 Badhoevedorp, 2005). The core of this agreement 
was an innovative financial construction in which four layers of government and one 
private party contribute to the redevelopment of the road, in combination with urban 
development. However, the bulk of the investment is carried by the national 
infrastructure planning agency, the local municipality and the private developer. The 
infrastructure planning agency is investing the same amount as had been intended for the 
original road occupation measures, roughly half the required budget. Moreover, the area 
vacated by the highway is transferred to the local municipality free of charge. Together 
with a private developer, the local municipality will redevelop this area and invest the 
revenue in the relocation of the highway (ca. 50% of the required budget). In a voluntary 
agreement the municipality and the private developer have arranged that these funds are 
going to be recouped from the profit that the developer makes by redeveloping the 
vacated grounds.  
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Table 6.3 provides an overview of the financial stakes in the projects.  

Table 6.3. A comparative overview of project finances (based on project documentation: 
see appendix 7) 
 Greenportlane A59-corridor A9 relocation 
Cost (€1 = ca. 
0,72 GBP) 

€ 88 million € 101 million 
(approximately for total 
area development) 

€ 318 million 

Budget 
available 
directly from 
stakeholders 

- Collectively, the public 
stakeholders created a 
budget of around € 46.8 
million for the 
Greenportlane 

- Provincial 
contribution: € 20 
million 
- Municipal 
contribution: ≥ € 28.3 
million 
- Water Board 
contribution: ≥ € 3.5 
million  

- Budget originally 
reserved for 
optimization measures 
from national 
infrastructure budget: 
€ 157 million 
- Total contribution by 
others: € 71 million 

VC type Compulsory capture Negotiated capture Voluntary capture 
Additional 
budget 
through VC 

- € 26 million expected 
to be recouped from 
land development 
revenues by the 
development company. 
This leaves a gap of 
€ 15.2 million (2008 
figures). 

- Regional 
entrepreneurs: € 15 
million. This leaves a 
gap of ≤ € 34.2 million 
(2012 figures). 

- Local municipality and 
the developer raised 
€ 90 million from area 
development revenues. 

6.4.2 Value capture cycle in practice 
To fill the gaps between cost and available budgets, all projects attempted to attract 
additional funds through capture and redistribution of created value. Exploration of 
project finances using the VC cycle provides the following insights into the creation, 
realisation, capture and redistribution of added value.  

The previous section illustrates that the projects explored paid explicit attention to the 
creation of added value by means of an integrated objective of (re)developing road 
infrastructure in combination with local land use goals. Interviewees indicate that the 
added financial value of integration is expected to be found in higher property values and 
in improved efficiency of public investments. An important distinction is the scale at 
which benefits are gained. The Greenport area is a comprehensive greenfield 
development, where area development and improved accessibility go hand in hand. 
Developments take place within the same area, at the same scale. In the case of A9 
relocation, accessibility improvements are expected at a higher (national and regional) 
scale than the local urban developments. The project A59-corridor falls somewhere in 
between, with improved accessibility expected at higher and similar scales to the regional 
area development. 
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The realisation of created value takes place in different ways. In Greenportlane, private 
regional and local businesses are expected to profit from local quality and accessibility 
improvements. These businesses are expected to move to the area during the course of 
development. For the A59-corridor, the same underlying business case seems valid, 
although private businesses are already present in the area. Furthermore, in this case 
national government does not prioritise the accessibility improvement as high as regional 
and local authorities. This means that, unlike in the other cases, not all actors with a 
functional stake have been mobilised to participate in the VC process. In the case of The 
A9 relocation, the ownership of the area for redevelopment has been transferred for free 
from the road infrastructure agency to the local municipality. The local business and 
residential community is again expected to profit from local area quality improvements. 
A private developer is involved to invest in real estate based on expected investment 
benefits. 

Although all cases take different approaches to recouping value increments, all have been 
able to persuade regional and local businesses to join, either through participation in area 
development or by making a direct financial contribution. Based on the causal 
relationship between public infrastructure provision and private property value 
increments, the Greenportlane development company has the obligation to contribute to 
the road infrastructure development (in accordance with GREX legislation). This taxation 
is eventually settled in the land prices for the businesses that are going to be the owners 
and users of the area. Initially, the development company anticipated a different kind of 
VC, aimed at longer-lasting financial partnerships between stakeholders. However, future 
landowners and users were not prepared for this. In the case of the A59, local and regional 
businesses have decided to contribute to the overall area investment, including the 
infrastructure. The business community has collectively asked public authorities to raise 
the municipal property tax. This negotiated taxation is the result of deliberation between 
the municipalities and entrepreneurs. It aims to secure a private contribution to the plans 
finances in a situation where private developments are not a part of the plan. In the case 
of the A9 relocation, benefits from the area development are recouped from the real estate 
developer by the municipality based on a private agreement. The municipality has an 
agreement with the infrastructure agency to forward recouped values for redevelopment 
of the road infrastructure. 

In all three cases, the recouped funds are reinvested in road infrastructure 
(re)development. In the Greenportlane and the A9 relocation cases, the recouped funds 
are invested directly in road infrastructure. In the case of the A59-corridor, the situation 
remains somewhat unclear, as funds have not yet been specifically earmarked. The 
recouped funds become part of the regional development budget, which includes road 
infrastructure measures.  
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Table 6.4. Value capture stages in the explored projects  
VC stages Greenportlane (N295) GOL/A59 A9 Badhoevedorp 

1. Value 
creation 

A greenfield development 
scheme creates a high 
quality and accessible 
business location 

An integrated approach 
to liveability, accessibility 
and safety enhances the 
region’s position as a 
business location 

Relocation of a highway 
allows for the 
enhancement of 
accessibility, liveability 
and real estate 
development 

2. Value 
realization 

Regional and local 
businesses that are being 
attracted to settle in the 
area bring in new capital 

The present regional 
community considers 
development as inevitable 
to maintain its position 
and wish to contribute 

A consortium of private 
developers and the local 
municipality expect a 
high return from real 
estate investment 

3. Value 
capture 

Additional funds are 
expected to be recouped 
from land development 
revenues, under GREX 
legislation 

Regional businesses 
provide a negotiated 
contribution of € 15 
million 

Private developers and 
the local municipality 
contribute around € 100 
million, based on area 
development revenues 

4. Local 
value 
recycling 

Captured values are 
reinvested in 
Greenportlane 
infrastructure 

Captured values are 
reinvested in the total 
area development 
package 

Captured values are 
reinvested in relocation of 
A9 highway 

 
Table 6.4 illustrates that different VC types were applied in the cases studied. The VC in 
Greenportlane is an example of compulsory capture, since value increments are recouped 
from the owners of the land by means of taxation, as prescribed in the GREX. The 
landowners in the A59-corridor project are also subjected to VC. In this case, however, 
these owners engaged in a partnership with the developing authorities and capture is 
coordinated through private agreement. This case is an example of negotiated capture on 
the basis of landownership. Finally, the A9 case can be seen as an example of voluntary 
capture, as it is the private developer who is subjected to recouping development profits 
increments. This involves a voluntary partnership that is coordinated by private 
agreement.  

6.4.3 Cooperation parameters  
Regarding the necessary precondition of interdependent objectives, interviewees in the 
Greenportlane project indicated that interdependency of infrastructure and other land 
uses is clear. A project manager explains: ‘this greenfield development was going to be 
realised, including a plan for opening up the area for transportation. The Greenportlane 
thus was a consequence of the comprehensive area development’. In the case of the A59, 
the interdependence is also straightforward. From the beginning, planning intended to 
improve overall regional quality. For that purpose a wide array of interests, including 
interventions in the region’s road infrastructure, was necessarily pursued as a more 
efficient investment and lower planning effort. In the case of the A9, the official agreement 
between stakeholders states that ‘higher overall functionality can be better achieved by 
means of an integrated approach [relocation of infrastructure and urban development] 
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than by sole traffic optimisation measures’. In the end, improved functionality is primarily 
to be found in the urban objectives of the local authorities. The infrastructure planning 
agency, although it had a lower incentive to participate in cooperation, still participated. 
This was, partly, out of experimental curiosity for such innovative integrated 
development and cooperation.  

Secondly, with regard to understanding and respect for mutual interests, it becomes clear 
from the study that in the case of Greenportlane these factors were infrequently 
experienced. Various project managers reveal that the higher goal was soon set aside: ‘We 
had collective aims, but responsibilities were divided’. The province pursued realisation 
of the road infrastructure within a strict timeframe, whereas the development had broader 
aims concerning the whole area and a slower pace. Moreover, in the interviews, both 
infrastructure planners and spatial planners, expressed that they often felt a lack of respect 
from the other actors for their interests, due to their different frames of reference. In the 
case of the A59, where a win-win situation was pursued, understanding and respect for 
mutual interests were explicit points of departure in plan development. ‘Every actor 
should always be able to recognise his own interests within the wider plan’, explains a 
project manager. Similarly, in the A9 case the ‘will to keep on searching and exploring the 
possibility to achieve someone else’s interests without losing your own’ was essential in 
the early phases, according to an interviewed project manager. 

Thirdly, considering cooperation as a human effort reveals the practical consequences of 
a lack of shared goals in the Greenportlane project. Interviewed project managers describe 
a situation with different perceptions of the purpose of the planning process. An 
interviewee illustrates: ‘People with knowledge of asphalt and concrete had to interact 
with people who were working on abstract visions about the structure of the area and 
who were creating added value through the logistic accessibility and design of the area’. 
This mismatch caused miscommunications and low trust among the people working on 
the project within the various organisations. A project manager from the A59 case pointed 
out that in that project ‘trust is written in capital letters’. It appeared one of the crucial 
factors in the further specification of the goals. Finally, an A9 project manager revealed 
that cooperation between actors involved in that case was characterised by transparency, 
which facilitated a constructive dynamics. Furthermore, the courage shown within this 
project by the local municipality to substantially contribute was greatly appreciated by 
the national road infrastructure planning agency and has further promoted the collective 
enthusiasm. 

Fourthly, the absence of an appropriate institutional framework seems to have been 
another crucial factors for the cumbersome cooperation around Greenportlane. Project 
managers question the fragmentation of responsibilities: ‘To avoid [conflicts between] the 
multitude of interests, it would have been more efficient to have the development 
company responsible for the plan as whole, including the road’. Furthermore, an agenda 
of requirements was never determined and the project only had a cooperation agreement 
that was very operational, mainly intended to arrange the project finances. In the A59 and 
A9 cases, project organisation seem to have been more efficient, with signed cooperation 
agreements, institutionalised structures for political deliberations, as well as structures for 
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the preparation of these deliberations (Stuurgroep A9 Badhoevedorp, 2006; Cooperating 
actors GOL, 2012). 

Finally, with regard to process management, the lack of a signed cooperation agreement 
in the Greenportlane case led to uncertainty and disagreement about vision and goals, 
responsibilities and finances. It seems to have caused many of the conflicts described 
above: ‘we were planning without a clear framework and thus without knowing whether 
the plan would fit the purpose and vision’, a project manager revealed. In the A59 and A9 
cases, these formal agreements form solid foundations for fruitful and transparent 
cooperation, collaboratively making successive steps by indicating the purpose, interests 
and approaches, and the financial responsibilities of the parties. 

6.5 Analysis: Influence of VC on multilevel cooperation 

In our explorations, a compulsory type of VC, coordinated through taxation of 
landownership, is associated with low or even counterproductive cooperation between 
actors. In the explored case (Greenportlane), the institutional capacity for cooperation has 
been low due to diverging interests and goals. This resulted in cumbersome interactions 
between the provincial authorities responsible for the infrastructure, and the development 
company responsible for the wider area development. It is only the strong functional 
interdependency of road infrastructure and other land uses within this comprehensive 
greenfield development that suits the legal preconditions for capture of created value.  

A project manager stated that this ‘conventional’ type of mechanism for capturing and 
redistributing value ‘is safe and requires the least effort’. Due to the cumbersome 
cooperation, partnership based VC never became feasible in this project. Essentially, the 
effort for creating the required partnership between stakeholders for application of other 
VC types appeared too high. Moreover, the application of a compulsory VC type seems 
not to have intensified cooperation later on. 

On the basis of our explorations, negotiated business cases could be associated with closer 
forms of cooperation. However, in the A59-corridor project case, where the regional 
business community provided a financial contribution for the improvement of the 
region’s overall social, economic and environmental qualities, the application of this 
innovative VC mechanism seems to have only slightly enhanced cooperation between the 
public and private actors represented in the regional coalition. Interdependency, shared 
aims and a shared organisation and process already characterised the interactions 
between partners in this coalition in the stages before the actual capture of created value. 
In addition to that, a project manager mentions, the negotiated VC type seems to have 
improved the clarity of involved organisations’ interests for the other participating 
organisations: ‘To have your own interests served [within the shared business case], 
everyone’s interests needed to be clear to the others and respected as such’.  

Rather, this exploration of negotiated value capture illustrates that interdependence, 
awareness of it and a clear and shared development aim, established through intensive 
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cooperation, can provide a solid foundation for the application of VC. A project manager 
explained the regional business community’s awareness of the interdependency of 
mutual interests like this: ‘It is important that the A59 is free of traffic jams, but if the local 
business community wishes to continue attracting employees in the long run, the region’s 
liveability is equally important’. Another project manager indicated that due to necessity 
and the broadly shared aims in the plan, ‘the additional revenue that will be made through 
adoption of the plan is clear to the regional business community in such a way that the 
public effort to raise a private contribution of € 15 million was only minor’. Finally, a 
project manager revealed that the business community’s willingness to contribute was 
further enlarged by the broad coalition of public actors and the human effort of several 
individuals in this project: ‘Inspiring local leadership has been crucial in creating the 
required regional public support and in convincing local private actors of the potential 
value that is created through the integrated aims’. 

The voluntary type of value capturing that we explored lastly illustrates a reciprocal 
relationship between VC and cooperation. In the A9 case, with the private developer and 
municipality as contributors in a partnership situation, application of VC has contributed 
to a solid foundation for further cooperation. Moreover, open and professional 
cooperation between public organisations were also a basis for capture and redistribution 
of added value. The application of a VC mechanism has enabled national infrastructure 
authorities to participate in this integrated approach to infrastructural issues and local 
liveability concerns. As such, the partnership-based business case under a voluntary VC 
mechanism appeared a basis for continuing the open cooperation in this case. Based on a 
considerable financial foundation (50% contribution to the required budget by the local 
municipality and the private developer, and free transfer of ownership of the former 
infrastructure site) the national infrastructure providers and the local and regional actors 
were able to establish a constructive institutional structure for further development of 
their shared goals. ‘Everyone’s participation was based on their own interests, which is 
important. But, without cutting back on our own interests, we were all willing to explore 
how other interests could be served’, a project manager emphasises understanding of 
mutual interest and constructive group dynamics as consequences of the redistribution of 
finance.  

The local municipality’s courageous leadership in making such a substantial commitment 
aroused the interest of the other participants to further pursue this innovative financial 
construction. ‘It has been very important that the local municipality was willing to take a 
certain risk with the integrated goals and intention to contribute half of the required 
investment. This was very convincing and was greatly appreciated, at least to the national 
infrastructure planning agency’. Hence, in this case there seems to be a reciprocal 
relationship between cooperation and value capture: application of VC and redistribution 
of values to promote interdependency, strengthen the ensuing cooperative process at the 
infrastructure-land use interface. At the same time, interdependency, the municipality’s 
courageous attitude, shared goals and transparency all were preconditions for the 
application of the VC mechanisms in this project’s innovative business case. 

A positive relation between VC and cooperation is recognizable in partnership-based 
applications of VC. This relation appears to be related to the explication of value in 
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integrated projects that takes place in VC processes. In the early stages of the VC-process, 
open cooperation allows for a thorough discussion and exploration of interests between 
functionally interrelated, but institutionally fragmented actors. From such discussions the 
potential becomes clear for synergies between infrastructure and other land uses. 
Eventually, financial exploitation of these synergy values could be an incentive for VC.  

This positive relation is not observed in interactions that take place around taxation as VC 
type. The interviewees in the Greenportlane case explained that VC was applied in a 
situation that lacked cooperation in the early stages of the process. In this uncooperative 
process, potential synergies were not made explicit and the participants did not develop 
a sense for a business case based on partnership. In the later stages of the value capture 
process (capture and redistribution of value), the applied taxation provided no incentive 
to move away from hierarchical coordination.  

6.6 Conclusions 

The point of departure for our qualitative explorations was the hypothetical expectation 
that, in addition to the financial value of VC, value capturing may also have cooperative 
value. Our empirical study and analysis lead us to the conclusion that the application of 
VC could indeed be an incentive for cooperation between infrastructure providers and 
actors involved in regional or local land use planning. Particularly the later stages in VC 
processes, value capture and value redistribution, have the capacity to strengthen 
interactions between fragmented actors and to overcome problems with institutional 
fragmentation.  

However, a more nuanced look at our findings reveals that the relation between VC and 
cooperation between fragmented actors should be seen as a reciprocal relationship, rather 
than a cause-effect relationship (see also figure 6.2). Cooperation can be regarded a 
precondition for application of VC. In particular for the first two stages in VC processes: 
value creation and realisation.  

These positive relations are not encountered in all types of VC. Especially the applied 
coordination mechanism seems to be an influential factor. A positive relation is observed 
in the cases between partnership-based VC and cooperation, whereas this positive 
relation is not observed in interactions that take place around taxation as VC type 
(illustrated at the top of figure 6.2). The differences in possible contribution grounds seem 
to be of less relevance. 

The case studies provide strong indications that the positive relationship between the 
partnership-based VC types and cooperation between fragmented actors may be 
attributed to several cooperation parameters. In the early stages, parameters such as 
awareness of interdependence, understanding of mutual interests and human efforts may 
establish the required preconditions for viable application of VC (figure 6.2, left side, 
upper box). In later stages, when values are captured and redistributed, an established 
shared business case and official agreements may help to maintain conditions for 
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cooperation, by explicating and institutionalizing the interdependency of the involved 
organisations (figure 6.2, left side, lower box). 

 
Figure 6.2. The reciprocal relation between various cooperative values of VC in integrated road 
infrastructure planning: cooperative values are a precondition, as well as a benefit of negotiated or 
voluntary VC processes 

Here it must be mentioned that the additional efforts for enhancing cooperation should, 
at a certain point, be expected to outweigh the additional benefits of cooperation. To avoid 
unviable efforts for enhancing cooperation, it may be interesting to study the interactions 
between actors in VC-processes from a transaction cost-perspective (see e.g. Zajac & 
Olsen, 1993). 

Although this chapter focuses strongly on the Netherlands, the findings are also 
interesting from an international perspective. Our explorations show how cooperation of 
fragmented actors helps to make potential synergy values explicit and exploitable. 
Through facilitation of cooperation between institutionally fragmented actors a different 
approach to dealing with interrelatedness of land uses becomes feasible. Central to this 
approach is a proactive focus on the exploitation of the positive effects of interrelatedness, 
rather than on reactively mitigating its negative consequences. This transformation fits a 
trend towards more cooperative, bottom-up, localised and durable modes of planning, 
financing, such as piecemeal organic development (Janssen-Jansen et al., 2012; RLI, 2014).  

The observed mechanisms in this chapter are based on in-depth observation of three cases 
that are first experiences from a rather specific context. In the pursuit of general 
recommendations for dealing with the issue of functional interrelatedness and 
institutional fragmentation, it is essential to take the diversity of institutional planning 
contexts into account. Moreover, validating the relationships found, requires further 
research that links a classification of VC types to cooperation parameters in a more 
quantitative way.   
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7 Conclusions: 
Towards more sustainable planning  

of highway infrastructure? 

 

  
The title of this painting by Joe Barbetta is ‘Highways’. The original painting was unveiled 
in 1991 during the kick-off of the New York City Department of Transportation’s highway 
beautification program. The painting forms a contrast to the illustration at the beginning 
of chapter 1, which showed the fragmenting impact of infrastructure and transport on 
urban morphologies. This emphasized the problems and challenges of planning for 
mobility growth within a strongly interrelated urban context. The painting above is a 
vision of what future urban highways may look like. Although this painting only displays 
an abstract image, it presents an inherently different view on the position of major road 
infrastructures within the urban landscape. It hints at the dual position of highways. On 
the one hand, the painting shows that highways have a large impact on the formation of 
urban, and also peri-urban and rural, landscapes. On the other hand, it recognizes the 
interrelatedness of land uses. Consciousness of this duality is essential for making 
deliberate choices about an appropriate form of line- or area-oriented infrastructure 
planning.
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7.1 A study on area-oriented infrastructure planning 

The illustration on the title page of this chapter depicts the way in which infrastructures 
are part of the same spatial system as other land uses – urban land uses, in this case. In 
contrast to the illustration at the beginning of chapter one, this one reflects the 
interrelatedness of major road infrastructure and surrounding land uses (see also Cervero, 
2009). This interrelatedness has been the core theme of this study. In order to define a way 
forward for handling these issues, this study has explored the content, processes and 
institutional conditions for area-oriented planning. The application of such strategies has 
been studied in Dutch infrastructure planning practice. To come to an effective and 
efficient area-oriented planning approach, this study has focused on smart measures and 
institutional preconditions for improving the planning of major road infrastructure 
works. Existing political-organizational structures were taken as a starting point. 

Ever since the first large-scale development of highway networks, perceptions with 
regard to the relationship between road infrastructure and its surrounding areas have 
changed. Chapter 2 of this study has illustrated the evolution of the planning approaches 
for dealing with this interrelatedness: from minimizing the negative effects of road 
infrastructure on its environment, to exploiting the positive effects of the interrelatedness 
between land uses. Chapter 3 has shown the necessity of paying attention to the potential 
positive effects that the interrelatedness of road infrastructure and other land uses in an 
area may have, from an early stage onwards. It has also shown that due to the institutional 
fragmentation at the infrastructure-land use interface, the necessary interaction between 
actors responsible for other land uses remains complicated. Subsequently, chapters 4, 5 
and 6 of this study have explored various strategies for addressing functional 
interrelatedness of infrastructures and other land uses, within an institutionally 
fragmented context. The creation, assessment and exploitation of potential added value 
at the infrastructure–land use interface have been central to these strategies.  

This study provides a wide, international audience with access to the merits of integrated 
strategies in road infrastructure planning – or in Dutch practice: ‘area-oriented 
approaches’. By distinguishing a spectrum of different types of integration, this study 
details various planning approaches at the infrastructure-land use interface. Close 
observation of a number of projects has illustrated these merits, and has also set out the 
preconditions for practical application of such planning strategies. 

This last chapter draws overall conclusions and provides recommendations for planning 
practice. First, in section 7.2, we discuss the study’s findings by means of the research 
questions outlined in chapter 1. After that, section 7.3 reflects on this study’s main 
objective of this study and presents the outlines of an area-oriented planning approach. 
Section 7.4 reflects on the research that was performed for this study and provides 
directions for further research. Finally, in section 7.5 all findings are used to provide 
recommendations to road infrastructure planning practice.  
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7.2 Research findings: Exploring the core elements of area-oriented 
approaches 

Before reflecting on the main goal of this study, this section discusses the research 
questions that were defined in chapter 1. The first and second research questions are of a 
broad character. The purpose of these questions has been to explore planning issues at the 
infrastructure-land use interface, as well as to explore the potential of integration as an 
appropriate response to these issues.  

 

Research question 1 – In what way does road infrastructure planning deal with 
complexities on the interface of road infrastructure and other land use functions? 

This study shows that road infrastructure planning has various options for responding to 
the influences that social, political and financial dynamics have on infrastructure 
planning. From an analysis of Dutch policy documents, three central parameters for 
conceptualizing these planning approaches became apparent: (a) the level of integration 
between infrastructures and other land use interests, (b) the geographical scope of 
planning, and (c) the involvement of various actors.  

Concerning the level of integration (a), chapter 2 illustrates the importance of differentiating 
between reactive and proactive ways of dealing with other land uses. Conventional 
approaches have a strong sectoral focus. The purpose of these sectoral approaches is the 
implementation of pre-specified infrastructure plans. These approaches have a strong 
focus on minimizing the external effects that infrastructure has on the directly 
surrounding area. This means that other land uses are treated in a reactive manner, i.e. 
after the infrastructure plans have been established. A second type of infrastructure 
planning expands the focus of infrastructure planning to include other parts of a 
transportation system: internal integration. The purpose of this expansion of the scope is 
to optimize the use of a transport system. Other land uses remain involved only reactively, 
to minimize the external impact of transportation: a narrow functional scope. Examples 
include the development of a comprehensive regional and multimodal transport system, 
innovations in the transport sector with new forms of electric, shared and autonomous 
transport, and development of transport nodes. A third type is external integration. The 
main characteristic of external integration is the proactive inclusion of other land uses in 
infrastructure planning: a functional expansion of the scope of infrastructure planning. 
Proactive inclusion implies that other land uses are involved from the early stages 
onwards in order to come to improvements that will benefit the infrastructure, as well as 
the land uses in the vicinity of the infrastructure. Often-encountered examples of external 
measures are covering of roads (tunnels, land tunnels, semi-covered roads), improvement 
of passages under and over the road and urban and landscape-focused improvements. 

Concerning the geographical scope of infrastructure planning (b), a distinction can be made 
between a small, local focus and a larger regional focus. Conventional approaches tend to 
minimize the geographical scope of infrastructure as much as possible, preferably to the 



Chapter 7 – Conclusions 

 
 179 

area that is or will be directly affected by the negative impact of the road. The geographical 
scope of network approaches (internal integration) is enlarged from a single road towards 
a network of transport provisions. Nevertheless, planning remains focused on the area 
directly surrounding the transportation lines in the network. Wider geographical scopes 
are encountered in external expansions of the functional scope (i.e. the inclusion of other 
land uses in infrastructure planning). These approaches consider positive and negative 
effects of infrastructures in a wider, coherent area, i.e. a city or a region, rather than just 
the area directly surrounding the road. 

Regarding the involvement of actors (c), this study distinguishes two forms. The first 
extreme is to minimize the number of actors who can exert influence on the planning 
process. This inward orientation resembles infrastructure planning’s conventional 
approach of maintaining maximum control over complex infrastructure planning process. 
The other extreme is based on collaboration in plan-making and sharing authority in 
decision-making. This strategy actively involves many actors in the planning process. The 
purpose of such involvement is to take account of the many interests at the interface with 
other land uses.  

Based on all these parameters, two extreme infrastructure planning approaches can be 
distinguished: line-oriented and area-oriented planning approaches (see chapter 2). These 
approaches differ with regard to the positive and negative effects of infrastructure 
planning that are addressed. The main purpose of conventional, line-oriented planning 
approaches is controlling, constraining and mitigating the negative effects of 
infrastructure planning. Within line-oriented approaches, the positive effects are often 
encountered at the regional or national level of scale. It is the performance of the 
comprehensive transport system and the general economy that benefits most from 
investments in major infrastructure. On the local scale, a positive effect might be the 
enhancement of accessibility, when the location’s connection to the transport system or 
the traffic flow on the transport system are improved. However, the negative effects of 
infrastructure planning (e.g. noise, nuisance barriers effects), are strongly felt at this scale. 
Therefore, a conflict between the infrastructure interest (a national interest) and the local 
spatial interest is inherent to line-oriented planning (table 7.1).  

Area-oriented planning approaches intend to overcome this scale issue by enhancing the 
balance between spatial scales. For that purpose, explicit attention is paid to development 
of local area quality, in addition to protection against negative effects (table 7.1). For that 
purpose, area-oriented approaches explicitly explore the complementarity of 
infrastructures and local land uses. By re-establishing a balance between national, 
regional and local interests, these approaches provide infrastructure planning with 
improved means to remain within acceptable limits of time, social costs, stakeholder 
satisfaction and quality.  
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Table 7.1: The positive and negative effects of line-oriented and area-oriented planning 
approaches at two spatial scales (main difference between line- and area-oriented 
approaches in bold) 
Infrastructure 
planning 
approaches 

Positive effects Negative effects  

Line-oriented 
 

National/regional: improved 
performance of transport and 
economy 

National/regional: investment 

Local: accessibility 
improvements  

Local: environmental effects, 
barrier effect 

Area-oriented National/regional: improved 
performance of transport and 
economy 

National/regional: investment 

 Local: area quality (cleaner, safer, 
more attractive environments) 
and accessibility improvements 

Local: environmental effects, 
barrier effect 

 
The exploration of policy documents in chapter 2 also illustrates that a policy trend 
towards more area-oriented planning can be observed. In the Netherlands, this trend 
resembles the country’s developments during the post-WWII period: from rebuilding the 
nation, through the rise of mass mobility and growing environmental awareness, towards 
maintaining the welfare state. During this period, the complexity of infrastructure 
planning changed substantially. Initially, infrastructure planning was considered a 
relatively simple engineering task, carried out within a stable social, political and financial 
context. This suited a straightforward line-oriented approach. Over the past decades, the 
influence of spatial, social, political and financial dynamics (such as scarcity of space for 
development, increasing environmental awareness, stricter legislation, decentralisation 
and growing influence of regional and local governments, and more sober financial 
conditions; see also chapter 2) on infrastructure planning has been experienced stronger. 
In order to remain effective in terms of costs, time, quality and stakeholder satisfaction, 
issues that were initially considered side issues (environmental impacts etc.) became just 
as important as the main issue of infrastructure planning. This induced the introduction 
of strategies with wider spatial views and proactively seeking fruitful collaboration with 
organizations responsible for the other land uses within that larger area. 

Chapter 2 shows that line-oriented and area-oriented infrastructure planning strategies 
are the extremes of a spectrum for addressing issues at the interface of major 
infrastructures and other land uses. This spectrum contains other, in-between types, such 
as routing, network-approaches and context-sensitive design (see figure 7.1). In other 
countries, comparable attempts to address the tensions between interrelatedness and 
fragmentation can be recognized up to a certain extent. In the USA and the UK especially, 
an interest in partnerships and broader governance strategies can be observed. This 
interest points at a broader realization that an adjusted planning approach is needed for 
addressing planning challenges at interface of infrastructure networks and local and 
regional land uses. 



Chapter 7 – Conclusions 

 
 181 

 
Figure 7.1. Several planning approaches at the infrastructure-land use interface. Approaches 
distinguished by level of integration, number actors involved and geographical scope (displayed by 
size of the dots). 

 

Research question 2 – What different perspectives on integration at the infrastructure-
land use interface for effectively dealing with interrelatedness and fragmentation can be 
distinguished and how is the concept of integration differently interpreted throughout 
integrated infrastructure planning processes (i.e. from strategic ambitions to 
implementation)? 

The infrastructure planning process has many different dimensions in which the 
interrelatedness of land uses plays a role. Chapter 3 illustrates that area-oriented 
approaches are applied for strategic purposes as well as for operational ones. These 
purposes were studied in two projects in the Netherlands: the Eindhoven Ring Road and 
the A2-passage at Maastricht. The difference between these motivations is in the character 
of the interrelatedness that they attempt to cope with. The primary purpose of integration 
for strategic purposes is to develop an integrated vision that brings the various interests 
within an area together. Its main concern is to strengthen the socioeconomic perspectives 
of a region (daily urban system) for the longer term. At the operational level, the efforts 
of integration are more concerned with addressing implementation problems that can be 
linked to project support issues on the short term. Such efforts focus on the relations 
between different local land uses (external relations) that are physically adjacent, and 
which are therefore competing for space. Therefore, integration for operational purposes 
is often limited to a clearly demarcated project location. 

Regarding the practical implementation of these area-oriented strategies, various extents 
of interaction may be distinguished: (1) no cooperation, (2) coordinated action, and (3) co-
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production. The cases in chapter 3 illustrate that the mere involvement of extra actors is 
not automatically an effective approach for dealing with institutional fragmentation. It 
important to also consider the way in which the interaction between these actors takes 
place. While coordinated action is primarily concerned with enhancing the efficiency and 
legitimacy of sectoral policies, co-production pursues the realization of synergetic effects 
for an area as a whole. This leads to higher-quality outcomes with stronger legitimacy and 
public support. Co-production processes may be characterized by two kinds of consensus-
seeking between actors: (1) learning about each other’s interests and (2) negotiation. The 
case studies in chapter 3 show that both are core characteristics of interactive processes. 
However, they receive different emphasis within strategically and operationally inspired 
processes. The cases illustrate that the joint fact-finding in strategically inspired 
integration asks for explorative learning. In contrast, operationally inspired integration is 
about finding ways to achieve predefined operational aims. Emphasis on negotiations 
concerning mutual interests are found to be a valuable part of chasing win-win outcomes 
that serve the interests of all of the stakeholders in an area. 

Another important observation is that the motivations underlying an area-oriented 
approach change throughout the planning process. Integration is often induced when 
planning encounters problems that follow from the interrelatedness of land uses. 
Involved actors then establish coalitions in which they explore the common ground for an 
integrated approach. During the implementation of the plan or project, the character of 
interrelatedness of land uses may change, for example when a planning process proceeds 
to a subsequent planning stage and/or when an integrated plan is divided into 
subprojects. These events change the level of scale of the plan or project. At the scale of 
these new subprojects, the interrelatedness of land uses may be different from they way 
it was at the scale of the initial plan: e.g. a change from strategic to operational issues. Also 
different actors may be involved. As a consequence, the initial integrated plan may be of 
lesser merit at the operational stages of a planning process.  

The cases studied in chapter 3 illustrate that interrelatedness of land uses evolves from a 
strategic issue into a more operational issue. It is found that relying too strongly on one 
initial, integrated idea – either strategic or operational – may lead to planning problems 
in later stages, due to a lack of attention to other dimensions of interrelatedness. In order 
to deal with this, an effective area-oriented approach should be conscious of the fact that 
underlying reasons for integration are generally not stable. Therefore, the focus of a 
planning process needs to evolve in accordance with the interrelatedness encountered 
throughout the planning process. Consequently, at those moments when a planning stage 
is completed and the process proceeds to a successive planning stage, it is necessary to 
explore, again, the need for an integrated planning approach. The outcome of this 
exploration is a fresh approach that addresses the appropriate level of scale – strategic or 
operational. Mechanisms are needed for maintaining a viable focus of integration 
throughout successive phases of the planning process. In this study, several examples of 
such mechanisms were found. Examples are learning about mutual referential frames, a 
contract between public and private parties, and the participation of other public 
stakeholders (such as local residents or business communities). 
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The answers to research questions 1 and 2 illustrate the necessity of integration for dealing 
with functional interrelatedness and institutional fragmentation in infrastructure 
planning. The answers also show how an area-oriented approach could be a more 
effective approach and have added value over conventional, line-oriented approaches: the 
realization of infrastructure aims and higher quality outcomes that contribute to the 
interests of multiple actors in an area. Research questions 3, 4 and 5 have more practical 
orientations The aim of these questions is to provide concrete directions on three aspects 
of integrated planning: creation of value, assessment of value, and exploitation of value. 
For that purpose, design approaches, a new assessment instrument and value capture-
mechanisms are studied as examples of these aspects.  

 

Research question 3: Creating value – What are the merits of a design approach in projects 
of integrated planning at the infrastructure-land use interface and how can these merits 
be exploited in the practice of area-oriented infrastructure planning? 

Chapters 2 and 3 illustrate that co-production between actors nested at multiple scales is 
a central element of area-oriented approaches. The cooperation that is needed for creating 
added value at the infrastructure-land use interface is compromised by a particularly 
strong institutional and cultural fragmentation of planning cultures at this point. In 
planning literature and practice, spatial design is often portrayed as a means to overcome 
the divide between land use interests. At the moment, infrastructure planning also 
displays a strong interest in different kinds of design approaches for the purpose of 
operationalizing area-oriented planning ambitions. In order to explore such design 
approaches in infrastructure planning, two large transport infrastructure projects – the 
Utrecht Ring Road and Room for the River Nijmegen – were studied (see chapter 4). The 
Room for the River-project comprises works on a major Dutch waterway and the 
surrounding urban area. The water sector provides an interesting example, as integrated 
planning approaches are frequently applied in the sector, often with positive results.  

The case studies and additional interviews with design experts illustrate the merit of a 
design approach in achieving area-oriented planning goals and in overcoming the 
fragmentation between actors at the infrastructure-land use interface. The main merit of 
a design approach is that it combines a strong focus on the content of planning with the 
capacity to facilitate collaboration.  

Chapter 4 illustrates that the content and processes of design are two central parameters 
of design approaches. Regarding the content of design, this study used geography 
literature to understand different views on space and place. The debate on space and place 
is dominated by the contrast between a territorial versus a relational understanding of 
how the identity of spatial elements is determined. A territorial interpretation may be 
defined as a conventional understanding of space, in which places subsequently derive 
their identity from their positions at the spatial scales they are nested in. Within such an 
understanding, highways are primarily seen as functional transport corridors that connect 
two locations. In this perception, highways are nested at a high level of spatial scale 
(national/regional). This contrasts with the relational view. Within a relational 
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understanding, spatial elements and locations derive their identity from the networks of 
relations that they are nested in, across the various spatial scales. This implies that 
highways are primarily seen as part of an area, rather than as part of a transport network. 

Regarding the processes of a design approach, two extremes can be identified as well: 
solutionism and collaborative exploration. Solution-driven design is based on the 
assumption that planning problems are well-defined. Such processes focus on developing 
grand design solutions to the assumed problem. In contrast, collaborative exploration is a 
problem-driven form of design. It adheres more to the interrelatedness of land uses that 
contemporary infrastructure planning has to deal with. The focus on ‘designing as making 
sense together’ seems to better suit the institutionally fragmented reality of infrastructure 
planning. 

The combination of these parameters leads to four design types: (1) technical design, (2) 
negotiated design, (3) comprehensive design, and (4) relational design. From the 
perspective of area-oriented approaches, promising outlooks are provided in particular 
by a transformation from technical design – which is the closest to the role of spatial 
design within a conventional planning approach – to relational design. However, it is 
found that a design approach should preferably be set up as a combination of technical 
and relational design. While technical design is primarily concerned with the functioning 
and aesthetics of the infrastructure itself, the main purpose of relational design is to place 
the infrastructure within the wider network of land use relations of the area surrounding 
the infrastructure. It is found that the strengths and weaknesses of technical and relational 
design approaches complement each other (figure 7.2).  

 
Figure 7.2. The elements of technical and relational design are complementary. In dealing with the 
challenges of interrelatedness and fragmentation these approaches therefore strengthen each other. 
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When they are alternated effectively, technical and relational design jointly have the 
capacity to effectively deal with the challenge of interrelatedness and fragmentation in 
major infrastructure planning projects. The cases in chapter 4 illustrate that such a design 
approach facilitates the co-production of plans and projects between fragmented actors. 
The cases in chapter 4 show how well-coordinated design approaches enrich 
infrastructure planning with a broad discussion about the interrelatedness of land uses. 
This capacity is in the open and equal dialogues between stakeholders with various 
interests facilitated by relational design. Through such dialogues, actors learn about 
mutual interests and design becomes a platform for collaborative exploration of the 
potential synergies between the land uses in an area. Alternation with a technical design 
perspective ensures that the discussed plans are also realistic and viable. In the end, both 
cases endeavoured to achieve meaningful solutions: a shared story about the future of the 
concerning area, rather than solutions that are only acceptable as a product of 
negotiations.  

The study in chapter 4 also highlights several preconditions for the application of design 
approaches. A first precondition concerns the role of spatial designers to coordinate the 
design process. This role demands that designers have vast substantial knowledge, a 
sense for the interrelatedness of land uses, political sensibility, and an interactive view on 
planning. This combination of content and process related capacities is expected to be 
more effective than the involvement of the omniscient designer or a general mediator. 
Another precondition is the need for a shared sense of urgency, for example after a crisis 
in preceding planning phases or through a collective public initiative. 

 

Research question 4: Assessing value: How may systems for planning and decision 
support be improved in order to cope with the tensions between interrelatedness and 
fragmentation, and how can these systems be applied effectively in area-oriented 
infrastructure planning? 

Planning and decision-making need to be informed about the added value that area-
oriented strategies have over conventional, line-oriented planning. Therefore, decision-
support systems (DSS) are an important element within area-oriented planning 
approaches. In literature, comprehensive DSS are described to contain three essential 
steps that precede decision-making: (1) intelligence collection, (2) generation of 
alternatives, and (3) choice of one preferred alternative.  

To appropriately address the challenges of area-oriented planning, decision support faces 
two main challenges. A first challenge concerns the content of planning. Chapter 5 
explains that the comprehensive merit of an infrastructure planning alternative consists 
of its transport value and its area value. Within a line-oriented practice, the scope of 
planning is mainly limited to its primary effect: the value a proposal brings to transport. 
On the contrary, an area-oriented planning practice encourages planners and decision-
makers to include the ancillary value for the wider area in their considerations about 
planning proposals. Secondly, area-oriented planning and decision support is confronted 
with issues that relate to the role that information provision plays. The infrastructure-land 
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use interface is populated by planners from different disciplines and different 
backgrounds. Due to the different referential frames that these groups have, planning and 
decision-making may proceed cumbersomely. Co-production requires that planning 
information is used in a cross-disciplinary setting, from the early planning stages 
onwards. These processes require learning about different interests between actors and 
informed negotiation to optimize win-win outcomes. For that purpose, area-oriented 
planning requires pro-active use of planning information to enrich the collaborative 
generation of alternatives. This contrasts line-oriented planning, where information is 
primarily used reactively: in the choice of one preferred alternative.  

Possible improvements to infrastructure planning’s DSS are explored at the hand of the 
Sustainability Check (‘Omgevingswijzer’). This tool is a Dutch example of an international 
trend towards assessment tools that intend to include sustainability in planning processes 
from an early stage onwards. The Sustainability Check was studied in two cases: the A1-
Zone and the passage of the N309 at ‘t Harde. The case studies illustrate how the 
Sustainability Check distinguishes itself from conventional instruments through a more 
inclusive scope and equal treatment of primary and ancillary effects. Regarding the 
planning process, proactive application, a transparent process, lower assessment costs 
and strong communicative capacities make the instrument well equipped for coping with 
institutional fragmentation. 

Based on the study of the Sustainability Check, it may be concluded that the main merit 
of tools for early sustainability assessment is to support reflection on the scope of planning 
and to support the generation of meaningful, integrated infrastructure planning 
alternatives. This merit may be attributed to four capacities: 

• introducing useful intelligence about primary and ancillary costs and benefits, of 
alternatives; 

• facilitating determination of scope and generation of alternatives by proactive use of 
the information; 

• addressing institutional fragmentation by learning about referential frames; 
• interpreting the ‘hard’ outcomes of conventional tools by adding a softer, contextual 

perspective at the area level to them.  

The Sustainability Check combines a (qualitative) view on the content of planning with a 
proactive orientation of the planning process. It may therefore be considered to be a 
hybrid instrument. The study illustrates that hybrid tools, such as the Sustainability 
Check, cannot support all of area-oriented planning’s needs regarding decision support. 
The easily accessible style of such tools and its focus on interactive processes come at the 
expense of the detail that is prescribed and wanted during the choice of a preferred 
alternative. For actual decision-making, the depth of information that conventional 
decision support provides remains indispensable. Therefore, the new early sustainability 
assessment tools and conventional, quantitatively strong instruments should rather be 
seen as complementary assessment instruments (see figure 7.3). An effective combination 
of different types of decision support instruments has the capacity to address the tensions 
between interrelatedness and fragmentation. 
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An additional challenge for area-oriented planning is to facilitate decision support 
throughout the full planning process. This may require closing the potential ‘assessment 
gap’ between the new hybrid tools and conventional instruments. As shown by figure 7.3, 
closing this gap involves innovations on both sides of the assessment spectrum. On the 
one hand, closing the gap asks for enhanced possibilities for using easily accessible, 
qualitative instruments after co-productions of plans and designs (reactive testing). The 
necessary enhancement include, for example, the improvement the level of detail of 
assessments. On the other hand, the gap can also be made smaller through earlier use of 
conventional instruments for assessing the merit of plans and designs. Enhanced 
possibilities for pro-active application of conventional instruments requires, for example, 
attention to the process-related use of these instruments. 

 
Figure 7.3. An effective decision support system for area-oriented infrastructure planning 
combines hybrid and conventional assessment strategies. The arrows illustrate closing of the 
assessment gap through ongoing innovation of decision support tools. 

 

Research question 5: Exploiting value – In what way may value capture mechanisms 
facilitate dealing with tensions between interrelatedness and fragmentation, and how can 
this be applied effectively in area-oriented infrastructure planning? 

A characteristic of area-oriented planning is the pursuit of a balance between the 
geographical scales where the positive effects of infrastructure development are felt. 
Capturing and recycling the value that emerges from infrastructure investments is one of 
the ways to further enhance the positive effects of infrastructure development at the local 
level. In chapter 6, value capturing is interpreted as a cyclic process that consists of four 
stages: (1) value creation, (2) value realization, (3) value capture, and (4) value 
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redistribution (for stages 1 and 2, see also chapters 4 and 5). This process was studied at 
the hands of three cases: A59-corridor development, A9 Badhoevedorp and N295 
Greenportlane. In each of these cases, different value capture mechanisms were applied. 

Chapter 6 shows that two kinds of value may be attributed to the application of value 
capture mechanisms in area-oriented infrastructure projects. First of all, this study has 
confirmed the financial value of value capturing. Value capturing makes it possible to 
recycle the unearned value increments that emerge from the combined improvements to 
accessibility and area quality in integrated planning processes at the infrastructure-land 
use interface. By broadening the scope of infrastructure planning, the studied projects also 
paid attention to the interests of surrounding land uses. The consequent synergies 
between accessibility and area quality led to higher private land and property values, 
which were partly captured by the application of value capture mechanisms. 
Additionally, the cases show that as the application of value capture mechanisms 
explicates the added value, it becomes attractive for actors to proactively participate in 
integrated coalitions. Capturing unearned value may therefore also have collaborative 
value for the cooperation between fragmented actors. The study has found that the 
application of value capture-mechanisms could indeed enhance cooperation among 
fragmented actors in the planning processes that take place after capture. 

Chapter 6 has, however, also found that strong cooperation is a precondition for value 
capturing. It appears that value creation, the first stage of the value capture-cycle, requires 
a high level of cooperation to combine interrelated land uses in such a way that synergies 
between infrastructure and other land uses emerge. Hence, these findings point to a 
reciprocal relationship between capturing value and the cooperation between fragmented 
actors. 

In chapter 6, the study also illustrates that the collaborative value of value capturing 
depends on the type of capture mechanism that is applied. For that purpose, three 
different value capture types were compared in chapter 6: (1) compulsory capture, (2) 
negotiated capture, and (3) voluntary capture. These types differ with regard to the kind 
of coordination mechanism that is applied, as well as to the grounds for value capturing. 
The applied coordination mechanism in particular appears to be an influential factor 
regarding the cooperation between actors. A positive influence on the co-production of 
plans and projects is observed in those cases where capturing value is based on 
partnership (i.e. negotiated or voluntary capture). It appears that, in the first stages (value 
creation and realization, i.e. the stages that precede value capture), parameters such as 
awareness of interdependence, understanding of mutual interests, and human efforts may 
establish the required preconditions for viable application of value capture mechanisms. 
In later stages, when values are captured and redistributed, an established shared 
business case and official agreements may help to maintain conditions for cooperation, by 
explicating and institutionalizing the interdependency of the involved organizations (see 
figure 7.4).  
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Figure 7.4. The financial and cooperative value of the application of value capture mechanisms. The 
figure also illustrates the different cooperative values before and after value capture: the stages 
before capture are non-shaded, the stages after capture are shaded. 

7.3 Discussion: directions for area-oriented approaches in road 
infrastructure planning 

The main aim of this study was presented in chapter 1: 

To provide directions for the application of area-oriented strategies in road infrastructure 
planning through gaining insights into the potential (dis)advantages of infrastructure-
land use integration and by exploring creation, assessment and exploitation of added 
value. 

The introductory chapter stated that the focus of this study is on smart measures and 
institutional preconditions for improving planning at this interface, rather than on 
modifying political-organizational structures. For that purpose, this study consisted of 
two main parts. The first part of the study explored the conditions under which an area-
oriented approach could be applied. Section 7.3.1 reflects on these conditions. After that, 
this study focused on lessons for effective creating, assessing and exploiting value within 
area-oriented approaches. Section 7.3.2 presents the lessons from this value chain. Section 
7.3.3 concludes this section by outlining the directions for area-oriented planning that this 
study finds. 

7.3.1 The application of area-oriented strategies 
To anticipate the contemporary context of infrastructure planning, planners face several 
choices. First, whether to opt for an integrated strategy or not; second, to determine the 
scope and depth of integration; and third, to maintain effectiveness throughout area-
oriented planning processes. 
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Line- or area-oriented planning 
The application of area-oriented approaches is not straightforward. These approaches are 
complicated planning strategies that often involve long planning periods and large 
investments. A turn towards area-oriented strategies is therefore not always necessary or 
realistic. Rather, the selection of the most appropriate strategy should depend on the 
degree of functional interrelatedness between land uses. In more straightforward 
situations, a reactive approach to dealing with other land uses may still be a pragmatic 
and appropriate choice.  

A choice between line- or area-oriented planning – and in-between forms – is therefore 
essential (see also Williams & Samset, 2010). The contemporary context of infrastructure 
projects – strong interrelatedness and institutional fragmentation – compels a pro-active 
trade-off with regard to the type of planning approach. This trade-off should include 
transport-related factors, as well as factors relating to the environment of the transport 
issue (see also Healey & Graham, 1999; Graham & Marvin, 2001). Therefore, the main 
question is in what way the achievement of the goal of infrastructure planning is 
dependent on other interests in the area. This interrelatedness could be either internal, 
relating to the traffic and transport sector, or external, i.e. relating to other land uses. 

In order to choose between line- or area-oriented planning, an exploration should be made 
of the interfaces of the concerned infrastructure and the area that surrounds the 
infrastructure. This area exploration includes the internal interests of internal 
stakeholders who are concerned with the area’s transport system (i.e. stakeholders 
responsible for local and regional infrastructure and for other transport modalities), as 
well as external stakeholders, who are concerned with the area’s land use system (i.e. 
those responsible for other land uses such as housing, nature, recreation etc.).  

Understanding the internal interfaces of the area’s transport system requires an enhanced 
insight into the interdependence of the infrastructure and other transport provisions in 
the area. This internal interdependence involves the influences that traffic and mobility 
demands from the surrounding area have on the infrastructure issue addressed by the 
project. To better understand the internal interdependence in the area, the following 
questions may be asked: What is the role of the road within the local and regional 
transport system? What part of the traffic on the road is local or regional (i.e. with origin 
or destination in the area), and what part is through traffic?  

In a similar manner, understanding the external interfaces necessitates an exploration of 
problems and opportunities regarding the interrelatedness with the other land use 
interests in the area. On the one hand, the land use issues that directly influence the 
feasibility of the goals of infrastructure planning, as well as the objectives of other actors 
with a stake in the area may be problematic. Examples of such issues are noise, nuisance, 
the barrier effect of infrastructure, or the effect of infrastructure on urban and landscape 
structures. When these issues interrelate strongly with the infrastructure, they have to 
become part of the plan or project’s main objective. Opportunities, on the other hand, 
concern the further relations between the infrastructure and spatial development aims of 
the location or region. These opportunities are not a direct threat to the realization of 
infrastructure ambitions. Involving them in the infrastructure planning efforts as an 
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additional objective primarily serves to support an area in achieving further land use 
development aims. For a better understanding of the transport issue from an area 
perspective, the following questions may be asked: What land use interests in the area 
may directly affect the achievement of infrastructure planning goals? What other interests 
are at stake in the area? To what extent does the improvement of these interests depend 
on the infrastructure? The purpose of these questions is to determine the need for external 
integration, but also what opportunities it offers.  

Together, these perspectives – an internal view on the area’s transport system and an 
external view on other land use in the area – illuminate the interdependence of the goals 
of infrastructure planning and surrounding local and regional land use interests. The 
combination of high internal and external interdependence hints at a strong need for area-
oriented strategies (see also figure 7.5). The benefit of applying area-oriented strategies 
becomes smaller when interdependence of interests decreases. Then, the benefits of area-
oriented planning may no longer outweigh the additional effort (or ‘costs’) that such 
strategies require. Examples of the costs of area-oriented planning are additional 
investment costs that are needed, but also the extra efforts in inter-organizational 
coordination, negotiations and agreements, and the crafting and exploration of integrated 
alternatives (see also the work of Hijdra (forthcoming) on transaction costs). 

 
Figure 7.5. The need for an area-oriented approach is determined by the internal and external 
interdependence of the goal of infrastructure planning and other land use interests 
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Demarcation of scope and depth of integration 
This study shows that various degrees of integrated infrastructure planning are 
imaginable. The degree of integration can be typified using two parameters: (1) the scope 
of area-oriented infrastructure planning and (2) the interactive processes within area-
oriented coalitions. What is suitable depends on factors such as the motivation behind 
integration and the interdependence of actors. 

The scope of planning can be defined in functional and geographical terms (see also figure 
7.6). Expansions of the functional scope have been outlined in chapter 2: internal 
integration and external integration. Concerning the demarcation of the functional scope 
of planning, internal integration positions a road infrastructure issue within the transport 
system of an area. In contrast to this, the purpose of external integration is wider. It 
concerns the optimization of the overall spatial layout of an area. Differences regarding 
the functional scope of area-oriented infrastructure planning have been studied in chapter 
3. Demarcation of the geographical scope of integration concerns the definition of the 
‘area’ in area-oriented strategies. This geographical scope is usually larger than the 
narrow scope of conventional strategies. Expansions may be local or regional (see the case 
studies in chapter 3 to 6 for various examples). 

What scope is appropriate for an area-oriented strategy is found to depend on the 
motivations that underlie the integrated planning efforts. Area-oriented planning 
approaches that are induced by strategic motivations primarily focus on enhancing the 
future potential of an area at the regional scale (topics such as socio-economic capacities, 
competitiveness, sustainability or liveability; see also chapter 3). To a great extent, this 
involves strengthening the transport system to improve the region’s internal and external 
connectivity and accessibility. This means that first of all, a strategically motivated, 
integrated approach requires internal integration. However, improving the socio-
economic development opportunities in order to become an attractive region may also 
require additional improvements to the spatial structure of an area. This implies attention 
to external spatial policy sectors in plan-making (such as housing, business, facilities for 
recreation, nature or the water system).  

In contrast to integration for strategic purposes, operationally motivated integration is 
concerned with finding integrated spatial design solutions for the area directly 
surrounding the road. The geographical scope is therefore usually much more limited. 
Concerning the functional scope, operational integration’s main concern is with issues 
outside the traffic and transport sector. Exemplary for such external integration is the 
enhancement of urban qualities (housing, recreation, nature etc.) in areas where a major 
road is relocated, lowered or covered (see also CRA & Heesen, 2016). Other characteristics 
of such measures are decreasing the barrier effect that major infrastructures have at a 
location (i.e. infrastructures are often difficult to cross for local traffic) and bringing back 
traditional landscape structures.  

It has been pointed out before that integration requires attention to strategic as well as 
operational integration. In chapter 3, it is found that a strong emphasis on operational 
issues, at the expense of strategic issues, may give planning processes a quick start, but 
follow up may then become complicated. The other way around, too little emphasis on 
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operational aspects of interrelatedness may produce a strong strategic vision on the 
interrelatedness of land uses but lead to implementation problems. Therefore, it is 
necessary to pay coherent attention to strategic and operational perspectives on 
integration. Combining these perspectives in a meaningful way requires exploration of 
coherent application of internal and external measures: strategies that combine measures 
that focus on an area’s land use system as well as its transport system. 

To accommodate an expanded geographical and functional scope, expansion of the 
institutional scope is needed, i.e. an interactive process that includes a larger number of 
actors. However, as has been illustrated in this study, the actors at the infrastructure-land 
use interface are strongly fragmented. Determining an appropriate depth for the 
interactive scope – coordinated action and co-production (see also figure 7.6) – is therefore 
essential (see also Albrechts, 2013). This choice strongly depends on the mutual 
interdependence of the involved actors. Institutional interdependence follows from the 
interrelatedness of land use interests, combined with the position that actors take 
regarding their interests. Institutional interdependence may be strong under various 
conditions. Examples are situations where the interrelated land uses are key land uses for 
the interests of the actors in that area: land uses that are highly prioritized by the 
responsible regional or local actors. Sometimes, however, land uses are interrelated, but 
actors do not prioritize these interests (see also the difference between problems and 
opportunities, section 7.3.1). In that case, interdependence is not as strong. A high degree 
of interdependence or the will to utilize synergy chances requires a co-produced plan or 
project. In circumstances of lower interdependence, coordinated action may suffice to 
achieve project goals within an acceptable bandwidth of costs, time, quality and 
stakeholder satisfaction (figure 7.6). Moreover, expansion of the institutional scope also 
poses a span of control challenge. Expansion of the institutional scope is therefore not a 
cure-all. It requires careful consideration and clear agreements. 

Figure 7.6 illustrates the finding that the scope and depth of integration may be 
determined along three axes. First, the functional scope relates to the internal and external 
interfaces of the project: is the project about sectoral infrastructure development or about 
a combination of infrastructure and e.g. housing and business estate development? 
Secondly, the geographical scope relates to the spatial scale: a local improvement project 
(e.g. a new exit) or a project that is mainly relevant to the daily urban system-level (e.g. 
the A2 Maastricht tunnel)? The institutional scope relates to the nature of coordination: just 
coordination or more intensive co-production? 
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Figure 7.6. The scope of area-oriented planning may be demarcated along three axes: the 
geographical scope, the functional scope and the institutional scope 

Maintaining integration and coalitions 
The sense of urgency for integration is related to how land uses are interrelated and how 
this interrelatedness is perceived by stakeholders. The cases in this study illustrate that 
interrelatedness changes when plans and projects proceed from one planning stage to a 
subsequent planning stage. An example is the development of interrelatedness from a 
strategic issue of exploring problems and developing plans, to a more operational 
question during project implementation (see also the discussion on decision-making 
rounds by Teisman, 2000).  

To accommodate such changes, specific attention is required for the moments where a 
planning process proceeds from one stage to a succeeding stage. At these moments, the 
type and depth of integration must evolve in order to remain in accordance with the 
interrelatedness and interdependence that are encountered in specific planning stages. In 
general, planning evolves from strategic choices about problem definition, towards 
operational choices that concern the implementation of the chosen solution. The scope of 
planning – regarding functional, geographical and interactive scope – will be different at 
each of these stages. Likewise, at each of these stages, the experienced interrelatedness of 
land uses will be different. This implies that at each of these stages, an appropriate level 
of integration (i.e. functional, geographical and institutional scope, see figure 7.6) must be 
determined. As mentioned before, this study finds that a balanced planning process pays 
attention to both strategic and operational aspects of integration. This balance must be 
adaptive since the extent to which integration is needed may vary throughout the various 
planning stages.  

Chapters 3 and 6 have identified a number of mechanisms that facilitate maintaining 
coalitions and follow up of integration throughout subsequent planning stages. Examples 
are a contract between public and private parties, an agreement on cooperation, and 
exploitation between various layers of government and public participation. 

FunctionalscopeInstitutional
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Geographical 
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Co-production
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7.3.2 An iterative view on creation, assessment and exploitation of added value 
Area-oriented planning strategies are found to have added value over line-oriented 
planning under conditions of strong interrelatedness and high institutional 
fragmentation. From the perspective of added value, three aspects are important in the 
process from strategic exploration of problems to operationalization of integrated plans: 
creation, assessment and exploitation of value. In the introduction of this study, these 
aspects were presented as subsequent stages (see figure 1.4). In chapters 4, 5 and 6, 
however, we found that addressing interrelatedness within a fragmented stakeholder 
context in fact involves an iterative process. This process iterates from strategic to 
operational planning (see also Teisman, 2000). Likewise, the purpose and scope of each of 
the process’ iterations are different. Nevertheless, six steps are found to be central to the 
iterations in area-oriented infrastructure planning processes. 

1. Assessing the need and scope of integration; 
2. Establishing a coalition; 
3. Creation: co-producing win-win situations; 
4. Assessing the plan or design: comparison and decision support; 
5. Exploiting value in decision-making; 
6. Follow up: maintaining integration and monitoring. 

As explained, integration of infrastructure and other land uses is not a necessity in all 
infrastructure projects throughout all stages of the planning process. Determining 
whether and to what extent an area-oriented approach is needed and may lead to added 
value, requires an assessment of the interrelatedness of land uses at the beginning of every 
stage of a planning process (step 1). To determine the need for integration and to 
demarcate its scope and depth, assessment instruments may be used proactively, with a 
broad scope and in combination with an analysis of institutional interdependence.  

After the need for an integrated approach has been determined, the next step is to create 
the right conditions for integration (step 2). Under circumstances of high functional 
interrelatedness and strong institutional fragmentation, these integrated processes are 
preferably set up as a co-production. This requires establishing coalitions (see chapter 3). 
This may result in formal covenants or other types of agreements about cooperation 
between various actors at the infrastructure-land use interface. Formalization of these 
pledges to cooperate by means of a collective public initiative, further enhances co-
production of plans and designs. A balanced planning arena is created, as participating 
organizations show that they understand the interrelatedness of their interests and agree 
to cooperate in order to pursue win-win outcomes.  

After coalitions have been established, the next step in co-production of area-oriented 
plans and designs is to find relevant combinations between road infrastructures and other 
land uses: so-called win-win situations (step 3). This involves a number of challenges. The 
first challenge is to optimize the interactions between the persons who participate in area-
oriented planning coalitions. This study shows that co-production can be enhanced by 
consensus-seeking and learning about the various referential frames that these actors use 
(Kaufman & Smith, 1999). Setting up area-oriented planning as a collaborative design 
activity may be a way to facilitate such inter-actor learning processes. Learning in design 
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processes asks for a proactive focus on exploration and exploitation of the 
complementarities between land uses, rather than a reactive focus on avoiding potential 
conflicts between land uses (see Hijdra, forthcoming). However, the technical detail of 
specific interests should also be kept in mind. Creation of value, therefore, requires 
continuous iterations between various spatial scales and between a relational and a 
technical view on land use interests (see chapter 4; see also RWS, 2014). Co-production 
and learning may be further enhanced by the use of broadly scoped and easily accessible 
assessment instruments. 

In addition to learning, negotiation is also an important form of interactive consensus-
seeking in area-oriented planning approaches (Woltjer, 2000). Negotiation puts the 
optimization of individual interests in a central position. Optimization of individual 
interests – on the scale of the area as well as on higher spatial scales – is a key factor in 
making sure that all interests are served. Serving not just the interests at the higher spatial 
levels, but especially those at the local or regional geographical scales, is the essence of 
area-oriented infrastructure planning (see also table 7.1). Therefore, an important question 
to ask is: what interests in this area are served or may be served by the infrastructure 
project? 

A final factor in the cooperation within area-oriented coalitions, is an outlook at better 
outcomes in comparison to conventional line-oriented planning. Potential win-win 
situations, in which multiple interests are promoted, form an intrinsic motivation for 
stakeholders to participate. Mechanisms for exploitation of value, i.e. value capture 
mechanisms, as well as assessment mechanisms explicate this added value. This study 
encountered a reciprocal relationship between the application of value capture-
instruments and cooperation. It is found that cooperation is a precondition for value 
capturing and that the application of a partnership-based value capture-mechanism 
further strengthens cooperation (see chapter 6). 

After the creation of plans, choice and decision-making conclude the steps of the planning 
process. However, before deciding, the conventional, reactive role of assessment 
instruments is essential: comparison and decision-support (step 4). To be able to address 
functional interrelatedness and assess the full breadth of integrated plans and designs, 
instruments for the assessment of area-oriented plans need to have a broad scope. Chapter 
5 shows that such assessment ideally combines lighter instruments for qualitative 
assessment with more detailed instruments for quantitative assessment. In addition to the 
detailed, but narrow and absolute perspectives provided by conventional instruments 
(such as CBA or EIA), qualitative instruments prove to be very suitable for sketching ‘real 
world’ impacts and giving the decision-makers a sense of a proposed intervention’s 
implications. 

Decision-making is also the moment to exploit the synergies between the elements of area-
oriented development (step 5). Chapter 6 of this study illustrates in what way the gains 
from improved accessibility may be used in collective business cases. Exploitation of these 
gains in a business case that pays attention not just to infrastructural improvements, but 
to interrelated local and regional land uses as well, may produce an attractive outlook at 
combined improvement of accessibility and area quality. By making agreements about 
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such topics, the unbalance between local, regional and national geographical scales in 
planning of major road infrastructures can be formally redressed. It is found that such 
agreements are beneficial for the content of plans and projects (i.e. an improved balance 
between geographical scales), as well as for the interactive processes in succeeding stages. 

After decision-making, during subsequent planning stages, it is essential to maintain an 
appropriate level of integration (step 6). This follow-up involves a renewed reflection on the 
need and focus of integration at the new planning stage (chapters 3 & 5; see also Lenferink, 
2013). Additionally, organizing the follow-up requires monitoring and correction in order 
to make sure that planning contributes to the initial strategic aims, while planning is 
becoming more operational. Planning and decision support instruments may be 
employed for this purpose as well, in addition to redetermining the need for integration 
at the new operational level. This implies that the final step within an iterative cycle 
mingles with the first step of the next cycle. 

In summary, figure 7.7 visualizes the iterative application of the six-step process that is 
described above. By means of these steps, local and regional land use interests may be 
more equally positioned next to the main infrastructural targets of infrastructure 
planning. The core of the process is the creation and exploitation of added value. These 
steps are surrounded by several assessment moments. The addition of opportunities for 
assessment, either proactively or reactively, to the area-oriented process ensures a 
reflective planning approach. It also provides opportunities for learning. That way, an 
effective area-oriented planning approach is established: an approach that pays attention 
to the need, focus and follow-up of integration. In a number of rounds, the process iterates 
from strategic to operational issues (see also Teisman, 2000). Section 7.5 provides 
recommendations for the implementation of this process in Dutch infrastructure planning 
practice. 

Figure 7.7. Area-oriented planning as an iterative process, consisting of six steps (three iterations 
visualised for illustrative purposes, the process is not limited to three iterations). The creation and 
exploitation of value is indicated by the circular forms; the rectangles point at assessment moments. 
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7.4 Reflection and research agenda 

7.4.1 Applicability of findings 
The conclusions from this study are primarily relevant for the planning of major road 
infrastructure works. However, the findings may also be relevant for comparable 
planning fields: fields that similarly know a sharp interface between very strong and 
weaker interests, or a contrast between fast and slow planning and development paces. 
Examples are the planning of other large transport works (e.g. rail), planning in the energy 
sector and planning in the water sector (e.g. waterways, sluices or flood defence). The 
paragraphs below discuss the relevance of this study for planning of other large 
infrastructures and for dealing with contemporary energy challenges. 

Firstly, the findings may be relevant for the planning of other large transport 
infrastructures, such as railways and waterways (see e.g. Neuman, 2006; Hijdra et al., 
2015). These are also line infrastructures that bring positive as well as negative effects to 
the areas in which they are located. Moreover, both sectors are characterized by a similar 
fragmentation of stakeholders and responsibilities across spatial-governmental levels. 
However, there are differences, too. In the water sector, the conflict between waterways 
and the area in which they are located appears to be less problematic. This seems due to 
the fact that water is often considered as a positive natural asset of areas, offers more 
opportunities for multifunctional land use, and the fact that waterways cause less 
nuisance (noise pollution) than roads. Water also often has recreational functions or, at 
least, potential for this. Another difference is that the consequences of failure are more 
severe (e.g. dike bursts etc.; Struiksma et al., 2008). The rail sector is also different from 
road infrastructure in certain respects. An example is that railways have fewer 
opportunities to positively interact with surrounding land uses. Interaction is strongly 
limited to nodes in the network: the stations (see e.g. studies on transit-oriented 
development: Tan, 2013). In the road sector, the options for exploiting complementarities 
are not necessarily limited to nodes, but may be found along the entire route.  

The findings from this study may also be applicable to some topics outside the transport 
infrastructure sector. An example is the debate on the use of fossil fuels and the transition 
towards the use of renewable energy, where similar problems with interrelatedness and 
fragmentation are encountered (De Boer & Zuidema, 2015). The extraction of fossil fuels 
goes hand in hand with severe drawbacks for the areas above the gas and oil wells. In the 
Netherlands, for example, the extraction of natural gas is associated with soil subsidence 
and earthquakes. These negative effects are local, whereas the positive effects end up with 
the national government and multinational corporations: a typical example of a scalar 
unbalance between positive and negative effects. Another example is the realization of 
large-scale wind energy as part of a transition towards the use of renewable energy. Such 
a transition is regarded as desirable in the light of global climate change, and is prescribed 
by organizations such as the European Union. However, on the local level, large 
windmills come with substantial negative effects, such as rhythmically repeating noise 
and cast shadows. In order to overcome these issues and to enlarge the legitimacy of 
energy planning, it is essential to seek synergies between energy production and the local 
interests of the production locations (Stremke et al., 2013; Van Kann, 2015). For this 
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purpose, options may be to let local residents share in the revenues of energy production, 
providing them with cheaper energy, or improvements to the spatial or socio-economic 
structure of an area. 

7.4.2 Reflection on the research method 
The empirical part of this study has taken a qualitative approach to studying the 
application of area-oriented planning approaches. However, before delving into the case 
studies, existing academic literature was used to obtain state of the art scientific insights. 
From that base of knowledge, the case studies were approached. This way the case studies 
are embedded in the current academic debate and make use of the newest insights. 

As a result of the applied case study method, it was possible to obtain an in-depth 
understanding of the interrelatedness of major road infrastructure and other land uses, its 
implications for the interdependence of actors, as well as the area-oriented strategies 
designed for coping with such circumstances. Moreover, the use of a qualitative approach 
allows us to take into account the specific institutional and organizational contexts of cases 
(Flyvbjerg, 2006). Taking the context into account has been essential in this study on area-
oriented approaches. Area-oriented planning itself must be seen as an attempt to deal with 
an abundance of contextual influences. Some of these are drawn into the formal planning 
process, while others remain influential contextual factors.  

The use of the selected method also means that the study is not a snapshot. Rather it 
reflects the ongoing development of several projects, as well as Dutch infrastructure 
planning in general, which provides a valuable picture, as the field remains highly 
dynamic. Currently, Dutch infrastructure planning is on the verge of new policy 
developments: a new national spatial development agenda (NOA) and, after that, a new 
national spatial plan (NOVI) are being developed (RLI, 2015). Additionally, renewal is 
also taking place in the implementation of spatial visions with revision of the long-term 
programme for infrastructure, spatial development and transport (the MIRT-programme, 
containing all national investments in the spatial domain: I&M, 2016; Willems et al., 2016). 
Finally, this approach allowed for the comparison and contrasting of various cases on a 
number of topics. This has produced richly illustrated examples. These cases are 
important for making progress in applied scientific disciplines, of which infrastructure 
planning must be considered to be one. 

Additionally, this study has substantially benefitted from the cooperation programme 
between the University of Groningen and the Ministry of Infrastructure and the 
Environment. This has enriched the study with detailed information about the 
organization of Dutch infrastructure planning, how planning and policy-making takes 
place, and the relevance of political interactions. This embedding in the practice of 
planning of highway networks in the Netherlands and the gained additional knowledge 
lead to a better understanding of the information collected during the study. Moreover, it 
makes it possible to provide more targeted recommendations. 
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7.4.3 Research agenda 
One of the strengths of the applied method, is that many new insights were gained about 
planning at the infrastructure-land use interface. From these insights, the study allows for 
formulating practical recommendations for Dutch planning. The verification of general 
theories about area-oriented planning requires further study that has not been possible 
within the scope of this study. Additional research may also strengthen the practical 
applicability of the findings from this study. For these purposes, a number of additional 
research directions may be outlined (see table 7.2). Below, these directions are explained 
further.  

Table 7.2. Research agenda 
Additional research directions 

1 A longitudinal study on area-oriented approaches in road infrastructure planning. 
2 A comparison of applications of area-oriented infrastructure planning in different 

international planning contexts. 
3 Development of a quantitative understanding of the interrelatedness of land uses. 
4 Application of an experimental research strategy and use of the potential of serious games. 

 
First, the strength of the applied method is that a small number of cases were studied in-
depth. However, this approach did not produce a detailed view on planning indicators 
such as time, budgets and costs, quality and stakeholder satisfaction. A clear view of such 
concrete outcomes could be helpful in understanding the effectiveness and usability of 
area-oriented planning strategies. Such a view on general practice would require a more 
longitudinal, quantitative study in which a larger number of cases are observed over a 
longer period of time. 

Second, this study focused on the Netherlands as a case study for the exploration of the 
emergence and application of area-oriented strategies. Chapter 2 has illustrated that the 
problems that spark the interests in area-oriented strategies are not limited to the 
Netherlands. Interrelatedness between land uses is an issue that affects the development 
of major transport infrastructures throughout urbanized regions in the western world. 
These countries face a similar fragmentation between infrastructure policy and planning, 
and planning for other land uses. Also, the divide between various governmental levels 
is widespread. The findings from this study may therefore be relevant for other 
modernised and urbanised countries as well. However, contextual differences are an 
important factor to consider in the implementation of the findings from this study in 
planning contexts outside the Netherlands. One of the differences between the Dutch 
planning system and planning in other countries, is that in the Netherlands, spatial 
planning – as well as other policy domains – is known for their consensus-seeking 
tradition; cooperation between planning levels and sectors has always been a prominent 
factor in Dutch planning. For a useful application of the findings and recommendations 
from this study outside the Netherlands, an additional international comparative analysis 
which contrasts the application and outcomes of area-oriented planning within different 
planning contexts would be of added value.  
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Third, the qualitative research method appeared in the first instance suitable to come to 
process-related and procedural recommendations. These recommendations help 
infrastructure planners dealing with institutional fragmentation. The chosen method 
appeared less suitable to establish in-depth insights into the actual interrelatedness of land 
uses and into the functional effect of integration. It remains difficult to estimate the effect 
of integration, for example, the economic effect of integration or the precise effect on 
spatial quality of integration are hard to determine. Chapters 4, 5 and 6 give some insight 
into the expected quality improvements and enhanced business cases. However, a 
detailed perspective on the extent of the improvements that may be expected, linked to 
conditions and planning approach, is lacking. Additional research is needed in order to 
more precisely understand the conditions and approach under which integration leads to 
improved outcomes regarding the content of planning. These functional effects could be 
explored by means of an analysis of the economic and social relations between 
infrastructure and other land uses at the regional or local scale. In order to come to a 
structured trade-off of the functional and process-related costs and benefits of area-
oriented strategies, this analysis may subsequently be enriched with a transaction costs 
perspective (see e.g. Hijdra, forthcoming). 

Fourth, in a similar way, the case study method also does not allow for contrasting 
comparable situations. All cases in this study are real projects. It is impossible to reverse 
actions or choices and to redo the same project in a similar context with a different 
planning approach. This makes it difficult to establish the actual influence of area-oriented 
planning on parameters such as time, budget, quality and stakeholder satisfaction or the 
actual effects on cooperation between fragmented actors. Simulations and serious games 
approach the real context of projects as closely as possible. These methods are currently 
generally accepted as research strategies (see e.g. Lenferink et al., 2016). By applying such 
strategies, planning processes can be simulated and repeated, with adjusted conditions. 
Such experimental research strategies can be applied to analyse the effects of different 
planning approaches under similar conditions. 

7.5 Practical recommendations: Lessons for infrastructure planning 

Section 7.3.2 outlined a six-step process for the application of area-oriented strategies for 
road infrastructure planning. This section provides recommendations for planning 
practice to operationalize these steps. These recommendations are provided on the basis 
of the research performed and the preceding discussions (table 7.3).  
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Table 7.3. Recommendations for operationalization of the six-step area-oriented 
planning process 
Recommendations 

Recommendations relating to assessing the need and scope of integration 
1 Proactive use of assessment instruments 

Recommendations relating to establishing a coalition 
2 Secure commitment to the integrated planning process 

3 Create room and opportunities for learning, but also for negotiation 
Recommendations relating to co-producing win-win situations 

4 Be adaptive by combining internal and external integration 
5 Facilitate a proper substantial discussion 

Recommendations relating to assessing the plan or design 
6 Determine the added value of area-oriented solutions 

Recommendations relating to exploiting value in decision-making 
7 Set up collective business cases to redress the balance between spatial scales 

Recommendations relating to follow up: maintaining integration and monitoring 
8 Organize an adaptive approach of the area-oriented process 

 
Below, these recommendations are further explained. 

Recommendation 1: Proactive use of assessment instruments 
In current planning practice, the starting point of area-oriented planning is often a 
planning crisis that results in delays or problems with budget, quality, and stakeholder 
satisfaction. It is then realized that the initial sectoral approach is not sufficiently equipped 
for addressing tensions between functional interrelatedness and institutional 
fragmentation. To prevent such problems early on, an assessment of functional 
interrelatedness and institutional interdependence could be employed at the beginning of 
planning processes. It is recommendable to proactively employ instruments for planning 
and decision-support to determine the need for an area-oriented planning approach and 
to demarcate an appropriate scope for integration (i.e. functional, geographical and 
interactive scope – see figure 7.6). The application of such assessment instruments is 
concerned with two questions: (1) whether integration is necessary at this particular stage 
(i.e. do the co-benefits of integration outweigh the co-costs that such strategies involve), 
and (2) what kind of integration is desirable. An example of such an instrument is the 
Sustainability Check (see chapter 5; see also Heeres et al., 2015, Sjau en Wa & Arts 2016).  

This study has illustrated that such transparent and easily applicable instruments for the 
collection of planning information and the generation of alternatives may serve as a 
platform for starting up stakeholder discussions about these topics. Similarly, these 
instruments may also be used to provide directions for the demarcation of the scope of 
integrated strategies: what land uses are to be involved in the integrative plan-making? 

This study also finds that, in straightforward cases where interrelatedness of land uses is 
low, a line-oriented planning approach may suffice. Therefore, the proactive use of 
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instruments may also lead to the explicit conclusion that integration is not necessary per 
se. 

Recommendation 2: Secure commitment of stakeholders to the integrated process 
After the need for an area-oriented planning approach has been determined, the next step 
is to build a coalition and to secure the commitment of stakeholders to a co-productive 
process. In order to exploit the complementarities of technical and relational frames (the 
combination of technical rigidity and a sense of interrelatedness of land uses: see chapter 
4 for a detailed discussion), it is essential that relevant actors commit themselves and their 
organizations to the area-oriented process and its goals, instead of to their own (sectoral) 
objectives. This study illustrates a number of means to achieve such commitment, for 
example: 1) a collective public initiative, 2) an outlook at added value, 3) transforming 
stakeholders into shareholders. 

A collective public initiative is a first way to secure commitment of organizations. 
Traditionally, the organizations responsible for infrastructure planning get their 
instruction from a national government, which is primarily concerned with infrastructure 
development (see the planning chain in figure 1.3). The technical frame is rather dominant 
in this tradition. To provide the relational frame with a more equal institutional position, 
the interactions between national, local and regional planning agencies must take place 
on the basis of equality: a level planning arena in which all stakeholders have balanced 
positions in the discussion to avoid advantages of strong procedural frameworks, large 
budgets etc. This requires modifications to the planning chain. Area-oriented 
infrastructure projects may be directed by a group of stakeholders at the infrastructure-
land use interface: a collective public initiative that collectively instructs the actors in area-
oriented planning coalitions (see figure 7.8). Such a joint public-public initiative of e.g. 
state, province and municipality could be based on a covenant between these parties (see 
e.g. the A2 Maastricht case). Such a collective public initiative organizes topics such as the 
cooperation between stakeholders, a clear problem definition and goals (i.e. the scope), 
the financial contributions of stakeholders, roles and responsibilities, and the way in 
which decision-making takes place. Such agreements explicate the balance between the 
main targets of planning (infrastructure) and side issues (regional or local land use 
interests).  

 
Figure 7.8. An adjusted planning chain displaying a collective public initiative 
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Secondly, an outlook at creating potential added value (extra benefits) and the 
possibilities to regain this value provides an incentive for joining an area-oriented 
planning process. Mechanisms for the exploitation of value (i.e. value capture 
mechanisms) may be used proactively to explicate the added value of an area-oriented 
planning approach to stakeholders.  

Finally, there is the option for setting up a system of area shares (Van Rooy, 2011), which 
goes a step beyond the explication of value. By issuing area shares to stakeholders, these 
stakeholders obtain a real stake in the further development of an area. Stakeholders then 
become shareholders. This gives them a strong, financial incentive to participate in 
planning coalitions for improving the quality of an area by means of area-oriented 
approaches. Examples are the development of highways in the USA, which have a 
business model based on toll revenues and the development of adjacent business 
locations, hotels, restaurants and gas stations. These are all interests with a potential 
financial value. However, a problem is that area-oriented plans and projects also include 
interests whose value cannot easily be expressed in financial terms – such as 
environmental quality and liveability. 

Recommendation 3: Create room and opportunities for learning, but also for negotiation 
The main challenge for planning coalitions is to bring together technical and relational 
frames in efficient and meaningful ways in order to exploit their complementarity. This 
study illustrates that coming to relevant combinations requires learning about mutual 
interests. Such learning can be facilitated, e.g. by design approaches or the collective use 
of hybrid assessment instruments (instruments that address both process and content, see 
chapter 5; see also Runhaar et al., 2009).  

However, learning takes place next to negotiation, a second element in the interactive 
processes of creating win-win situations – see also Woltjer (2000). Negotiation is an 
important capacity since, in the end, a win-win situation implies that all participating 
actors have improved their interest positions. Negotiation, however, requires a level 
planning arena (see also recommendation 2). This is needed to avoid the dominance of 
one or more actors that have the advantage of a strong procedural, legal or financial 
framework. 

Recommendation 4: Be flexible by combining internal and external integration  
A challenge regarding the co-production of win-win situations concerns the balance 
between internal and external integration. The choice between external and internal 
integration is a fundamental trade-off in addressing transport problems. In addition to 
creating development opportunities for the areas surrounding a road, opting for external 
integration is often motivated by the goal of meeting an initially perceived need for 
accommodating the growth of car traffic on that road. External integration essentially 
facilitates the process of addressing transport problems by making enhancements to the 
transport network. In many cases, external integration results in raising or lowering the 
road to provide opportunities for local area improvement. These measures may be costly, 
inflexible, and have a limited spatial scope. Moreover, the funds invested in externally 
integrated solutions are at the expense of funds for other potential mobility solutions. Too 
strong a focus on external integration may therefore paradoxically lead to less sustainable 
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outcomes, fresh problems with cost, time and stakeholder satisfaction or even lock-in 
situations with regard to innovations in the mobility system (Cantarelli et al., 2010; 
Priemus & Van Wee, 2013). In contrast to external integration, internal integration pursues 
different measures: measures that pursue multi-modal changes in the mobility system and 
better use of existing transport infrastructure at the level of a daily urban system, rather 
than the accommodation of the current car-based mobility system by means of integrated 
spatial design for a smaller location.  

In order to create the adaptive capacity needed to be flexible enough to respond to future 
developments in the region and to move along with a potential mobility transition, the 
challenge of area-oriented planning is to carefully synchronize internal and external 
measures (Verweij, 2012). This implies taking into account a multiplicity of land uses and 
transport provisions at multiple spatial levels. An example of such a smart combination 
of internal and external measures can now be found in the Eindhoven region. After the 
failure to complete the regional ring road, the regional coalition of actors directed its 
attention to internal transport solutions. A ‘bid book’ containing smart transport solutions 
has now been presented as an alternative solution to address the region’s accessibility 
issues (North Brabant & Limburg, 2015) (see chapter 3). Another example is the expansion 
of the Utrecht Ring Road (A27 & A12) (see chapter 4). As part of the VERDER-programme, 
the project is one of the pillars of a regional mobility strategy: a carefully drafted 
programme that also contains investments in public transport and mobility management 
(RWS, 2016). 

Recommendation 5: Facilitate a proper substantial discussion 
In order to achieve co-production of area-oriented visions, plans and projects, there is also 
need for substantial dialogues about land-use interests: a strong focus on the content of 
planning. This relates to a joint discussion between actors with technical and relational 
referential frames. These frames may contrast strongly. The technical frame sees 
infrastructure primarily as part of a high-scale transport network and is strongly focused 
on the implementation of transport solutions. In contrast, a relational frame considers 
infrastructures to be part of a local area and pursues a broader, collective problem 
definition. Despite these contrasts, the technical expertise and sense of purpose of the 
technical frame and the context consciousness of the relational frame are also 
complementary capacities in dealing with functional interrelatedness of infrastructure 
and other land uses. Substantial dialogues therefore need to be stimulated from an early 
stage onwards. 

Combining these frames requires different ways of designing. Within an institutionally 
fragmented context, visualization in drawings is found to be an effective way of learning 
about multiple referential frames and the interrelatedness of interests. In order to connect 
the technical and relational referential frames effectively, it is therefore advisable to set up 
specific sessions in which interests are visually depicted. However, a strong focus on 
depiction cannot fully replace conventional engineering efforts. Infrastructure planning 
always involves a number of inflexible preconditions, e.g. regarding traffic flows and 
capacities of roads or water, the strength of constructions, or safety issues. Such strong 
preconditions may eventually become ‘deal breakers’. Other potential deal breakers are 
the financial or legal boundaries of a project’s solution space. In order to pay sufficient 
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attention to such preconditions and to avoid disappointment and delay in later stages, 
depiction must be accompanied by calculation. 

This study has shown that the use of broad scopes and easily applicable instruments for 
planning and decision support may also enhance discussions about the content of plans 
and designs. Just as designing does, using these instruments may have the capacity to 
bridge the divide between referential frames. 

In order to secure the involvement of both frames it is recommendable to complement the 
planning process with an experienced integrated designer. In the explored cases, the 
employment of such a designer as an independent mediator proved to be valuable for 
securing the involvement of both frames (see chapter 4). The purpose of this mediator is 
dual. First, since the differing frames will not automatically meet, the mediator also has a 
more conventional role in facilitating interactions between stakeholders. An important 
task is setting up opportunities for learning about frames and interests. Second, however, 
proper substantial conversations are important, especially within an area-oriented 
planning approach. For that purpose, an additional role of the mediator is also to 
complement the interactive process with creative ideas and visions about the integration 
of land uses in an area. That way, the mediator becomes a linchpin in the creative process 
between the various stakeholders. In order to carry out these tasks, the mediator must be 
equipped with a well-developed sense for the interrelatedness of land uses, have strong 
political sensitivity, and be skilled in visualizing and depicting plans, ideas and interests. 

Recommendation 6: Determine the added value of area-oriented solutions 
Due to the fragmented institutional landscape that characterizes the infrastructure-land 
use interface, decision-making is a collective effort made by multiple actors. In order to 
make well-informed decisions about area-oriented plans, the merit of an integrated 
planning approach must be made clear to all decision-makers. Area-oriented planning 
strategies bring two kinds of added value. First, they improve the specific position of 
individual spatial interests (i.e. infrastructure, housing etc.). Secondly, they also improve 
the overall quality of an area (‘spatial quality’). To clearly communicate the financial and 
societal merit of area-oriented alternatives, instruments for planning and decision-
support must be applied reactively as well (in addition to the proactive assessment at the 
beginning of area-oriented planning’s iterative planning cycle, recommendation 1). In 
order to provide decision-makers with information about the synergy effects of an area-
oriented approach that is as clear as possible, the focus of this reactive assessment effort 
should be on conventional, more quantitative assessment – e.g. tools like CBA or EIA (see 
chapter 5). The application of assessment instruments should then aim to cover a scope of 
land-use interests as wide as possible. 

To be able to make such detailed assessment on a broad number of themes, reliable 
assessment of a broad spectrum of themes is needed. This is however difficult, especially 
for soft parameters such as sustainability, well-being and area quality (Sijtsma et al., 2013). 
Broad assessment requires additional research for useable parameters to express the 
interrelatedness of land uses and the added value of an integrated planning approach. 
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Recommendation 7: Set up collective business cases to redress the balance between spatial 
scales 
Another reason for making the synergies of area-oriented plans as clear as possible is to 
exploit the created value. Decision-making is the moment to exploit the synergies between 
land uses and to reinstate the balance between geographical scales – i.e. local spatial 
quality and overall network quality. This study has illustrated that a collective business 
case may be a means to enhance this balance. This involves the application of value 
capturing. The main idea behind value capturing is that investments in infrastructure 
works improve the accessibility of a location, which in turn has a positive effect on 
property and land value in that area (see also Buitelaar et al., 2010). Value capture 
mechanisms provide the opportunity to regain these (unearned) benefits and exploit them 
for either decreasing the infrastructural investments or for the purpose of regional and 
local area improvements. The first option suits the mono-sectoral focus on the network 
scale of a line-oriented approach, while the latter option fits within an area-oriented 
perspective (Hijdra et al., 2015). 

In order to apply value capture-mechanisms for reinstating the balance between 
geographical scales (e.g. local liveability and infrastructure network quality), the added 
value must be secured in a collective business case. An additional subsequent effect of 
such collective business cases is that the cooperation between actors is enhanced, as 
observed in the A59-corridor Development (chapter 6). In this project, the local business 
community asked to for ways to contribute to the regional investments in the highway 
and surrounding areas. They consider this area-oriented investment essential for the 
continuation of their business in the area. 

Recommendation 8: Organize an adaptive approach of the area-oriented process 
This study shows that the interrelatedness of land uses is not stable, but may change 
throughout the planning process due to organizational changes, changes in the level of 
scale, and planning tasks that change from strategic to operational. Follow-up of 
integration in consecutive planning roads is therefore essential (see also Teisman, 2000). 
For that purpose, an effective area-oriented planning process must first and foremost be 
adaptive. The focus of integration develops in accordance with the kind of 
interrelatedness that is encountered in the strategic or operational planning issues of 
specific planning stages (chapter 3, see also Zonneveld et al., 2009). Additionally, an 
evolution from strategically to operationally driven integration is advisable. On the one 
hand, this study illustrates that it can be dangerous to remain strongly dependent on a 
strategic vision in the later planning stages that require more operational considerations. 
On the other hand, skipping to operational considerations (i.e. integrated design for 
implementation) too soon may give a project a quick start, but may lead to problems in 
later planning stages or after completion by resulting in less sustainable outcomes. 
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This study encountered several examples of successful and less successful adaptation. The 
Utrecht Ring Road (chapter 4) has clearly developed its focus from strategic to operational 
planning issues. The Eindhoven Ring Road (chapter 3) stuck to its strategic focus, which 
caused renewed operational planning issues. The A2 Maastricht (chapter 3) had a strong 
operational focus from the beginning, which may have resulted in missed opportunities 
for strategic development at the level of the daily urban system. 

This study also encountered a number of mechanisms for facilitating and maintaining 
integration throughout the process. Examples are an integrated contract between public 
and private parties, an agreement or collective public initiative about cooperation, and 
exploitation between various layers of government and public participation.  

7.6 Concluding remarks 

The first chapter of this study started with a quote by the general director of the Dutch 
national agency for public works and water management. He called for ‘linking 
infrastructure to spatial projects’. The goal of this study has been to explore the merit of 
such area-oriented infrastructure planning approaches, and to provide recommendations 
for effective application of such approaches. The main theme in these strategies is a change 
in perspective: from limiting the negative effects of infrastructure, to exploiting the 
positive effects of infrastructure for an area and vice versa (see table 7.1). Due to the 
synergies between infrastructures and other land uses, the societal value of area-oriented 
plans may be higher than the value of line-oriented approaches. Moreover, area-oriented 
strategies enhance the chances for successful implementation of infrastructure projects in 
a fragmented institutional context. 

This study encountered many well-designed ways forward for the infrastructure-land use 
interface of areas. For example, a much-used strategy for external integration is to ‘hide’ 
infrastructure underground, in tunnels or (partly covered) open tunnels. However, this 
strategy comes with a number of drawbacks. The solutions displayed are expensive, 
technically complex, inflexible and in-adaptive to future mobility trends and other societal 
developments. The challenge for infrastructure planning should therefore not be limited 
to seeking synergetic solutions at the infrastructure-land use interface of a demarcated 
project area. Rather, effective area-oriented planning should seek to start with a deeper 
problem exploration within the wider region. This study has shown that, in order for an 
area-oriented strategy to be effective, the interfaces with other transport modes at a larger 
spatial scale should also be part of this exploration. This finding implies observing 
transport problems from multiple spatial scales: area-oriented strategies position the 
development of national highway networks in a local (the area directly surrounding the 
road) as well as in a regional (i.e. the daily urban system) spatial context.  

Infrastructure then potentially becomes a powerful linchpin for the transformation of 
areas, but also for the renewal of transport networks, which is one of the main challenges 
for the near future of infrastructure planning (Willems et al., 2016). With a multi-scalar 
strategy, area-oriented planning may be expected to produce solutions with added value 
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at the network scale, as well as at the regional and local spatial level. Such a strategy may 
not only enhance robustness of the transport system at both local, regional (i.e. daily urban 
system) and national level, but may also enhance the socio-economic development 
potential at local and city-regional level. This means that the challenge for infrastructure 
planning is not limited to linking with other spatial projects in the surrounding area, but 
also involves reconsidering the function of infrastructure within regional and national 
transport networks. This requires an adaptive planning approach that focuses on both 
internal integration within the infrastructure and transport sector, and external 
integration with other land-uses. The outlined process and recommendations for 
operationalization in this study may provide a starting point for setting up such an 
approach.  
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English summary 

This study is about the interface between highways that are part of large-scale networks 
and land uses with a local or regional character, such as housing, business, nature, or 
recreation. Within the context of contemporary planning, the challenges at this interface 
ask for a new perspective on infrastructure planning. 

Challenges at the infrastructure-land use interface 
Highway infrastructure is part of large national or international transportation networks. 
The main purpose of these networks is efficient transportation: highways accommodate 
vast capacities, high speeds and long-distance travel. In addition to being part of national 
or international networks, highways are also an element in other networks. At the local 
scale, highways are one of the elements of the spatial system of an area. Together with 
other land uses, such as housing, recreation, business, agriculture, local transport 
provisions, highways define the spatial structure and layout of areas. At the regional level, 
highways are part of the daily urban system. As part of multiple spatial networks, at 
multiple spatial scales, highways are strongly interrelated with other land uses. This has 
negative environmental impacts on sensitive land uses, as well as positive impacts, 
enhancing accessibility and thereby socio-economic development.  

This interrelatedness is functional as well as spatial. Functional, since highways and other 
land uses actually influence each other’s quality. One may think of the interchange of 
traffic between highways and local infrastructure. Or the barrier effect that highways have 
as they cut through the original spatial structures of areas (e.g. nature, landscape or 
settlements). Spatial, since the land uses often are physically close to each other or, even, 
claim the same space. Noise barriers that separate the highway from the houses in the 
same area can be seen as a manifestation of this conflicting physical adjacency.  

In the current context of planning in western societies, the interrelatedness between 
highways and the surrounding environment has become so strong that, over time, 
conflicts often may lead to loose-loose situations or lock-ins (i.e. continuation of an 
existing situation, rather than adapting to new circumstances). Many examples of cost and 
time overruns, low stakeholder satisfaction and low quality, related to conflicts between 
highways and surrounding areas, can be found in infrastructure planning of the past 
decades. 

This means that infrastructure planning and planning for other land uses are 
interdependent. Consequently, policy makers and planners need to cooperate with others 
to operationalize integrated strategies (i.e. co-production) for achieving their own 
particular goals. The consequence for infrastructure planning is that, when the 
interrelatedness of land uses is particularly strong, it becomes partly dependent on other 
stakeholders for supporting, permitting or financing developments, or just because of 
other stakeholders’ capacity to slow down or to stop the planning process. Due to the 
dependency for realizing infrastructure plans and projects, cooperation with other actors 
with a spatial stake in the area has become a necessary precondition in infrastructure 
planning.  
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Goal of the study 
In order to enable well-grounded choices about when and how to apply area-oriented 
strategies effectively, more insight is needed into the interrelatedness of land uses and the 
interaction between responsible actors. To that end, the application of area-oriented 
approaches in highway planning has been studied. The main objective of this study has 
been: 

To provide directions for the application of area-oriented strategies in road 
infrastructure planning through gaining insights into the potential 
(dis)advantages of infrastructure-land use integration and by exploring creation, 
assessment and exploitation of added value. 

This objective contains two important elements. First of all, this study aims to improve the 
understanding of whether and why area-oriented approaches may be applied. For that 
purpose, chapters 2 and 3 of the study look at the conditions under which area-oriented 
planning approaches can be effective and efficient alternatives to conventional 
infrastructure planning strategies. Secondly, to appropriately formulate directions for the 
design of an area-oriented approach, chapters 4, 5 and 6 pursue to identify critical factors 
and possible optimizations for creating, assessment and exploitation of added value at the 
infrastructure-land use interface. 

The study has taken a qualitative case study approach. Nine infrastructure planning 
projects from the Netherlands have been studied in depth. Dutch infrastructure planning 
is an interesting case for learning about the application of area-oriented strategies. Due to 
the interrelatedness between the various land use interests that infrastructure planning 
encounters in the Netherlands, much experimentation with integration is going on. At the 
same time, from an institutional perspective, planning for major infrastructures and other 
land uses are strongly fragmented. Therefore, co-production of plans at the infrastructure-
land use interface is challenging, despite the Dutch consensus-oriented tradition.  

The realization that an adjusted planning approach is needed for addressing planning 
challenges at interface of infrastructure networks and local and regional land uses is 
broader than just the Netherlands. For instance, in the USA and the UK an interest in 
establishing partnerships and broader governance strategies can be observed. Therefore, 
application of the findings of this study is not restricted to the Netherlands.  

The need for a changing perspective 
Strong functional and spatial interrelatedness and the interdependence of stakeholders 
changes the balance between land uses in highway projects. This context requires an 
adjusted planning perspective. To deal with these issues, highway planning in many 
modern Western countries seems to have acknowledged the need for integrated planning 
approaches. This happens also in the Netherlands, where integrated planning approaches 
have received much attention. The Netherlands is a small but densely populated country, 
which causes a strong interrelatedness between the various land use interests. The impact 
of major infrastructures on the environment is a much-debated theme in Dutch 
infrastructure planning. Political and societal dynamics further increase the complexity of 
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highway projects in the Netherlands. Examples of the integration of infrastructure and 
other land uses can be recognized throughout Dutch highway planning.  

Integrated plan-making aims to enhance the effectiveness of planning by enhancing the 
coordination between various sectoral spatial policies. Integrated infrastructure planning 
can be understood as a planning strategy that aims to improve the interests other 
stakeholders at the interface of infrastructure and other land uses in an area. These 
integrated approaches contrast the inward focus of the conventional sectoral approach in 
infrastructure planning. Sectoral planning approaches the development of main 
highways primarily as an isolated engineering challenge, driven by a strong technical 
rationality. For that purpose, the highway planning sector – in the Netherlands but also 
in many other countries – developed into a separate spatial silo, with its own policy 
frameworks, legislation, organizations, and budgets. This sectoral approach seems to be 
difficult to reconcile with the high functional interrelatedness and fragmentation of 
relevant actors, as may be concluded from the many cost and time overruns and support 
issues for highway planning proposals. 

The transformation from sectoral to more integrated planning at the infrastructure-land 
use interface has started as a slow “policy revolution” in the Netherlands, which is 
currently still going on. Among others, some relevant policy developments in the light of 
this study are: the merger of the national operational programmes for road infrastructure 
and other spatial ambitions in 2007; the merger of the ministry for responsible for 
infrastructure and transport and the ministry responsible for spatial planning into the 
Ministry of Infrastructure and the Environment in 2010; and in 2012 the merger of the 
strategic policy ambitions for road infrastructure and spatial planning into one 
comprehensive national plan. Furthermore, in the (near) future, the various procedural 
frameworks will be restructured thoroughly, with the introduction of integrated 
legislation to efficiently support a comprehensive view on (spatial and infrastructure) 
planning. In infrastructure planning practice, the described policy transformation is 
reflected in an interest in so-called ‘area-oriented’ strategies. Similar policies can be found 
in other counties. Examples are the introduction of ‘context-sensitive’ and ‘place-based’ 
in the USA and the UK.  

The expectation is that earlier and stronger integration of land uses improves the quality 
of plans and designs. However, quality is a concept that is difficult to define. In planning, 
quality is usually defined in political choices or policy instructions, which guide the 
actions of planning organizations. Therefore, perceptions of quality are often different for 
every organization. The actions that actors employ essentially serve to improve the 
performance of these interests. Quality improvement could therefore be seen as 
something that is valuable to these actors: it represents a certain value to them in the 
achievement of their interests. The extra qualities in the outcomes of integrated planning 
processes, which can be attributed to co-evolution of various land use interests, may be 
understood as the added value of integrated planning over sectoral planning. Therefore, 
the creation, assessment, and exploitation of this added value are central themes in the 
integrated planning debate. Hence, these concepts are one of the primary concerns of this 
study. 
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A challenging institutional context 
Consequently, to the emergence of separate policy silos, policy making, as well as the 
actual planning and realization are carried out by specific institutions. In the Netherlands, 
for example, infrastructure policy has long been prepared by a specific ministry, in 
targeted policy documents. This policy is carried out by dedicated planning organization 
responsible for highways, such as Rijkswaterstaat in the Netherlands (the executive 
agency of the Ministry of Infrastructure and the Environment). The main task of these 
organizations is the performance of the highway networks at the national scale. At the 
regional and local level, policy making and planning for land uses is done by provinces 
and municipalities. Like the national level, these governmental layers instruct their own 
organizations for project implementation and for management and maintenance of their 
land use interests.  

This institutional fragmentation is further complicated by the co-existence of different 
referential frames. Frames may be understood as perceptions that groups or organizations 
use to interpret problems and to provide directions for solutions. These frames may 
contrast strongly. In a more technical frame infrastructure is primarily seen as part of a 
high-scale transport network and focus is primarily on the implementation of transport 
solutions. In contrast, within a relational frame, infrastructures are seen as part of a local 
area and focus is on a broader, integrated problem definition.  

Due to this institutional fragmentation, the application of area-oriented strategies to deal 
with the above outlined challenges is a complicated affair. In order to achieve their goals 
and to improve their interests, the stakeholders at the infrastructure-land use interface 
need to cooperate. And when interrelatedness increases, the need to cooperate also 
becomes stronger. Therefore, in the contemporary context of Dutch highway planning, 
public-public cooperation between different layers of government has become an 
essential precondition for addressing transport issues.  

Findings 
Chapter 2 explores the shift from line-oriented planning towards area-oriented planning. 
From an historical analysis of policy documents, three central parameters for 
conceptualizing area-oriented approaches become apparent:  
• The level of integration between infrastructures and other land use interests; 
• The geographical scope of planning; 
• The involvement of various actors in the planning process.  

First, concerning the level of integration, a distinction is made between internal and 
external integration. Internal integration is the convergence of policy-making and 
planning for several components within the traffic and transport sector; external 
integration can be understood as the enhanced coordination between road infrastructure 
and other land use functions. Second, the geographical scope may reach from a narrow 
focus on the area directly surrounding the road to a focus on the wider region. Third, the 
involvement of actors could range from merely the responsible infrastructure planning 
agency to the involvement of local and regional government in planning and decision-
making.  
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On the basis of these parameters, two infrastructure planning approaches can be 
distinguished: ‘line-oriented’ and ‘area-oriented’ planning approaches. These strategies 
must be seen as the extremes of a spectrum of strategies for addressing issues at the 
interface of major infrastructures and other land uses. This spectrum contains other, in-
between types, such as routing, network-approaches and context-sensitive design. 

Conventionally, highway planning has a strong inward focus. Infrastructure realization 
for transport goals is the main interest of this ‘line-oriented-approach’. Characteristic for 
these approaches is that the functional and geographical scope of planning are kept as 
narrow as possible. The efforts regarding other land uses, besides the infrastructure, are 
limited to mitigating and compensating for negative environmental effects. The purpose 
of this approach is to ensure a goal-oriented planning process that leads to smooth and 
cost-effective implementation of (infrastructural) solutions to transport issues. 

Within ‘area-oriented approaches’ land uses at the local or regional scale are considered 
as important and influential as the infrastructural interest. This different perspective 
expands the scope of highway projects. Other land uses become part of the primary 
objective of highway projects. Area-oriented highway projects with a dual objective 
pursue ‘win-win situations’: improvements to the infrastructure network are combined 
with improvements to local land uses (such as housing, business and recreation) and with 
land uses with a more regional character (for example regional economic development, 
agriculture and nature). This adjusted objective must be seen as an expansion of the line-
oriented perspective: area-oriented planning’s pursuit of win-win situations stands next 
to protection against adverse environmental effects. In addition to protection against 
negative effects, explicit attention is paid to enhancement of local area quality. Next to 
area-oriented planning, a second form of integration can be distinguished: area 
development. Area development is concerned with one fully integrated programme of 
aims for an area, rather than a transportation project with a broadened objective. Within 
area developments, transportation is one of the challenges, equal to other spatial 
challenges in the area. Together with these other issues, improvements to the area’s 
transportation system determine the success of area developments. 

While chapter 2 contrasts line- and area-oriented strategies, chapter 3 takes an in-depth 
focus on the use of area-oriented strategies in infrastructure planning. The chapter 
conceptualizes and analyses why and how such integrated approaches can be applied 
effectively throughout consecutive stages of infrastructure planning. For that purpose, the 
chapter distinguishes between abstract explorations of potential solutions and more 
detailed studies on the implementation of chosen solutions. The two case studies illustrate 
that the concept of integration is applied for strategic as well as operational reasons. 
Moreover, the case studies reveal that these reasons may alternate throughout the 
planning process. Effective integration is therefore adaptive: it appropriately focuses on 
strengthening the socioeconomic perspectives of a wider region for the longer term, as 
well as on the relations between different land uses that are physically adjacent and 
competing for space within a smaller area.  

Due to fragmented institutional contexts, successfully dealing with interrelatedness 
requires an intense level of interaction amongst actors involved. Such co-production of 



Towards area-oriented approaches in infrastructure planning 

 218 

visions and plans has two important characteristics: learning about each other’s goals, and 
negotiation about interests. The case studies show that the character of consensus-seeking 
is different for strategic and for operational integration. Within strategic integration, the 
emphasis of co-production is primarily on learning about mutual interests and the 
interrelatedness of interests. Within integration for operational reasons, co-production 
places more emphasis on negotiations about a specific area’s physical urban or landscape 
design. 

Ultimately the case studies in chapter 3 show that planning at the infrastructure-land use 
interface needs institutional mechanisms to guide the alterations between strategically 
and operationally inspired integration. Examples of the institutional mechanisms 
encountered in this study are, for instance: covenants about cooperation between public 
authorities; integrated contracts with private parties; early and sustained public 
participation; and, conditions that stimulate learning about each other’s referential 
frames. 

From chapter 4 onwards this study focuses on directions for area-oriented planning 
strategies. The main theme of chapter 4 is the creation of added value at the infrastructure-
land use interface. The point of departure of this chapter is the realization that effective 
operationalization of co-production remains difficult due to the strong fragmentation at 
this interface. Various policies introduce integrated spatial design efforts to the 
infrastructure planning processes as a strategy to deal with this issue. The chapter 
explores experiences in the Netherlands that have placed spatial design in key positions 
in the process.  

An exploration of literature from the fields of spatial design, planning and geography 
focuses on the content of design (what is being designed) as well as the design process 
(how designing takes place and by whom). Four types of design are distinguished, from 
which the contrast between ‘technical design’ and ‘relational design’ is the most 
interesting for the debate about area-oriented planning. While technical design is 
primarily concerned with the functioning and the aesthetics of the infrastructure itself, the 
main purpose of relational design is to place the infrastructure within the wider network 
of land use relations of the area surrounding the infrastructure. Based on the literature, it 
is suggested that a relational design approach may be applied to stimulate a 
communicative modus that fosters dialogue, creativity and eventually an inclusive and 
shared story about an area’s future.  

In order to verify this concept, designers experienced in serving that role have been 
interviewed about whether and how co-production takes place. Consecutively, in order 
to come to practical lessons for exploitation of the merits indicated by the literature 
analysis and the interviewees, two projects that the interviewees considered best practices 
have been studied. An important finding is that the strengths and weaknesses of technical 
and relational design approaches complement each other. A combination of technical and 
relational design can effectively help a fragmented group of actors to find a shared and 
meaningful story and make integral choices on infrastructure projects, framed within a 
wider area’s development. Ensuring effective use of technical and relational design 
requires a coordinating role for a broadly oriented designer, but also the right mind-set 
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among participants. This way, the employment of such design approaches facilitates 
effective operationalization of collaborative governance at the infrastructure-land use 
interface. 

Chapter 4 also highlights several preconditions for the application of integrated design 
approaches. A first precondition concerns the role of spatial designers to coordinate the 
design process. This role demands that designers have vast substantial knowledge, 
understanding of sectoral and technical detail, a sense for the interrelatedness of land 
uses, political sensibility, and an interactive view on planning. This combination of 
content and process related capacities may be expected to be more effective than the 
involvement of the omniscient designer or a general mediator. Another precondition is 
the need for a shared sense of urgency. Such a sense may emerge, for example, after a 
crisis in preceding planning phases or through a collective public initiative. 

Chapter 5 focuses on the assessment of added value. The aim of this chapter is to draw 
lessons about recent innovations in decision support for coping with challenges in 
integrated infrastructure planning strategies. After setting up a conceptual framework 
about the scope of analysis and the role of information in infrastructure planning, the 
empirical section of this chapter explores the introduction of early-stage sustainability 
assessment tools.  

Empirical data collection has drawn on experiences gained in the Netherlands with a tool 
called the ‘Sustainability Check’ (Omgevingswijzer) and this has been complemented by 
document analysis and interviews with experts in the field. On the collection and 
communication of spatial intelligence, on the generation of alternatives, and the choice for 
one preferred alternative, such instruments are essentially different from conventional 
instruments – such as cost-benefit analysis (CBA), environmental impact assessment 
(EIA). The case studies illustrate how the Sustainability Check distinguishes itself from 
conventional instruments through a more inclusive scope and equal treatment of primary 
and ancillary effects. Regarding the planning process, proactive application, a transparent 
process, lower assessment costs and strong communicative capacities make the 
instrument well equipped for coping with institutional fragmentation. 

Chapter 5 concludes that instruments such as Sustainability Check have a number of 
potentially useful capacities. Due to these capacities, the use of this type of instruments 
supports the integration between highway and surrounding areas as it addresses the 
challenges of area-oriented planning:  
• Usefully bringing together information about the comprehensive value of alternatives; 
• Facilitating the generation of alternatives by proactive use of the information;  
• Addressing institutional fragmentation by learning about referential frames;  
• Placing the ‘hard’ outcomes of conventional tools within a contextual perspective.  

Despite these capacities, these early sustainability assessment tools should not be seen as 
a replacement for conventional decision support tools, but rather as complementary tools 
in addressing challenges posed by area-oriented infrastructure planning. 
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The main theme of chapter 6 is the exploitation of value. From a value capture perspective, 
integration offers possibilities for financially linking road infrastructure and other land 
uses. Additionally, value capturing may be expected to have value for the cooperation 
between involved, but often institutionally fragmented actors. This chapter explores the 
relations between the application of different types of value capturing and cooperation 
between fragmented actors in planning at the infrastructure-land use interface. Three 
different value capture types are compared in chapter 6: (1) compulsory capture, (2) 
negotiated capture, and (3) voluntary capture. These types differ with regard to the kind 
of coordination mechanism that is applied, as well as to the grounds for value capturing. 

For the analysis, three area-oriented infrastructure projects have been explored. First, the 
case studies confirm the financial value of value capturing. Value capturing makes it 
possible to recycle the unearned value increments that emerge from the combined 
improvements to accessibility and area quality in integrated planning processes at the 
infrastructure-land use interface. In the case studies, the synergies between accessibility 
and area quality led to higher private land and property values, which were partly 
captured by the application of value capture mechanisms. Second, the study finds that the 
application of value capture-mechanisms could indeed enhance cooperation among 
fragmented actors in the planning processes that take place after capture. Capturing 
unearned value through the application of value capture mechanisms explicates the 
added value; it then becomes attractive for actors to proactively participate in integrated 
coalitions. 

A positive influence on the co-production of plans and projects is observed in those cases 
where capturing value is based on partnership (i.e. negotiated or voluntary capture). It 
appears that, in the stages that precede the actual value capture, parameters such as 
awareness of interdependence, understanding of mutual interests, and human efforts may 
establish the required preconditions for viable application of value capture mechanisms. 
In later stages, when values are captured and redistributed, an established shared 
business case and official agreements may help to maintain conditions for cooperation, by 
explicating and institutionalizing the interdependency of the involved organizations. 

Directions for planning practice 
This study confirms the potential merit of area-oriented planning strategies over line-
oriented planning under conditions of strong interrelatedness and high institutional 
fragmentation. It is also found that addressing functional interrelatedness between 
infrastructure and other land uses within a fragmented stakeholder context involves a 
careful process of creating, assessing and exploiting added value. Furthermore, the cases 
studied illustrate that interrelatedness of land uses is not stable, but may evolve from a 
strategic issue into a more operational issue. For that purpose, an effective area-oriented 
planning process is first and foremost an adaptive process. The focus of integration should 
evolve in accordance with the kind of strategic or operational interrelatedness that is 
encountered in specific planning stages. The process of creating, assessing and exploiting 
added value therefore iterates from strategic to operational planning. Six steps are found 
to be central to the iterations in area-oriented infrastructure planning processes. 
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1. Assessing the need and scope of integration 
To determine whether and to what extent an area-oriented approach is needed and may 
lead to added value, an assessment of the interrelatedness of land uses is necessary at the 
beginning of every stage of a planning process. Assessment instruments may be used 
proactively to determine the need for integration and to demarcate its scope and depth. 

2. Establishing a coalition 
In order to utilize the potential merit of area-oriented planning and an expanded scope, it 
is advisable to organize integrated processes as a co-production. The organization of such 
processes under circumstances of high functional interrelatedness and strong institutional 
fragmentation requires the formation and formalization of coalitions. The establishment 
of coalitions may be formalized in covenants or other types of agreements about 
cooperation between various actors at the infrastructure-land use interface. 

3. Creation: co-producing win-win situations 
The purpose of co-production of area-oriented plans and designs is to find relevant 
combinations between road infrastructures and other land uses. This involves a balance 
between learning and negotiation. On the one hand, learning is concerned with 
exploration of potential synergies at the interfaces of land use interests in an area. 
Learning processes asks for a proactive focus on exploration and exploitation of the 
complementarities between land uses, rather than a reactive focus on avoiding potential 
conflicts between land uses. Negotiation, on the other hand, puts central the optimization 
of individual stakeholders’ interest positions. Therefore, negotiation is an essential key 
factor in the pursuit of win-win situations – making sure that the plan enhances the quality 
of sectoral spatial interests in the area.  

4. Assessing the plan or design: comparison and decision support 
To be able to address functional interrelatedness and to assess the full breadth of 
integrated plans and designs, assessment ideally combines lighter instruments for 
qualitative assessment with more detailed instruments for quantitative assessment. In 
addition to the detailed, but narrow and absolute perspectives provided by conventional 
instruments (such as CBA or EIA), lighter qualitative instruments prove to be very 
suitable for sketching ‘real world’ impacts and giving the decision-makers a sense of a 
proposed intervention’s implications. 

5. Exploiting value in decision-making 
Decision-making is the moment to exploit the gains from improved accessibility. 
Exploitation of these gains, for example in a collective business case that pays attention 
not just to infrastructural improvements, but to interrelated local and regional land uses 
as well, may produce an attractive outlook at combined improvement of accessibility and 
area quality. This study illustrates that especially value exploitation through the 
application of partnership-based value capture mechanisms enhances the co-production 
of plans and designs. 

6. Follow up: maintaining integration and monitoring 
Area-oriented planning involves strategic as well as operational considerations about the 
interrelatedness of highways and other land uses. Therefore, after decision-making, 
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during subsequent planning stages, it is essential to maintain an appropriate level of 
integration. In order to deal with this adaptive character, reflection on the need and focus 
of integration at the new planning stage is required. 

Eight lessons 
The outlined six-step process for the application of area-oriented infrastructure planning 
strategies is complemented with eight practical lessons. These lessons serve to 
operationalize the above-outlined six step process. 

1. Proactive use of assessment instruments 
To determine whether integration is needed and what scope would be most appropriate 
instruments may be used at the beginning of new planning stages. 
 
2. Secure commitment to the integrated planning process 
To exploit the potential merit of actors’ complementarity in the creation of integrated 
plans, it essential that the commitment of actors is not without obligation. Commitment 
and cooperation within coalitions can, for example, be formalized in administrative 
agreements.  
 
3. Create room and opportunities for learning, but also for negotiation 
The creation of win-win situations asks for a combination of learning and negotiation 
between actors. Learning about mutual interests is a precondition for the co-production 
of plans and designs; negotiations is needed to stimulate and facilitate actors to act from 
the improvement of their own interest positions. 
 
4. Be flexible by combining internal and external integration 
Many contemporary area-oriented plans emphasize the integration of highways and other 
land use interests in the directly surrounding area (i.e. external integration). However, 
future-proof and sustainable solutions require that also the capacity of solutions within 
the traffic and transport system – internal integration – is taken into account.  
 
5. Facilitate a proper substantial discussion 
Despite the contradictions between the technical and the relational frame, both are needed 
in order to find area-oriented solutions to transport problems. By means of a combined 
design approach, with room for depiction and calculation, an in-depth problem-oriented 
discussion, in which the capacities of both frames are combined, may be facilitated. 
 
6. Determine the added value of area-oriented solutions 
Well-informed choice, selection and decision-making requires as much insight into the 
(additional) effects of area-oriented plans and designs. The required insight contains the 
transport value of proposals, as well as the area value of proposed integrated plans. 
 
7. Set up collective business cases to redress the balance between spatial scales 
One of the points of departure of area-oriented highway planning is that not only 
improvements to the highway network are pursued. Area-oriented planning explicitly 
focuses on improvements to the land uses at the regional and local area scale in the area. 
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Business cases that focus on this additional objective may help to redress the balance 
between gains at the networks and gains at the regional and local spatial scale. For 
example, value gains that follow from enhanced accessibility may be recouped and used 
to enhance local area quality. 
 
8. Organize an adaptive approach of the area-oriented process 
When planning processes proceed from one planning stage to subsequent stages, for 
example after choices and decision have been made, the scope, objective and organization 
of planning of these processes may change. Such changes imply that the interrelatedness 
of land uses and interdependence of actors are not stable throughout the various phases 
of planning processes. Area-oriented strategies need to be adaptive to address this issue: 
a redetermination of need, scope and depth of integration is necessary at the start of every 
new planning stage. 

Towards area-oriented approaches in highway infrastructure planning 
This study has found that effective application of area-oriented infrastructure planning 
involves attention to external integration with other land-uses, as well as internal 
integration with infrastructure networks at other levels and other modalities. A one-sided 
focus on external integration may not fully address the interrelatedness between land uses 
at the infrastructure-land use interface. Additional attention to better use of existing 
transport networks and multi-modal approaches is needed as well. Such attention may 
not only enhance robustness of the transport system at both local, regional (i.e. daily urban 
system) and national level, but may also enhance the socio-economic development 
potential (robustness) at local and city-regional level. Therefore, enhancing the synergies 
between highway networks and the spatial quality of areas at the local and regional scale 
requires an adaptive planning approach that focuses on both internal integration within 
the infrastructure and transport sector, and external integration with other land-uses. 
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Nederlandse samenvatting 

Dit onderzoek gaat over het raakvlak tussen snelwegen en andere ruimtelijke functies, 
zoals huisvesting, bedrijven, natuur of recreatie. Snelwegen zijn onderdeel van 
grootschalige netwerken, terwijl andere ruimtelijke functies eerder een lokaal of regionaal 
karakter hebben. Dat leidt tot spanningen op het raakvlak van snelweg en omliggende 
gebieden en dus tot uitdagingen die vragen om vernieuwing van het perspectief op 
snelwegenplanning. 

Uitdagingen op het raakvlak van infrastructuur en ruimte 
Snelwegen zijn onderdeel van grote nationale of internationale transportnetwerken. Het 
belangrijkste doel van deze netwerken is efficiënt transport: snelwegen hebben een grote 
capaciteit en zijn geschikt voor hoge snelheden en vervoer over lange afstanden. Naast de 
rol die snelwegen vervullen in nationale en internationale transportnetwerken zijn 
snelwegen ook onderdeel van andere netwerken. Op de lokale schaal zijn snelwegen een 
van de onderdelen van het ruimtelijk systeem van een gebied. Samen met andere functies, 
zoals huisvesting, recreatie, bedrijven, landbouw en lokale transportvoorzieningen, 
bepalen snelwegen de structuur van deze gebieden. Op het regionale schaalniveau zijn 
snelwegen onderdeel van zogenaamde ‘daily urban systems’. Daarmee wordt bedoeld het 
samenhangende gebied van stad en omgeving waarbinnen dagelijkse bezigheden 
(wonen, werken, onderwijs etc.) zich afspelen. Als onderdeel van meerdere ruimtelijke 
netwerken, op meerdere schaalniveaus zijn snelwegen in sterke mate verweven met hun 
omgeving. Dit leidt tot negatieve invloeden, zoals milieueffecten op gevoelige functies, 
maar ook tot positieve effecten, zoals de verbetering van bereikbaarheid en 
mogelijkheden voor sociaaleconomische ontwikkeling. 

De verwevenheid van snelweg en omliggende functies is zowel van functionele als 
ruimtelijke aard. Functioneel omdat snelweg en omgeving van invloed zijn op elkaars 
kwaliteit en functioneren. Naast de negatieve milieueffecten van snelwegen, kan hierbij 
gedacht worden aan de uitwisseling van verkeer tussen snelweg en onderliggende wegen. 
Een ander voorbeeld is de barrièrewerking van snelwegen. Die ontstaat wanneer 
snelwegen de oorspronkelijke structuren (natuur, landschap, plaatsen) van een gebied 
onderbreken. De ruimtelijke verwevenheid komt voort uit de fysieke nabijheid van 
ruimtelijke functies. Bepaalde typen ruimtegebruik verdragen elkaars aanwezigheid niet 
of doen zelfs een claim op dezelfde ruimte. Geluidsschermen die huizen afschermen van 
het geluid van het snelwegverkeer zijn een voorbeeld van deze conflicterende fysieke 
nabijheid.  

In de huidige planningscontext in westerse landen is de verwevenheid tussen snelweg en 
omgeving bijzonder sterk. Zo sterk zelfs dat planningsconflicten tussen snelweg en 
omliggende functies uiteindelijk kunnen uitmonden in ‘loose-loose’ situaties of ‘lock ins’ 
– het voortduren van een bestaande, vaak ongewenste situatie, in plaats van aan te passen 
aan veranderde omstandigheden. Er zijn veel voorbeelden te vinden van 
snelwegprojecten die, als gevolg van een conflict tussen infrastructuur en omgeving, 
uitlopen qua tijd, het beschikbare budget overschrijden, niet voldoen aan de 
verwachtingen van belanghebbenden, en kampen met een gebrek aan kwaliteit. 
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Infrastructuur en ruimtelijke ordening zijn dus onderling afhankelijk. Het gevolg hiervan 
is dat beleidsmakers en planners moeten samenwerken met anderen om een integrale 
aanpak op te zetten (co-productie). Voor infrastructuurplanning betekent dit dat, wanneer 
de verwevenheid van ruimtelijke functies bijzonder sterk is, het (ten dele) afhankelijk is 
van de steun, toestemming of financiële bijdragen van andere belanghebbenden. Dit leidt 
ertoe dat samenwerking met andere actoren met een ruimtelijk belang in het gebied 
rondom de weg een noodzakelijke voorwaarde is bij het plannen van snelwegprojecten.  

Doel van het onderzoek 
Om goed onderbouwde keuzes te maken over wanneer en op welke manier een 
gebiedsgerichte benadering effectief toegepast kan worden is behoefte aan meer inzicht 
in de verwevenheid van ruimtelijke functies en in de interactie tussen belanghebbenden 
in snelwegprojecten. Daartoe is onderzoek gedaan naar de toepassing van een 
gebiedsgerichte aanpak bij de planning van snelwegen. De doelstelling van dat onderzoek 
is als volgt.  

Het formuleren van lessen voor de toepassing van een gebiedsgerichte benadering 
bij de planning van snelwegen door middel van het verkennen van mogelijke voor- 
en nadelen van integrale planning van snelwegen en omliggende gebieden en door 
te onderzoeken hoe door integratie toegevoegde waarde kan worden gecreëerd, 
beoordeeld en benut. 

Deze doelstelling bevat twee aspecten. Ten eerste, het onderzoek beoogt om het begrip te 
vergroten van of en waarom een gebiedsgerichte benadering zou moeten worden 
toegepast. Daartoe wordt in hoofdstuk 2 en 3 van dit onderzoek verkend onder welke 
condities een integrale gebiedsgerichte benadering een effectief en efficiënt alternatief zou 
kunnen zijn voor meer conventionele benaderingen voor de planning van snelwegen. Ten 
tweede, het onderzoek streeft naar het formuleren van aanwijzingen voor effectieve 
toepassing van een gebiedsgerichte benadering. Daartoe wordt in de hoofdstukken 4, 5 
en 6 gezocht naar kritische factoren en mogelijke optimalisaties voor het creëren, 
beoordelen en benutten van toegevoegde waarde op het raakvlak van snelwegen en de 
andere ruimtelijke functies in de omgeving. 

Dit onderzoek onderzoekt deze aspecten aan de hand van een kwalitatieve benadering. 
Negen projecten in Nederland zijn diepgaand onderzocht. De Nederlandse 
snelwegenplanning is een interessante case voor onderzoek naar de toepassing van 
gebiedsgerichte strategieën. Als gevolg van de hoge mate verwevenheid tussen 
verschillende ruimtelijke belangen waar de planning van snelwegen in Nederland mee te 
maken heeft is er veel interesse in integratie. Er wordt veel geëxperimenteerd met dit soort 
benaderingen. Tegelijkertijd, vanuit institutioneel perspectief bezien is de planning op het 
raakvlak van snelwegen en overige ruimtelijke functies sterk gefragmenteerd. Dat maakt 
co-productie van plannen op dit raakvlak bijzonder uitdagend, ondanks de Nederlandse, 
op consensus gerichte planningstraditie. 

Het idee dat de uitdagingen op het raakvlak van nationale snelwegennetwerken en 
overige ruimtelijke belangen op lokale en regionale schaal vragen om een aangepaste 
benadering is breder dan alleen Nederland. Een toenemende interesse in het vormen van 
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partnerschappen en bredere sturingsstrategieën kan bijvoorbeeld ook herkend worden in 
de Verenigde Staten en het Verenigd Koninkrijk. Dit betekent dat de uitkomsten van dit 
onderzoek niet alleen relevant zijn voor Nederland, maar ook voor de planning van 
snelwegen in andere westerse landen die kampen met vergelijkbare opgaven.  

De noodzaak van een verandering van perspectief 
Een hoge mate van functionele en ruimtelijke verwevenheid en de onderlinge 
afhankelijkheid van belanghebbenden beïnvloeden de balans tussen de ruimtelijke 
functies die een rol spelen in snelwegprojecten. Deze context vraagt om een ander 
planningsperspectief. Om met deze context om te gaan lijkt de planning van snelwegen 
in westerse samenlevingen erkend te hebben dat een meer integrale aanpak gewenst is. 
Dit gebeurt ook in Nederland, waar van oudsher veel aandacht wordt besteed aan 
integrale planning en ook aan de effecten van snelwegen op hun omgeving. In het 
Nederlandse systeem van snelwegenplanning zijn veel voorbeelden van integratie van 
snelweg en omgeving te vinden. 

Integrale planning heeft als doel om de effectiviteit van planning te vergroten door het 
versterken van de coördinatie tussen verschillende sectorale onderdelen van een plan. 
Integrale infrastructuurplanning kan worden geïnterpreteerd als een planningsstrategie 
voor infrastructurele projecten met als doel om de belangen van actoren op het raakvlak 
van infrastructuur en de omgeving te verbeteren. Dit soort integrale strategieën staat in 
contrast met de naar binnen gerichte focus van conventionele, sectorale benaderingen van 
infrastructuurplanning. Gedreven door een sterke technische rationaliteit, benaderen 
sectorale strategieën de ontwikkeling van snelwegen als een geïsoleerde technische 
opgave. Om daaraan tegemoet te komen ontwikkelde de planning van snelwegen zich in 
Nederland, maar ook elders, tot een zelfstandige beleidssector met specifiek beleid, 
regelgeving, organisaties en budgetten. Deze gefragmenteerde benadering past 
tegelijkertijd minder goed bij de sterke functionele verwevenheid. Dat kan onder meer 
geconcludeerd worden uit de vele problemen met kosten, tijd en draagvlak waar de 
planning van snelwegen mee te maken heeft. 

In Nederland is de omslag van sectorale planning naar een meer integrale aanpak op het 
raakvlak van infrastructuur en ruimte begonnen als een langzame “beleidsrevolutie”. 
Deze beleidsomslag is nog altijd gaande. Voorbeelden van relevante ontwikkelingen in 
het kader van dit onderzoek zijn, onder meer: het samenvoegen van de nationale 
uitvoeringsprogramma’s voor infrastructuur en ruimtelijke ordening in 2007; het 
samenvoegen van de ministeries van Verkeer en Waterstaat en van Volkshuisvesting, 
Ruimtelijke Ordening en Milieu in 2010; en in 2012 het ontstaan van een samenhangende 
nationale ruimtelijke structuurvisie (SVIR) door het samenvoegen van de strategische 
beleidsambities op het vlak van infrastructuur en ruimtelijke ordening. Aansluitend op 
deze ontwikkelingen zal Nederland haar nationale wet- en regelgeving op het gebied van 
infrastructuur en ruimtelijke ordening in de nabije toekomst herzien. De bestaande wet- 
en regelgeving wordt samengevoegd in de nieuwe omgevingswet, onder meer om de 
samenvoegingen in beleid, uitvoering en organisatie efficiënter te ondersteunen. In de 
praktijk van de planning van snelwegen is deze beleidsrevolutie te herkennen in de 
toepassing van steeds meer gebiedsgerichte strategieën. In andere landen is een 
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vergelijkbare interesse te zien. Voorbeelden daarvan zijn het ontstaan van ‘context-
sensitive’ en ‘place-based’ strategieën in de VS en het Verenigd Koninkrijk. 

De onderliggende verwachting is dat eerder en meer diepgaande integratie van 
verschillende ruimtelijke belangen in een gebied de kwaliteit van plannen en ontwerpen 
versterkt. Kwaliteit is echter een zeer lastig te definiëren concept. Doorgaans wordt 
kwaliteit in ruimtelijke planning gedefinieerd in de politieke keuzes en doelstellingen. 
Omdat iedere organisatie zijn eigen belangen heeft, betekent dit dat percepties van 
kwaliteit verschillend zijn voor iedere organisatie. De werkzaamheden die planners 
uitvoeren zijn gericht op het verbeteren van de belangen van hun organisaties. De 
gemaakte keuzes en het behalen van doelstellingen vormen daarbij het uitgangspunt. 
Kwaliteitsverbeteringen moeten derhalve gezien worden als een verbetering die 
waardevol is voor deze actoren: kwaliteitsverbeteringen vertegenwoordigen een 
bepaalde waarde voor hen bij het nastreven van hun doelstellingen. Een integraal 
planproces streeft naar vroegtijdige en meer diepgaande afstemming van de ruimtelijke 
belangen van verschillende organisaties. De extra kwaliteiten in de uitkomsten van een 
integraal planproces kunnen derhalve gezien worden als toegevoegde waarde van 
integrale planning ten opzichte van sectorale planning. Het creëren, beoordelen en 
benutten van deze toegevoegde waarde staan centraal in integrale planning en vormen 
belangrijke invalshoeken voor dit onderzoek. 

Een uitdagende institutionele context 
Een gevolg van het ontstaan van gescheiden beleidssectoren, is dat beleidsvorming, 
planning en realisatie in sterke mate gefragmenteerd zijn. In Nederland, bijvoorbeeld, is 
de beleidsvorming met betrekking tot snelwegen lang de verantwoordelijkheid geweest 
van een specifiek ministerie – het Ministerie van Verkeer en Waterstaat. De uitvoering 
van het beleid is vervolgens in handen van een specifiek op infrastructuur gerichte 
uitvoeringsorganisatie onder dit ministerie, zoals bijvoorbeeld Rijkswaterstaat. De 
hoofdtaak van deze organisaties is te zorgen voor optimale verkeersprestaties op wegen 
die zij in beheer hebben. Oftewel vlot en veilig verkeer over weg en water, zoals 
Rijkswaterstaat dat omschrijft in haar missie. In het geval van Rijkswaterstaat zijn dat dus 
de snelwegen op nationaal niveau. Beleidsvorming en planning op de regionale en lokale 
schaal is in de handen van provincies en gemeenten. Net zoals op het nationale niveau 
hebben deze organisaties hun eigen politieke en uitvoerende lagen. Het politieke deel 
stuurt het deel van de organisatie aan dat verantwoordelijk is voor de implementatie van 
maatregelen, voor uitvoering van projecten en voor management en onderhoud. 

De effecten van de hierboven beschreven ‘institutionele fragmentatie’ worden versterkt 
door de aanwezigheid van uiteenlopende referentiekaders (zogenaamde ‘referential 
frames’). Deze frames kunnen worden omschreven als het denkkader dat groepen of 
organisaties (bewust of onbewust) gebruiken om problemen te interpreteren en om 
oplossingsrichtingen te definiëren. De referentiekaders van organisaties kunnen sterk met 
elkaar contrasteren. Binnen een meer technisch referentiekader worden snelwegen 
hoofdzakelijk beschouwd als een onderdeel van een transportnetwerk op een hoog 
schaalniveau. De focus voor het oplossen van problemen ligt binnen dit kader op het 
implementeren van transportoplossingen. In tegenstelling tot deze technische 



Nederlandse samenvatting 

 
 229 

referentiekaders benadrukt een relationeel referentiekader dat snelwegen en de 
ruimtelijke functies in hun omgeving samen een gebied vormen. Binnen dit kader ligt de 
nadruk op een brede, integrale probleemdefinitie bij het zoeken naar oplossingen. 

Het gevolg van deze situatie is dat de toepassing van een gebiedsgerichte aanpak om met 
de uitdagingen van de verwevenheid van functies en belangen om te gaan niet eenvoudig 
is. Om de doelen van hun organisaties te bereiken en om hun eigen belangen te versterken 
zullen de belanghebbenden binnen een gebied moeten samenwerken. Wanneer de 
verwevenheid van snelweginfrastructuur en omgeving toeneemt, neemt de noodzaak om 
samen te werken ook toe. Dit betekent dat publiek-publieke samenwerking in de huidige 
context van de planning van snelwegen in Nederland een essentiële voorwaarde is 
geworden bij het zoeken naar en implementeren van oplossingen voor transportopgaven. 

Onderzoeksbevindingen 
Hoofdstuk 2 verkent de transformatie van lijn- naar gebiedsgerichte planning. Een 
historische analyse van beleidsdocumenten laat zien dat deze transformatie getypeerd 
kan worden aan de hand van drie parameters: 
• De functionele scope van planning; 
• De ruimtelijke scope van planning; 
• De betrokkenheid van belanghebbenden bij het planproces. 

Ten eerste, met betrekking tot de functionele scope van planning (ofwel de mate van 
integratie tussen infrastructuur en omgevingsfuncties) kan onderscheid kan gemaakt 
worden tussen interne en externe integratie. Interne integratie betreft de coördinatie in 
beleidsvorming en planning van verschillende onderdelen van de transportsector; externe 
integratie gaat over de afstemming tussen snelwegen en andere ruimtelijke functies. Ten 
tweede, de ruimtelijke scope van planning kan variëren van een nauwe bandbreedte 
rondom de weg tot een focus op de wijdere regio waarin de weg zich bevindt. Tenslotte, 
betreffende de betrokkenheid van publieke actoren in het planproces zijn er ook 
verschillende opties. De samenwerking tussen publieke actoren kan variëren van een 
eenzijdig proces met een dominante rol voor de organisatie die verantwoordelijk is voor 
het snelwegnetwerk tot een interactief proces waarin lokale en regionale actoren worden 
betrokken bij planning en besluitvorming. 

Op basis van deze parameters kan onderscheid gemaakt worden tussen twee typische 
planningsbenaderingen: een lijngerichte en een gebiedsgerichte benadering. Deze 
benaderingen moeten beschouwd worden als de extremen van een spectrum van 
strategieën om om te gaan met de uitdagingen op het raakvlak van snelweg en omgeving. 
Dit spectrum omvat ook andere, tussenliggende vormen zoals routering, 
netwerkbenaderingen en ‘context-sensitive design’. 

Conventioneel legt de planning van snelwegen sterk de nadruk op het verkeersbelang. 
De realisatie van nieuwe infrastructuur is het belangrijkste doel van een lijngerichte 
benadering. Typerend voor deze benaderingen is dat de ruimtelijke en functionele scope 
van planning zo smal mogelijk wordt gehouden. De inspanningen met betrekking tot 
andere ruimtelijke functies, naast de infrastructuur, zijn beperkt tot het mitigeren en 
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compenseren voor negatieve omgevingseffecten. De doelstelling van een dergelijke 
benadering is een doelgericht planproces dat op een soepele en kosteneffectieve manier 
zorgt voor implementatie van (infrastructurele) oplossingen voor een transportprobleem. 

Een meer integrale benadering stelt lokale en regionale ruimtelijke belangen gelijk aan het 
infrastructurele belang. Deze alternatieve zienswijze leidt tot een uitbreiding van de scope 
van snelwegprojecten: andere ruimtelijke belangen worden op deze manier onderdeel 
van het hoofddoel van projecten. Gebiedsgerichte snelwegprojecten met zo’n tweeledige 
doelstelling streven naar win-win situaties: verbeteringen aan het infrastructuurnetwerk 
worden gecombineerd met verbeteringen voor de belangen op lokale schaal (bijvoorbeeld 
woningen, bedrijven en recreatie) en regionale schaal (bijvoorbeeld regionaal 
economische ontwikkeling, landbouw, natuurgebieden). Dit aangepaste perspectief moet 
gezien worden als een uitbreiding van het lijngerichte perspectief: gebiedsgerichte 
planning plaatst het streven naar win-win situaties naast de bescherming tegen de 
negatieve omgevingseffecten van snelwegen. De toevoeging van gebiedsgerichte 
planning is dat er binnen bereikbaarheids- of snelwegprojecten expliciet aandacht wordt 
besteed aan de verbetering van de lokale gebiedskwaliteit. Naast gebiedsgerichte 
planning kan er nog een andere vorm van integratie worden onderscheiden: 
gebiedsontwikkeling. Bij gebiedsontwikkeling is er eigenlijk geen sprake meer van een 
bereikbaarheidsproject met verbrede doelstelling, maar is er sprake van één integraal 
gebiedsproject. Bereikbaarheid is binnen dit soort projecten één van de opgaven. Samen 
met andere ruimtelijke opgaven is de verbetering van bereikbaarheid bepalend voor het 
succes van de gebiedsontwikkeling. 

Waar hoofdstuk 2 lijn- en gebiedsgerichte strategieën met elkaar contrasteert, gaat 
hoofdstuk 3 specifiek over de toepassing van gebiedsgerichte planning. Dit hoofdstuk 
conceptualiseert en analyseert onder welke omstandigheden en op welke manier integrale 
strategieën effectief kunnen worden toegepast gedurende de verschillende fases van het 
planproces, zoals verkenningen naar mogelijke oplossingsrichtingen en meer 
gedetailleerde planstudies ten behoeve van de uitwerking van een gekozen oplossing. 
Twee casestudies illustreren dat integratie wordt toegepast voor zowel strategische als 
operationele redenen. De casestudies laten bovendien zien dat deze motivaties kunnen 
veranderen gedurende het planproces. Effectieve toepassing van een integrale aanpak is 
derhalve adaptief: de focus van de aanpak past zich aan de voorliggende opgave aan. 
Planning richt zich afwisselend op het versterken van het sociaal-economische perspectief 
voor een bredere regio op de lange termijn of op de afstemming tussen verschillende 
typen ruimtegebruik met een ruimteclaim in of op hetzelfde kleine gebied. 

Intensieve samenwerking tussen gefragmenteerde actoren is noodzakelijk om op een 
succesvolle manier met de verwevenheid van ruimtelijke belangen om te gaan in de 
planning van snelwegen in Nederland. Voor dit ‘co-produceren’ van plannen en 
ontwerpen zijn twee eigenschappen van belang: leren en onderhandelen. De casestudies 
laten zien dat strategische en operationele integratie de nadruk met betrekking tot deze 
aspecten anders leggen. Bij strategisch gemotiveerde integratie gaat het vooral om leren 
over wederzijdse belangen en de verwevenheid van deze belangen. Bij integratie ten 
behoeve van meer operationele redenen ligt de nadruk juist meer op het onderhandelen 
over het fysieke stedelijk en landschappelijk ontwerp voor een gebied. 
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Uiteindelijk laten de cases in hoofdstuk 3 zien dat gebiedsgerichte planning behoefte heeft 
aan institutionele mechanismen om de afwisseling tussen strategische en operationele 
integratie te sturen. Voorbeelden van dergelijke mechanismen die in dit onderzoek aan 
bod zijn gekomen zijn afspraken over samenwerking tussen overheidsorganisaties, 
integrale contracten met private partijen, het betrekken van het publiek vanaf een vroeg 
moment, en condities die het leren over elkaars referentiekaders stimuleren. 

Vanaf hoofdstuk 4 richt dit onderzoek zich op lessen voor de toepassing van een 
gebiedsgerichte benadering. Het thema van dit hoofdstuk is het creëren van meerwaarde 
op het raakvlak van snelweg en omgevingsfuncties. Het uitgangspunt is dat, ook binnen 
een gebiedsgerichte benadering, samenwerking op dit raakvlak een moeilijke taak blijft 
ten gevolge van een hoge mate van fragmentatie tussen betrokken actoren. In toenemende 
mate is er interesse in de toepassing van integraal ruimtelijk ontwerp als een mogelijke 
strategie om beter met deze fragmentatie mee om te gaan. Hoofdstuk 4 onderzoekt de 
ervaringen met toepassing van integraal ruimtelijk ontwerp in gebiedsgerichte 
snelwegprojecten. 

Een verkenning van literatuur op de thema’s ruimtelijk ontwerp, planning en geografie 
benadrukt de verschillen tussen de inhoud van ontwerp (wat er wordt ontworpen) en het 
ontwerpproces (hoe er wordt ontworpen en door wie). Uiteindelijk worden vier 
ontwerptypen geïdentificeerd. Van deze vier lijken de typen ‘technisch ontwerp’ en 
‘relationeel ontwerp’ – en de tegenstelling tussen deze typen – het meest relevant voor het 
debat over gebiedsgerichte planning. Waar technisch ontwerp hoofdzakelijk 
geïnteresseerd is in het functioneren en de esthetiek van de snelweginfrastructuur zelf, 
daar beziet relationeel ontwerp de infrastructuur vanuit een breder perspectief. 
Relationeel ontwerp benadert het ontwerp in snelwegopgaven vanuit de verwevenheid 
met andere ruimtelijke belangen en functies in het gebied. Op basis van de literatuur kan 
gesteld worden dat een relationele benadering goed kan worden toegepast voor het 
stimuleren van de communicatieve modus die nodig is voor dialoog tussen 
belanghebbenden, het aanboren van creativiteit en het, uiteindelijk, gezamenlijk 
formuleren van een inclusief verhaal over de toekomst van een gebied. 

Om dit beeld te verifiëren zijn interviews gehouden met ruimtelijk ontwerpers die veel 
ervaring hebben in een dergelijke planprocessen. Aanvullend is onderzoek gedaan naar 
twee projecten die gezien worden als voorbeelden van effectieve toepassing van 
ruimtelijk ontwerp in grote infrastructuurprojecten. Een belangrijke bevinding is dat de 
sterkten en zwakten van technische en relationele ontwerpbenaderingen elkaar lijken aan 
te vullen. De combinatie van technisch en relationeel ontwerp kan effectief zijn om een 
groep gefragmenteerde actoren tot een gedeelde gebiedsvisie en -ontwerp te laten komen 
en integrale keuzes over snelwegprojecten te laten maken, passende binnen het bredere 
gebiedsperspectief. Het borgen van een effectieve wisselwerking tussen technisch en 
relationeel ontwerp vraagt om een coördinerende rol voor een breed georiënteerde 
ontwerper, maar ook om de juiste houding onder betrokkenen. Onder deze voorwaarden 
kan het toepassen van een ontwerpbenadering effectief bijdragen aan de gewenste 
samenwerking tussen actoren op het raakvlak van snelwegen en overige ruimtelijke 
belangen in een gebied. 
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Het onderzoek in hoofdstuk 4 benadrukt ook enkele van de randvoorwaarden voor de 
toepassing van ontwerpbenadering. Een eerste randvoorwaarde betreft de rol van 
ruimtelijk ontwerpers in de coördinatie van ontwerpprocessen. Het invullen van deze rol 
vraagt om uitgebreide inhoudelijke kennis, begrip voor sectoraal en technisch detail, 
gevoel voor de verwevenheid van ruimtelijke functies, politiek-bestuurlijke sensibiliteit, 
en een interactief perspectief op planning. Verwacht mag worden dat de combinatie van 
inhoudelijke en procesmatige capaciteiten bij een ontwerper effectiever is dan de inzet 
van een alwetend, visionair ontwerper of een procesgerichte mediator. Een tweede 
voorwaarde is de noodzaak van een gedeelde urgentie. Zo’n gevoel voor urgentie kan 
ontstaan ten gevolge van, bijvoorbeeld, een crisis tussen de betrokkenen in het planproces 
of door middel van een collectieve publieke opdracht. 

Hoofdstuk 5 richt zich op het beoordelen en inschatten van toegevoegde waarde. Het doel 
van dit hoofdstuk is om te leren van recente innovaties in beslissingsondersteuning ten 
behoeve van het omgaan met de uitdagingen waar integrale infrastructuurplanning voor 
staat. Het onderzoek in dit hoofdstuk begint met het opzetten van een conceptueel 
raamwerk over de scope van analyse en beoordeling van projecten en het gebruik van 
informatie daarbij. Drie belangrijke functies van beslissingsondersteuning zijn het 
verzamelen en toegankelijk maken van beslisinformatie, het genereren van alternatieven, 
en het kiezen van een voorkeuralternatief. Daarna verkent het hoofdstuk de ontwikkeling 
van instrumenten om duurzaamheid al in het begin van het planproces in analyse en 
beoordeling te betrekken. 

De empirische onderbouwing in dit hoofdstuk volgt uit betrokkenheid bij de 
ontwikkeling van een nieuw instrument in Nederland, de Omgevingswijzer. Het 
praktijkonderzoek is aangevuld met documentanalyse en met interviews met 
praktijkexperts. Het blijkt dat dit type instrumenten wezenlijk anders zijn dan 
conventionele instrumenten – zoals kosten-batenanalyse (KBA) en milieueffectrapportage 
(MER) – met betrekking tot de drie functies van beslissingsondersteuning. De casestudies 
laten zien dat de Omgevingswijzer zich onderscheidt van meer conventionele 
instrumenten door middel van een meer inclusieve scope en gelijke waardering van 
primaire en bijkomende effecten. Met betrekking tot het planproces maken de proactieve 
toepassing, een transparant proces, lagere kosten voor de analyse en beoordeling, en 
sterke communicatieve capaciteiten het instrument zeer geschikt om om te gaan met 
institutionele fragmentatie. 

Hoofdstuk 5 stelt uiteindelijk vast dat het toepassen van instrumenten zoals de 
Omgevingswijzer van nut is in gebiedsgerichte planprocessen, vanwege:  
• Het op een bruikbare manier bundelen van brede informatie over de waarde van 

alternatieven; 
• Het faciliteren van het genereren van alternatieven door proactief gebruik van deze 

informatie; 
• Het omgaan met institutionele fragmentatie door te leren over elkaars 

referentiekaders; 
• Het plaatsen van de ‘harde’ (kwantitatieve) uitkomsten van conventionele 

instrumenten in een context/wereldbeeld. 
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Ondanks deze capaciteiten, moet het gebruik van dit soort instrumenten voor het 
vroegtijdig betrekken van duurzaamheid in planvorming niet als een vervanging van 
conventionele beoordelingsinstrumenten worden gezien. Op basis van het onderzoek in 
dit hoofdstuk wordt geconcludeerd dat beide soorten instrumenten eerder als 
complementair gezien moeten worden in gebiedsgerichte projecten. 

Hoofdstuk 6 gaat over het benutten van meerwaarde. Vanuit het perspectief van de 
verevening van waarde, biedt integratie kansen om weginfrastructuur en andere 
ruimtelijke functies op een financiële manier aan elkaar te verbinden. In aanvulling 
daarop draagt verevening mogelijk bij aan de samenwerking tussen belanghebbenden. 
Dit hoofdstuk onderzoekt de relatie tussen de toepassing van verschillende typen 
verevening en samenwerking tussen belanghebbenden op het raakvlak van snelwegen en 
de andere belangen binnen een gebied. Hoofdstuk 6 vergelijkt drie verschillende typen 
verevening: (1) ‘verplichte verevening’, (2) ‘verevening op basis van onderhandeling’ en 
(3) ‘vrijwillige verevening’. Deze typen verschillen met elkaar wat betreft de manier 
waarop toepassing wordt afgedwongen en met betrekking tot de gronden (argumenten) 
waarop verevening plaatsvindt. 

Ten behoeve van de analyse zijn drie gebiedsgerichte infrastructuurprojecten onderzocht. 
Ten eerste bevestigen de casestudies de financiële waarde van verevening. Verevening 
maakt het mogelijk om ‘onverdiende’ waardestijging – stijging van eigendomswaarde die 
volgt uit verbetering van bereikbaarheid en verhoogde gebiedskwaliteit ten gevolge van 
overheidsprojecten – terug te halen en opnieuw te investeren. De casestudies laten zien 
dat de synergie tussen toegankelijkheid en gebiedskwaliteit kan leiden tot waardestijging 
van private grond en bebouwing. Die waarde kan door toepassing van 
vereveninginstrumenten deels terugverdiend worden. Ten tweede toont het onderzoek 
aan dat de toepassing van mechanismen voor verevening de samenwerking tussen 
belanghebbenden kan verbeteren voorafgaande aan en nadat er afspraken zijn gemaakt 
over de toepassing van verevening. Afspraken over verevening van waardestijgingen, 
dan wel de mogelijkheid hiertoe, expliciteert de toegevoegde waarde van een integrale 
aanpak. Daarmee wordt het aantrekkelijk voor betrokkenen om proactief te participeren 
in integrale gebiedscoalities. 

De positieve invloed van verevening op de coproductie van plannen en projecten is vooral 
waarneembaar in het geval dat toepassing van vereveningsmechanismen gebaseerd is op 
partnerschap (bv. onderhandelde of vrijwillige verevening). Het blijkt dat in de fases die 
voorafgaan aan de daadwerkelijke verevening (of afspraken hierover), factoren zoals 
bewustzijn van wederzijde afhankelijkheid, begrip voor wederzijdse belangen en 
persoonlijke inspanning van belang zijn om de mogelijkheid voor toepassing van 
verevening te realiseren. In latere fases, als afspraken zijn gemaakt en waarden worden 
verevend, helpen een vastgelegd, gedeeld verdienmodel en officiële overeenkomsten om 
de juiste omstandigheden voor samenwerking te handhaven. Dit doordat verevening 
wederzijdse afhankelijkheid van de betrokken organisaties expliciteert en 
institutionaliseert. 
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Lessen voor het planproces 
De studie bevestigt de veronderstelde toegevoegde waarde van een gebiedsgerichte 
aanpak. In het geval van sterke functionele verwevenheid en grote afhankelijkheid tussen 
betrokken organisaties en belanghebbenden blijkt integratie meerwaarde te hebben ten 
opzichte van lijngerichte planning. Uit de casestudies blijkt ook dat het omgaan met de 
verwevenheid tussen infrastructuur en andere ruimtelijke belangen in een gebied met 
veel verschillende belanghebbenden vraagt om een zorgvuldig proces van creëren, 
inschatten en benutten van toegevoegde waarde. Bovendien tonen de casestudies aan dat 
de verwevenheid van ruimtelijke functies niet stabiel is, maar zich ontwikkelt van een 
strategische opgave tot een meer operationele opgave. Daarom is een effectief 
gebiedsgericht planningsproces in de eerste plaats vooral een adaptief proces. De focus 
van integratie zou zich moeten ontwikkelen in samenhang met de aard (strategisch of 
operationeel) van de verwevenheid. Daartoe itereert het proces van creëren, inschatten en 
benutten van toegevoegde waarde van strategische naar operationele planningsfases. Zes 
stappen blijken centraal te staan in het iteratieve proces van gebiedsgerichte planning van 
snelwegen. 

1. Beoordelen van noodzaak en reikwijdte van integratie 
Het bepalen of en in welke mate een gebiedsgerichte benadering nodig is en kan leiden 
tot toegevoegde waarde, vraagt een beoordeling van de verwevenheid van ruimtelijke 
functies. Idealiter wordt een dergelijke beoordeling gemaakt of bijgesteld aan het begin 
van iedere nieuwe fase van het planningsproces. Beoordelingsinstrumenten kunnen 
hierbij proactief worden gebruikt om vast te stellen wat de noodzaak is voor integratie en 
welke reikwijdte passend is. 

2. Oprichten van een coalitie 
Om de meerwaarde van gebiedsgerichte planning en een verbrede doelstelling te kunnen 
benutten, is het van belang om integrale samenwerkingsprocessen te organiseren als co-
productie. In een context van functionele verwevenheid en institutionele fragmentatie 
vraagt het organiseren van dit soort processen om het formeren en formaliseren van een 
coalitie. Formalisatie kan bijvoorbeeld door het afsluiten convenant of andere vorm van 
overeenkomst met afspraken over de samenwerking tussen de verschillende actoren op 
het raakvlak van snelweg en gebied. 

3. Creëren: coproductie en win-winsituaties 
Het doel van coproductie van gebiedsgerichte plannen en ontwerpen is het verkennen en 
vinden van relevante combinaties van weginfrastructuur en andere ruimtelijke functies. 
Dit proces vraagt om een balans tussen leren en onderhandelen. Aan de ene kant is leren 
gericht op het verkennen van de potentiele synergie op het raakvlak van de verschillende 
ruimtelijke functies. Leerprocessen vragen om een proactief perspectief op het verkennen 
en benutten van de complementariteit van ruimtelijke functies. Dit perspectief komt in 
plaats van een meer afwachtende houding die gericht is op het voorkomen van mogelijke 
conflicten tussen ruimtelijke belangen. Onderhandelen, aan de andere kant, is gericht op 
optimalisatie van de belangen van de betrokken partijen. Daarom is onderhandelen een 
onmisbaar onderdeel om win-win-situaties mogelijk te maken: onderhandeling zorgt 
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ervoor dat plannen en projecten de kwaliteit van verschillende ruimtelijke belangen in 
een gebied verbetert. 

4. Beoordelen van het plan of ontwerp: vergelijkings- en beslissingsondersteuning 
Om de verwevenheid van belangen aan te kunnen pakken en om de volle breedte van 
integrale plannen en ontwerpen te beoordelen, maakt de beoordeling van plannen of 
ontwerpen gebruik van een combinatie van lichte kwalitatieve instrumenten en meer 
gedetailleerde kwantitatieve instrumenten. Ter aanvulling op de gedetailleerde, maar 
smalle en absolute perspectieven die de traditionele beoordelingsmethoden (zoals KBA 
en MER) bieden, blijken lichtere kwalitatieve instrumenten zeer geschikt te zijn voor het 
plaatsen van de gevonden effecten in een context (‘een wereldbeeld’). Dit biedt beslissers 
meer inzicht in de gevolgen van maatregelen. 

5. Benutten van voordelen bij besluitvorming 
De besluitvormingsfase is het moment om de voordelen van een verbeterde 
bereikbaarheid te benutten. Deze voordelen – bijvoorbeeld bij een collectief verdienmodel 
dat aandacht schenkt aan zowel infrastructurele verbetering, als aan de verwevenheid 
met lokale en regionale ruimtelijke functies – kunnen een aantrekkelijk vooruitzicht 
bieden op verbeteringen voor de infrastructuur en de kwaliteit van het omliggende 
gebied. Dit onderzoek laat zien dat vooral het benutten van deze meerwaarde aan de hand 
van op partnerschap gebaseerde vereveningsmechanismen de coproductie van plannen 
en ontwerpen stimuleert. 

6. Vervolg: behoud integratie en monitoren 
Gebiedsgerichte planning omvat zowel strategische als operationele overwegingen 
aangaande de verwevenheid van snelwegen en andere ruimtelijke belangen. Het is 
daarom het essentieel om na besluitvorming, tijdens de opvolgende planningsfases, een 
nieuw niveau van integratie, dat past bij de opgave die voor handen is, te vinden. 
Invulling geven aan deze adaptieve werkwijze vraagt om reflectie over de noodzaak en 
focus van integratie in de nieuwe planningsfase. 

8 concrete praktijklessen 
Het beschreven proces voor het toepassen van een gebiedsgerichte aanpak bij de planning 
van snelwegen kan worden aangevuld met acht concrete praktijklessen. Deze 
praktijklessen dienen ter operationalisering van de bovengenoemde zes stappen. 

1. Proactief gebruik van beoordelingsinstrumenten 
Om vast te stellen of integratie noodzakelijk is en welke type integratie wenselijk is 
kunnen – aan het begin van iedere nieuwe planfase – beoordelingsinstrumenten ingezet 
worden. 

2. Vastleggen van betrokkenheid bij het integrale proces  
Om de complementariteit van actoren te benutten is het belangrijk dat de betrokkenheid 
van actoren niet te vrijblijvend is. Betrokkenheid en samenwerking in coalities kunnen 
bijvoorbeeld geformaliseerd worden met een bestuursovereenkomst. 
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3. Creëer ruimte en kansen om te leren, maar ook voor onderhandeling 
Win-win situaties vragen om een combinatie van leren en onderhandelen. Leren over 
wederzijdse belangen is een voorwaarde om gezamenlijk plannen te ontwikkelen; 
onderhandeling is noodzakelijk om actoren te stimuleren om wel vanuit de verbetering 
van hun eigen belang te redeneren. 

4. Wees flexibel in invulling door interne en externe belangen te integreren 
Gebiedsgerichte planning legt vaak de nadruk op afstemming van snelweg en andere 
ruimtelijke belangen in een klein gebied rondom de weg. Toekomstvaste en duurzame 
oplossingen vragen echter om ook het oplossend vermogen van oplossingen binnen het 
transportsysteem – interne integratie – mee te nemen in het ontwerp- en keuzeproces.  

5. Faciliteer een diepgaande inhoudelijke discussie  
Ondanks de tegenstellingen tussen het technische als het relationele frame zijn beiden 
noodzakelijk in gebiedsgerichte processen. Door middel van een gezamenlijke 
ontwerpbenadering, met ruimte voor rekenen en tekenen, kan een diepgaande 
inhoudelijke discussie op gang worden gebracht waarin beide een plek hebben. 

6. Bepaal de toegevoegde waarde van gebiedsgerichte oplossingen 
Ten behoeve van het keuzeproces en besluitvorming is het van belang dat er zo veel 
mogelijk inzicht is in de (additionele) effecten van gebiedsgerichte plannen. Het 
benodigde inzicht omvat zowel de transportwaarde als de gebiedswaarde van 
gebiedsgerichte plannen. 

7. Organiseer een gezamenlijk verdienmodel om de balans tussen alle ruimtelijke 
schalen te herstellen 

Een van de uitgangspunten van gebiedsgerichte planning van snelwegen is dat er niet 
alleen verbeteringen voor het wegennet worden nagestreefd, maar juist ook op het lagere 
schaalniveau van het gebied. Het verdienmodel van integrale projecten kan zo opgezet 
worden dat verhoogde eigendomswaarde door verbeterde bereikbaarheid wordt 
aangewend ten behoeve van de verbetering van lokale gebiedskwaliteit. 

8. Organiseer een adaptieve benadering van het gebiedsgerichte proces 
Door veranderingen in scope, opgave en organisatie zijn verwevenheid en 
afhankelijkheid niet stabiel gedurende verschillende fasen van het planproces. Om 
daarop in te spelen dient een gebiedsgerichte benadering adaptief te zijn en bij iedere 
faseovergang opnieuw de noodzaak en diepgang van integratie tussen ruimtelijke 
belangen te bepalen. 

Naar een gebiedsgerichte benadering bij de planning van snelwegen 
Dit onderzoek toont aan dat effectieve toepassing van een gebiedsgerichte aanpak veel 
aandacht vraagt voor raakvlakken van snelwegen met andere ruimtelijke belangen, maar 
ook voor de raakvlakken infrastructuurnetwerken op lokaal en regionaal niveau en met 
andere vervoersmodaliteiten. Een eenzijdige blik op integratie met andere ruimtelijke 
belangen in het gebied is onvoldoende om de verwevenheid op het raakvlak van snelweg 
en gebied voldoende recht te kunnen doen. Aandacht voor beter gebruik van de 
bestaande transportnetwerken en voor verschillende vervoersmodaliteiten is eveneens 
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noodzakelijk. Een dergelijk perspectief zorgt niet alleen voor verbetering van de 
robuustheid van transportnetwerken op lokaal (bijvoorbeeld binnenstedelijk), regionaal 
(daily urban system) of nationaal niveau, maar biedt ook kansen voor sociaaleconomische 
ontwikkeling op het niveau van de stad en stedelijke regio. Het benutten van de synergie 
tussen snelwegnetwerken (op hoger schaalniveau) en het omliggende regionale en lokale 
gebied vraagt daarom om een adaptieve benadering. In een dergelijke benadering ligt de 
focus zowel op integratie binnen de infrastructuur en transportsector als op integratie met 
overige ruimtelijke belangen op verschillende schaalniveaus. 
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Appendix 2: Interviews  

Overview of interviewed persons 
1 Project manager Rijkswaterstaat, South Holland 13-04-10 
2 Project manager Rijkswaterstaat, South Holland 13-04-10 
3 Project manager Rijkswaterstaat, South Holland 13-04-10 
4 Project manager Rijkswaterstaat, South Holland 13-04-10 
5 Project manager Rijkswaterstaat, North Brabant 15-04-10 
6 Project manager Rijkswaterstaat, Oost Nederland 20-04-10 
7 Project manager Rijkswaterstaat, South Holland 20-04-10 
8 Project manager Rijkswaterstaat, North Holland 01-06-10 
9 Project manager Overijssel Province 22-03-11 
10 Project manager Gelderland Province 22-03-11 
11 Programme coordinator South Holland Province 28-03-11 
12 Programme manager North Brabant Province 29-03-11 
13 Project manager North Brabant Province 29-03-11 
14 Project manager North Brabant Province 29-03-11 
15 Consultant/project manager Infranavigator 29-04-11 
16 Contract manager RWS Limburg/A2 Maastricht 20-05-11 
17 Programme manager North Brabant Province 01-06-11 
18 Project manager Bohemen BV 01-06-11 
19 Policy advisor Ministry Infrastructure and the 

Environment 
16-06-11 

20 Consultant environmental assessment WSP Group, Sweden 11-11-11 

21 Consultant infrastructure planning Transurb Technirail, Belgium  24-11-11 
22 Policy advisor Rijkswaterstaat, DI 28-11-11 
23 Professor of Environmental 

Assessment 
University of Liverpool, England 09-01-12 

24 Landscape architect Orange Edge, Germany 10-01-12 
25 Landscape architect Orange Edge, Germany 10-01-12 
26 Coordinator West Swedish Initiative STA, Sweden 17-01-12 
27 Head of Sustainability, Equality and 

Diversity 
Highways Agency, England 04-04-12 

28 Sustainability advisor Highways Agency, England 04-04-12 
29 Contract manager Rijkswaterstaat, DI 13-04-12 
30 Director of environment STA, Sweden 24-04-12 
31 Head of strategy Ministry Infrastructure and the 

Environment 
29-10-12 

32 Team leader EIA-centre Rijkswaterstaat, SDG 29-10-12 
33 Policy advisor RVOB 20-11-12 
34 Policy advisor RVOB 20-11-12 
35 Project manager DCGV 08-01-13 
36 Project manager DCGV 08-01-13 
37 Programme manager North Brabant Province 08-01-13 
38 Project manager Rijkswaterstaat, North Holland 15-01-13 
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39 Project manager Limburg Province 28-03-13 
40 Project manager Haarlemmermeer Municipality 03-04-13 
41 Project manager Heusden Municipality 01-05-13 
42 Project manager DCGV/Van den Biggelaar Groep 07-05-13 
43 Project manager Ministry Infrastructure and the 

Environment 
16-05-13 

44 Project manager Rijkswaterstaat South 23-05-13 
45 Consultant/landscape architect TEMAH 23-10-13 
46 Policy advisor Ministry Infrastructure and the 

Environment 
06-11-13 

47 Policy advisor Ministry Infrastructure and the 
Environment 

06-11-13 

48 Researcher PBL 06-11-13 
49 Policy advisor Utrecht Province 09-12-13 
50 Policy advisor Utrecht Province 09-12-13 
51 Architect Venhoeven CS/Voormalig 

Rijksadviseur infrastructuur 
15-01-14 

52 Architect Voormalig Rijksadviseur 
infrastructuur 

15-01-14 

53 Consultant/landscape architect WING 16-01-14 
54 Programme manager Deltaprogramma 04-02-14 
55 Policy officer/landscape architect Rijkswaterstaat, GPO 04-02-14 
56 Programme coordinator Rijkswaterstaat, Ruimte voor de 

rivier 
10-02-14 

57 Policy officer/landscape architect Rijkswaterstaat WVL 14-02-14 
58 Consultant/landscape architect LOCUS 10-03-14 
59 Landscape architect Nijmegen Municipality 12-03-14 
60 Project manager Gelderland Province 28-05-14 
61 Policy advisor Rijkswaterstaat, WVL 04-06-14 
62 Policy advisor Rijkswaterstaat, WVL 06-06-14 
63 Policy advisor Rijkswaterstaat, DI 18-06-14 
64 Consultant/landscape architect TEMAH 19-06-14 
65 Landscape architect Utrecht Municipality 29-09-14 
66 Project manager Rijkswaterstaat, Midden Nederland 10-10-14 
67 Project manager Ruimte voor de Waal 13-10-14 
68 Project manager Gemeente Nijmegen 13-10-14 
    
Interviews conducted by master student Peter van der Ven 
69 Project manager Overijssel Province 11-07-12 
70 Policy officer Rijkswaterstaat, Oost Nederland 24-07-12 
71 Policy officer Ministry Infrastructure and the 

Environment 
02-08-12 

72 Project manager Enschede Municipality 05-09-12 
73 Policy officer Twente Region 05-09-12 
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Appendix 3: Interview formats 

This appendix provides an overview of the interview guides that were used in the case 
studies in chapter 3 to 6. In these chapters, experts, project managers and policy officers 
were interviewed to obtain detailed insights into the cases, as well as into more general, 
underlying processes. These interviews were conducted as semi-structured interviews. 
The interviews started with a list of themes to be discussed and a number of open 
questions for each topic – the interview guide. The interview took place as a conversation 
between interviewer and interviewee. The interviewer continued on the responses of the 
interviewee and made sure that all topics and discussion prompts from the interview 
guide were discussed. 

The interview guides show the discussion themes and main questions for the interview. 
For each chapter, the interview guides were prepared on the basis of the conceptual 
model, after a literature studies had been carried out. During the interview, the 
interviewees were asked additional questions to substantiate the statements that were 
made (how?), to give further background information (why?) and to provide concrete 
examples.  

Chapter 3 – The application of area-oriented strategies in the Netherlands 
Kunt u de achtergrond van het project 
schetsen? Wat wordt er beoogd met dit 
project? 
Thema’s: doelen, infrastructureel, verdere 
ruimtelijke doelen 

Please outline the backgrounds of the 
project. What is the main purpose of the 
project? 
Themes: infrastructural objectives, further 
spatial objectives 

Wat houdt het project in? Hoe omschrijft u de 
ingrepen waar het project om draait? 
Thema’s: geplande ingrepen, scope 
(ruimtelijk/functioneel), betrokken ruimtelijke 
sectoren, afbakening plangebied, fase, 
tijdsplanning, gemaakte afwegingen, wanneer 
keuze(n) gemaakt, verdeling 
verantwoordelijkheden, invloed Elverding/Sneller 
en Beter 

Please describe what the project entails. 
Themes: planned interventions, functional 
scope, spatial scope, planning, underlying 
considerations, decision moments, distribution 
of responsibilities, influence of ‘faster and 
better’ committee findings and programme 

Op welke manier speelt duurzaamheid een 
rol binnen dit project? 
Thema’s: planinhoudelijk en/of procesmatig, 
praktische uitwerking, verhouding “people, planet, 
profit” 

In what way is sustainability a theme 
within the project? 
Themes: content-related and/or process-related, 
practical implementation, balance between 
‘people, planet, profit’ 

Welke ruimtelijke sectoren/thema’s zijn er 
naast infrastructuur betrokken bij dit project? 
Thema’s: reden, mogelijkheden voor synergie 
(financiële meerwaarde/meerwaarde anderszins), 
afstemming 

What spatial sectors/themes are involved 
in addition to infrastructure? 
Themes: motivation for integration, possibilities 
for synergy (financial, otherwise), coordination 
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In hoeverre is er aandacht voor het concept 
ruimtelijke kwaliteit? Welke rol speelt het 
concept ruimtelijke kwaliteit? 
Thema’s: uitwerking, achtergrond, reden, 
ervaringen, inhoudelijk, proces, interactie 

To what extent is the concept spatial 
quality a factor within the project? What is 
the role of the concept spatial quality? 
Themes: background, motivation, experiences, 
implementation, content, process, interaction 

In hoeverre zijn er andere partijen betrokken 
bij dit project? 
Thema’s: publiek-publieke samenwerking, publiek-
private samenwerking, rolverdeling (share-
/stakeholder -> financieel/non-financieel belang), 
trekkende partij, verdeling risico’s, 
machtsverhoudingen, reden 

To what extent are other stakeholders 
involved in the project? 
Themes: public-public cooperation, public-
private cooperation, role (stake-/shareholder à 
non-financial/financial stake), coordination, 
distribution of risks, power relations, 
motivations 

Is er sprake van een specifieke aanpak t.b.v. 
de betrokkenheid van andere 
partijen/interactie tussen partijen? 
Thema’s: inbreng, interactie, governance, 
openheid, participatie, samenwerking, publieke 
partijen, private partijen, gemeenschap, 
partnerschap (typologie van samenwerking), 
beoogde doelen, verwachtingen vooraf, ervaringen 
tot nog toe, 

Do you have a specific strategy regarding 
cooperation and the interaction with other 
stakeholders? 
Themes: role, interaction, governance, 
transparency, cooperation, public stakeholders, 
private stakeholders, community, partnership, 
goals, expectations, experiences 

Worden er (ter versterking) specifieke 
instrumenten gekoppeld aan wat eerder 
besproken is, bijvoorbeeld ter stimulering of 
ter regulering? 
Thema’s: regelgeving, stimulering, wortel of stok, 
financieel, verdienmodellen, doelen, ervaringen 

Do you use any specific planning 
instruments or mechanisms to stimulate 
integration and/cooperation? 
Themes: legislation and procedures, carrot and 
stick, business cases, goals, experiences 

Hoe zijn de algemene ervaringen met de 
werkwijze van dit project tot nu toe in het 
algemeen? 
Thema’s: achtergrond keuze, gemaakte 
afwegingen, ervaringen tot nog toe, sterke punten, 
zwakke punten, valkuilen, verbeterpunten 

What are your experiences with the 
planning approach in this project so far? 
Themes: planning approach, underlying 
considerations, experiences, strengths, 
weaknesses, pitfalls, points of improvement 

Kunt u uw project positioneren in een schema 
aan de hand van de criteria verbreding 
inhoudelijke doelen en betrokken actoren? 

Please position your project in a scheme by 
means of the criteria functional scope and 
involvement of actors. 

Chapter 4 – Creating value 
The potential role of a design approach   

Wat is uw inschatting van het belang van 
verbinden van opgaven m.b.t. infrastructuur 
en andere ruimtelike functies?  

What is your view on the need for 
integration of road infrastructure and other 
land uses? 

Welke kansen bestaan er om de synergie en 
ruimtelijke kwaliteit op het raakvlak van 
snelwegen en andere ruimtelijke functies in 
een gebied versterken? 

What opportunities do you see for 
enhancing the synergies and spatial quality 
at the infrastructure-land use interface in an 
area? 
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Wat zijn barrières die het vinden van 
integrale, afgestemde visies in de weg staan?  

What are barriers for developing a 
coordinated integral vision?  

In hoeverre speelt het hebben van 
verschillende frames daarbij een rol? Om 
overeenstemming over probleem en 
oplossing te bereiken, hoe ver zou het herzien 
van handelingsperspectieven moeten gaan? 

To what extent is the presence of diverging 
referential frames a barrier? To what extent 
should these frames be revised in order to 
come to agreement? 

Er wordt veel aandacht aan ontwerpen 
geschonken momenteel. Wat uw idee hierbij? 
Wat is volgens u ontwerp op raakvlak 
infrastructuur en ruimte? Onderscheid 
ontwerp/ontwerpen/ontwerper?  

Much attention is being paid to spatial 
design in infrastructure planning? What is 
your view? How do you design at the 
infrastructure-land use interface? Please 
distinguish between design, desiging and 
the designer? 

Op welke manier komen door middel van 
ruimtelijk ontwerp nieuwe visies tot stand op 
het raakvlak van infrastructuur en ruimte? 
Voorbeelden? 

How does a design approach help to create 
new visions at the infrastructure-land use 
interface? Examples? 

Worden er door middel van een 
ontwerpbenadering meer stakeholders 
betrokken in plaats alleen de verplichte 
actoren? Welke stakeholders zijn 
betrokken/zouden betrokken moeten zijn bij 
ruimtelijk ontwerp? En waarom? 
Voorbeelden? 

Does a design approach stimulate the 
involvement of actors in addition to the 
regularly involved actors? What 
stakeholders should be involved in a design 
approach? Why? Examples? 

Op welke manier draagt ruimtelijk ontwerp 
bij aan het vergroten van de capaciteit voor 
gezamenlijke leren? Voorbeelden? 

How does a design approach enlarge the 
capacity for collective learning? Examples? 

Welke aanbevelingen over dit soort 
ontwerpprocessen zou u doen?  

What recommendations would you do with 
respect to this kind of design processes?  

Wat vindt u goede voorbeelden uit de 
praktijk waar meerwaarde van ontwerp naar 
voren komt? Of juist gemist wordt? 

What projects do you consider good 
examples from planning practice that show 
the advantages of a design approach? Or 
projects that illustrate the disadvantages of 
the lack of a design approach? 

 

The effect of a design approach in projects  
Invulling ruimtelijk ontwerp/ 
ontwerpbenadering in dit project. Welke 
sporen bevat de ontwerpbenadering in dit 
project?  

The role of spatial design in this project. 
What focus does the design approach in 
this project have?  

Procesaanpak mbt ontwerp. Specifiek mbt 
kwaliteitsteam? Voorgeschiedenis? Wanneer 
ingesteld? Concrete aanleiding? Op welke 
manier betrokken? Welke rol gespeeld? 
Doelstelling van kwaliteitsteam? 

Concerning the design process. What is the 
role of the quality team? Why was it 
installed? When? A concrete motive? How 
is the team involved in the project? What is 
the goal of the team? 
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Inhoud ontwerp. Welke opgaven speelden er 
hier? Op welke manier zou dat in eerste 
instantie opgelost worden? Wat is er 
veranderd door inbreng ontwerpbenadering? 

Concerning the content of design. What 
were the main challenges in this project? 
How was this initially going to be 
addressed? What has changed due to the 
design approach? 

Invloeden van ontwerpbenadering. Welke 
invloed hebben de veranderingen gehad? 
• Tijd: sneller/minder vertraging? 
• Geld: goedkoper/extra budget 
beschikbaar? 
• Kwaliteit: hogere tevredenheid 
stakeholders/betere afstemming ruimtelijke 
functies à duurzamer? 
• Aanpassing handelingsperspectieven 

Influences of the design approach. What 
influences did the changes in the design 
and the process have?  
• Time: faster/less delay? 
• Money: cheaper/more funding 

available? 
• Quality: higher stakeholder 

satisfaction? Better integration of land 
uses? More sustainable? 

• Adjustment of referential frames? 
Wat is er in het proces veranderd door de 
oprichting van een kwaliteitsteam? 
• In hoeverre is ontwerp (kwaliteitsteam) 
behulpzaam om projecten beheersbaar te 
houden? 

What has changed in the planning process 
due to the installation of the quality team? 
• To what extent has the quality team 

been helpful for the manageability of 
the project? 

Op welke manier gebeurt dat dan? Hoe werkt 
die invloed van een ontwerp benadering?  
• Articuleren nieuwe visies met appel op 
gebiedskwaliteit? 
• Betrekken relevante stakeholders? 
• Vergroten leervermogen? 

How does that work? What characteristics 
of a design approach enhance this 
influence? 
• Articulation of a new vision for the 

quality of an area? 
• Involvement of relevant stakeholders? 
• Enhancing the capacity for learning? 

Chapter 5 – Assessing value 
General experiences with Sustainability Check 

Welke kennisbehoefte heb je in dit soort 
projecten? 
• Van netwerkgericht naar gebiedsgericht? 
• Formaal noodzakelijk/informeel 
benodigd 
• Waarom behoefte aan kennis? 
Doorvragen indien nodig: Inhoudelijke of 
procesmatige behoefte? 
• Kennis voor wat? Doorvragen indien 
nodig: Planvorming of besluitvorming? 
• Hoe kom je aan die kennis? Gebruik van 
instrumenten (DSS)? 

What knowledge is needed in integrated 
projects? 
• Difference between network focus and 

area-oriented focus? 
• Formal/informal need? 
• Why? Is the need content or process-

related? 
• Knowledge for what purpose? Plan- or 

decision-making? 
• How is this knowledge obtained? Use 

of instruments/decision support 
systems? 

Waarom heeft RWS OW ontwikkeld?  
• Initiele doelstelling RWS 

Why has RWS developed the instrument 
Sustainability Check? 
• Initial objective? 
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• Doelstelling doorontwikkeling tweede 
fase? 

• Objective of the second phase of 
development? 

Hoe wordt de OW nu gebruikt? 
• Binnen pilots? 
• Buiten pilots?  
• Op eigen initiatief? Waarom? 

How is the Sustainability Check used? 
• In pilot applications? 
• Outside pilot application? 
• Applications at own initiative? 

Motivations? 
Wat wordt duidelijk uit ingevulde OW? 
(inhoud, intelligence) 
• Duurzaamheid?/Samenhang?/ 
Synergie? 

What does use of the Sustainbility Check 
teach with regard to content (intelligence)? 
• Sustainability?/Interrelatedness?/Syner

gies? 
Procesmatige effecten OW (creation of 
alternatives) 
• Wat doet het in planvorming? 
• Generatie van alternatieven? 
• Faciliteren gezamenlijk proces 

What are the process-related effects of the 
Sustainbility Check (creation of 
alternatives)? 
• Influence on plan-making? 
• Influence on generation of alternatives? 
• Facilitation of a joint process? 

Ondersteuning besluitvorming (choice) 
• Wat voegt OW toe? Vergelijken en 
rangschikken? 

How does the Sustainbility Check support 
decision-making (choice)? 
• What the main addition of the 

instrument? Comparison and ranking? 
Samenhang met andere instrumenten? 
• Toevoeging op beschikbare inhoudelijke 
en procesmatige instrumenten? 

Coherence with other instruments? 
• What is main addition of the 

Sustainability Check, next to other 
instruments? 

Recente toepassingen 
• Bevindingen inhoud en proces 

Examples of recent application 
• Please discuss experiences from recent 

applications? With regard to content 
and process. 

 

Case studies  

Beschrijving van de opgave  
• Achtergrond? Hoe begonnen? 
• Uitgebreide scope, waar komt dat 
vandaan 
• Voor welke afwegingen staan men? 
Destijds vs nu, veranderd? 
• Verschillende bestuurlijke standpunten? 

Please explain the project. 
• Backgrounds? How did the project 

start? 
• Why was the scope of the project 

enlarged? 
• What are the main trade-0ffs? Did these 

issues change between the beginning of 
the project and now? 

• How do the points of view of the 
various stakeholders differ? 

Waarom gekozen voor toepassing OW? 
 

Why was the instrument Sustainability 
Check used? 
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• Welke behoeften waren er?  
• Welke kennisbehoefte? 

• What needs were there? 
• What knowledge needs? 

Invulling behoeften door OW? Inhoudelijk 
geslaagd? 
• In hoeverre behoeften vervuld door OW? 
• Doorvragen indien nodig: belang 
multidimensionaal beeld? Kwalitatief beeld? 

Were the needs met with regard to the 
content of planning? 
• How? 
• To what extent? On what topics? 

Invulling behoeften door OW? Procesmatig 
geslaagd? 
• Op welke manier is het proces 
gefaciliteerd? 
• In hoeverre? Welke bijdrage heeft OW 
aan proces geleverd? 

Were the needs met with regard to the 
planning process? 
• What has been the contribution of the 

instrument to the planning process? 
• To what extent? 

Wat wordt duidelijk uit ingevulde OW? 
(inhoud, intelligence) 
• Duurzaamheid?/Samenhang?/Synergie? 

What does use of the Sustainbility Check 
teach with regard to content (intelligence)? 
• Sustainability?/Interrelatedness?/Syner

gies? 
Procesmatige effecten OW (creation of 
alternatives) 
• Wat doet het in planvorming? 
• Generatie van alternatieven? 
• Faciliteren gezamenlijk proces 

What are the process-related effects of the 
Sustainbility Check (creation of 
alternatives)? 
• Influence on plan-making? 
• Influence on generation of alternatives? 
• Facilitation of a joint process? 

Ondersteuning besluitvorming (choice) 
• Wat voegt OW toe? 
• Vergelijken en rangschikken? 

How does the Sustainbility Check support 
decision-making (choice)? 
• What the main addition of the 

instrument? Comparison and ranking? 
Ondersteuning besluitvorming (choice) 
• Wat voegt OW toe? Vergelijken en 
rangschikken? 

How does the Sustainbility Check support 
decision-making (choice)? 
• What is the main addition of the 

instrument? Comparison and ranking? 
Samenhang met andere instrumenten? 
• Toevoeging op beschikbare inhoudelijke 
en procesmatige instrumenten? 

Coherence with other instruments? 
• What is main addition of the 

Sustainability Check, next to other 
instruments? 

Zou u het instrument nogmaals gebruiken? 
• Waar wel/niet? 
• Sterke/zwakke kanten? 

Would you use the instrument again? 
• Under what circumstances? 
• What are strengths and weaknesses? 
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Social cost benefit analysis (SCBA)  

Wanneer MKBA? 
• Voorwaarden? Formeel, informeel? 
• Op welk moment in planproces?  
• Verandering van KBA naar MKBA? Rol 
van OEI?  

When is SCBA applied? 
• Conditions? Formal/informal 

application? 
• At what moment in the planning 

process? 
• Please explain the development of the 

SCBA-method? 
Inschatting effecten Wat neem je mee? Wat 
maak je zichtbaar in MKBA voor RWS-
projecten? 
• Functionele scope MKBA? 
• Ruimtelijke scope MKBA?s 

What functional and spatial are used for 
assessing RWS-project proposals by means 
of SCBA? 

Bruikbaarheid van inzichtelijk gemaakte 
effecten 
• Hoe worden effecten zichtbaar gemaakt? 
• Monetarisering/PM-posten? 

Use of found effects. 
• How are the effects of a project made 

visible? 
• What is the role of monetization? What 

role do PM-posts have? 
Wat is de focus van een MKBA? Wat is het 
belangrijkste effect van een MKBA?  
• Toetsing van alternatieven vs generatie 
van alternatieven 

What is the focus of SCBA? What is the 
main influence of SCBA? 
• Testing of alternatives or generation of 

alternatives? 
In hoeverre is het mogelijk om ruimtelijke 
synergieen zichtbaar te maken in MKBA?  

To what extent does SCBA allow to assess 
and make visible spatial synergies? 

In hoeverre wordt door een MKBA 
interactie/discussie tussen verschillende 
disciplines gefaciliteerd? 
• Welke aspecten van MKBA dragen 
hieraan bij? 
• Welke aspecten belemmeren dit? 

To what extent does SCBA facilitate 
interaction and discussion between 
planning disciplines? 
• What aspects of SCBA contribute to this 

capacity? 
• What aspects of SCBA hamper this 

capacity? 
Hoe wordt MKBA gebruikt in 
besluitvorming? 
• Welke inzichten biedt de uitkomst van 
een MKBA? Vergelijking/rangschikking 

How is SCBA used in decision-making? 
• What insights do the outcomes of the 

analysis show? Comparison or ranking 
of alternatives? 

MKBA als onderdeel van een groter DSS  
• Welke rol speelt de informatie vanuit 
MKBA in besluitvorming? 
• Eigen inschatting complementariteit OW 
geven 
• Idee over afstemming met andere (typen) 
instrumenten? 

SCBA as part of a wider decision support 
system. 
• What role does the information from 

SCBA have in decision-making? 
• What is your assessment of the 

complementarity of this role with the 
Sustainability Check? 

• What are ideas about the coherence of 
SCBA and other (types of) instruments? 
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Chapter 6 – Exploiting value 
Algemeen 
• Welk belang heeft uw organisatie bij de 
realisatie van het project?  
• Wat is de rol/taak van uw organisatie in 
de gebiedsontwikkeling? 
• Iedere partij heeft zijn eigen belangen, in 
hoeverre hebben betrokken partijen elkaar 
nodig om hun doelen te bereiken? 

General 
• What your organization’s interest in the 

realization of this project? 
• What is the role/task of your 

organization in this area development? 
• Each stakeholder has its own interests. 

To what extent do the stakeholders 
need each other to achieve their own 
objectives? 

Samenwerking 
• In hoeverre is er sprake van gedeelde 
ambities (interdependentie) bij de 
participerende organisaties? 
• In hoeverre is men bewust van/begrip 
voor wederzijdse belangen van 
participerende organisaties? 
• Hoe verloopt samenwerking op niveau 
van personen? In hoeverre spelen onderling 
vertrouwen/constructieve 
groepsdynamiek/verbindend leiderschap 
een rol? 
• Is er sprake van een passende 
organisatiestructuur (institutioneel ontwerp) 
om co-creatie te faciliteren? 
• In hoeverre zijn er procesafspraken 
gemaakt over een passend proces? 

Cooperation 
• To what extent do the participating 

organizations have interdependent 
ambitions? 

• To what extent are mutual interests 
understood and respected among 
participating organizations? 

• How does cooperation at the personal 
level take place? To what extent do 
factors such as trust, constructive group 
dynamics, connecting leadership play a 
role? 

• To what extent does the organizational 
structure (institutional design) facilitate 
co-creation? 

• To what extent have appointments been 
made about the planning process? 

Financiering en verevening 
• Waar wordt binnen het project waarde 
gecreëerd? 
• Hoe zit de financiële structuur van het 
project in elkaar? 
• Is er sprake van verevening? 
• Type verevening? Een duidelijk type of 
sprake van combinatie? 
• In hoeverre is men tevreden met de 
gekozen aanpak m.b.t. verevening? 
• Wat zijn hiervan de belangrijkste 
voordelen? En nadelen? Financieel, 
inhoudelijk of procesmatig?  

Finances and value capture 
• How does the project create value? 
• How is project organized financially? 
• Does to project apply value capture 

mechanisms? 
• Type of value capture mechanism? One 

clear type or a combination? 
• To what extent are the stakeholders 

satisfied with the chosen approach 
regarding cooperation? 

• What are the most important examples? 
And disadvantages? Financial, content-
related or process-related? 
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• In hoeverre faciliteert verevening de 
samenwerking binnen de gekozen aanpak 
(en de uitkomst van een integraal resultaat)? 
Specifiek m.b.t. gedeelde 
ambitie/interdependentie, bewustzijn en 
begrip voor wederzijdse belangen, 
vertrouwen/verbindend 
leiderschap/constructieve groepsdynamiek, 
passende organisatiestructuur (institutioneel 
ontwerp), afspraken over de procesgang. 

• To what extent does value capturing 
facilitate cooperation within the area-
oriented approach? Specifically with 
regard to shared 
ambitions/interdependence, 
understanding and respect for mutual 
interests, interactive factors, 
institutional design, and agreements 
about the planning process. 
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Appendix 4: The MIRT-programme3 

The MIRT-programme [Meerjarenprogramma Infrastructuur Ruimte en Transport] is the 
Dutch long term plan for infrastructure and transport. This program, currently published 
by the Ministry of Infrastructure and Environment (see for example I&M, 2016), contains 
an overview of all spatial developments that receive funding from the national 
government. It provides an insight into factors such as problem analysis and solutions, 
time planning, project budgets and the political-administrative status of projects.  

In the MIRT-programme, projects are categorized into three main planning stages 
(strategic explorations, in-depth plan-study and finally realization. Usually, these formal 
planning stages are preceded by strategic agenda setting – resulting from close 
collaboration between national and regional administrative levels – and are followed by 
operational stages that aim at management and maintenance. The figure below provides 
an overview of the stages in the MIRT-programme and its position in the field of national 
infrastructure and spatial planning. 

 

The Dutch infrastructure planning process: strategic, operational and realisation stages (Heeres et 
al., 2015; based on I&M, 2011)  

                                                                    
 

3 This text is based on: Heeres, N., Tillema, T. & Arts, J. (2011), Integration in road 
infrastructure planning: An overall analysis of Dutch experiences, paper presented at the 
WPSC-conference 2011, Perth. 

0. Agenda Setting

I. Explorative Study
Why? What?

II. Project Study
How?

III. Realisation
When?

Transportation and spatial policy (national/regional/local)

Management & Maintenance

Governmental Deliberation (per region)

Start Decision

Route-/Project Decision

Decision on Completion

Regional Development Agenda MIRT Investigation

Decision on Preferred Solution
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Appendix 5: Project milestones Eindhoven and 
Maastricht 

Milestones in the Eindhoven region’s development (with a focus on the 
region’s eastern zone) 

Year 

Project for completing the ring road around the city of Eindhoven From 1994 

Studies of expansion of existing road capacity in Eindhoven region 2002-2006 

Initial identification of region as a national priority 2004 

Network analysis: recognition of the interrelatedness of infrastructure and 
other land use functions 

2006 

Cooperation between national, regional and local government bodies 
begins 

2007 

Explorative study (MIRT-programme) resulting in an integrated, strategic 
regional vision 

2008 

Project study for the eastern zone: sectoral approach 2011 

Political debate on use and necessity of adding infrastructure in the 
eastern zone, including reconsideration of the national funds in the 
eastern zone’s infrastructure budget  

2013 

Decision making on infrastructure development in the region’s eastern 
zone  

2014 
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Milestones in the A2 Maastricht development Year 

Various studies to improve the route of the A2 in and around Maastricht. 
Main issue: funding 

1980-1995 

Report on connecting infrastructure and the urban environment, basis for 
debate between national, regional and local governments over private 
funding 

2000 

Agreement between national, regional and local governments on the 
combination of infrastructure and area development, including plans for 
public-public and public-private cooperation 

2003 

Choice for tunnel option and route 2006 

Start of procurement process 2007 

Selection of private consortium (and detailed plan) 2009 

Project decision and incorporation into local land use plan (appeal 
processes until 2013) 

2010 

Construction works begin 2011 

Opening of the tunnel 2016 

Real estate redevelopment 2016-2020 
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Appendix 6: Sustainability Check 

The Sustainability Check instrument (Omgevingswijzer) uses various principles to 
operationalize the twelve sustainability themes (RWS, 2012; 2013). The instrument is 
publicly accessible through www.omgevingswijzer.org.  

Sustainability 
theme 

Indicators Relevant principles relate to (e.g.) 

Ecology/planet Water Water safety/water flooding/water 
quality/water shortage/climate proofing 

Underground/soil Soil quality/diversity of soil types/soil 
biodiversity/archaeology/soil subsidence 

Energy and materials Reduction of energy consumption/use of 
renewable energy/use of fossil 
fuels/consequences of extraction of 
resources/exchange of energy/robustness of 
energy networks 

Ecology and 
biodiversity 

Room for flora and 
fauna/biodiversity/ecological structures 

Social/people Use of space Linkage with existing regional or other 
construction 
needs/restructuring/expansion/multiple land 
use 

Public space and 
functions 

Spatial quality values: experience, use and 
future/integrated design  

Social relevance Social wellbeing/demographical composition 
and trends/public support/local expertise 

Wellbeing Health: positive contribution and limitation 
risks/physical and social safety/prevention of 
nuisance 

Economy/Profit Mobility and 
accessibility 

Robustness of transport system within/between 
modalities/efficient infrastructure 
use/accessibility and connectivity/adaptiveness 
for mobility policies 

Investments Cost benefit ratio/area potential/value capturing  

Economic benefits 
for business 

Business climate/economic policy/capacity for 
innovation and adaptation 

Economic benefits 
for citizens 

Employment/accessibility of job 
market/development of labour force/available 
services 
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The synergy wheel is used to display the scores of assessed alternatives. 

The ‘synergy wheel’ with 12 indicators of sustainability (translated from RWS, 2011) 

 

 

 
Figure appendix. The ‘synergy wheel’ with 12 indicators of sustainability (translated from RWS 2011)   
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Appendix 7: Additional information chapter 6 

Interviewees 
Greenportlane (N295) 
• Two project managers from Development Company Greenport Venlo 
• Strategic project manager from Limburg Province  
• Operational project manager from Limburg Province and Development Company 

Greenport Venlo 

A59/GOL 
• Project manager from North Brabant Province 
• Project manager from Heusden Municipality 
• Project manager from national infrastructure planning agency (Rijkswaterstaat, 

advisory role) 

A9 Badhoevedorp 
• Strategic project manager from national infrastructure planning agency 

(Rijkswaterstaat) 
• Operational project manager from national infrastructure planning agency 

(Rijkswaterstaat) 
• Project manager from Haarlemmermeer Municipality 

Project documents studied 
Greenportlane (N295) 
• Greenport Venlo (2006), Intentieovereenkomst Gebiedsontwikkeling Greenport Venlo, 

consulted on July 1, 2013. 
• Greenport Venlo (2009), Strategisch Business Plan Gebiedsontwikkeling Klavertje 4, 

consulted on July 1, 2013. 
• Limburg (2011), Basisrapportage Greenportlane + Appendix, consulted on July 1, 2013, 

Province of Limburg, Maastricht. 

A59/GOL 
• Bade, T. & Smid, G. (2009), Vrij baan voor de Langstraat: Over duurzame 

structuurversterking als kans, Province of North Brabant, ’s-Hertogenbosch. 
• BD (2012), Gebiedsversterking – “Deze kans krijgt de regio maar één keer”, Brabant 

Dagblad, Waalwijk. 
• Cooperating actors GOL (2012), Samenwerkingsovereenkomst Gebiedsversterking 

Oostelijke Langstraat, consulted on July 1, 2013. 
• North Brabant (2013), Samen, Slimmer, Beter werken aan de Oostelijke Langstraat, 

Province of North Brabant, ’s-Hertogenbosch. 
• North Brabant (unknown), Businesscase gebiedsontwikkeling Oostelijke Langstraat: Van 

botsende naar verweven corridors, Province of North Brabant, ’s-Hertogenbosch. 
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A9 Badhoevedorp 
• Stuurgroep A9 Badhoevedorp (2005), Overeenkomst omlegging A9 te Badhoevedorp. 
• Stuurgroep A9 Badhoevedorp (2006), Omlegging A9 bij Badhoevedorp: keuze 

voorkeurstracé, consulted on July 1, 2013. 
• Haarlemmermeer (2013), Rondom A9 en Gebiedsontwikkeling Badhoevedorp: Rapportage 

februari 2013, Haarlemmermeer Municipality, Hoofddorp. 
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Appendix 8: Biography 

Niels Heeres (Stadskanaal, 1985) holds a BSc in Technical Planning and a MSc in 
Environmental and Infrastructure Planning from the University of Groningen. He wrote 
his Master’s thesis about the planning of the Transeuropean Transport Network (TEN-T). 
In 2010 he started as a PhD researcher at the University of Groningen, Faculty of Spatial 
Sciences. Besides the study about area-oriented planning of highways, he was also 
involved in teaching. In addition to guest lectures, Niels was a thesis supervisor for master 
students. His PhD is part of a cooperation programme between Rijkswaterstaat (the Dutch 
department for public works and water management) and the Faculty of Spatial Sciences, 
University of Groningen. From 2014 onwards Niels combined his PhD research with his 
work as an advisor on infrastructure, mobility and planning at Sweco in De Bilt. His 
current work involves plan-making and environmental impact analysis for several large 
infrastructure projects in road and rail. 

List of publications 
Peer-reviewed journals 
2017 Heeres, N., Van Dijk, T., Tillema, T. & Arts, J. (2017), ‘Coping with functional 

interrelatedness and stakeholder fragmentation in planning at the infrastructure-
land use interface: The potential merits of a design approach’, Journal of Transport 
and Land use, 10(3), 1-28. 

2016 Heeres, N., Tillema, T. & Arts, J. (2016), ‘Dealing with interrelatedness and 
fragmentation in road infrastructure planning: an analysis of integrated 
approaches throughout the planning process in the Netherlands’, Planning Theory 
& Practice, 17(3), 421-443. 

2016 Heeres, N., Tillema, T. & Arts, J. (2016), ‘Beyond financial value capturing? 
Interactions between value capturing and cooperation at the interface of road 
infrastructure and land use planning’, Town Planning Review, 87(2), 179-204. 

2012 Heeres, N., Tillema, T. & Arts, J. (2012), ‘Integration in Dutch Planning of 
Motorways: from “line” towards “area”-oriented approaches’, Transport Policy, 
24, 148-158. 

Book chapters 
2015 Heeres, N., Tillema, T. & Arts, J. (2015), ‘Overcoming lock-in: instruments for 

Value Creation and Assessment Early in the Infrastructure Planning Process’, in: 
Woltjer, J., Alexander, E., Hull, A. & Ruth, M., Place–based evaluation for land use 
management. 

Conference papers 
2016 Heeres, N., Tillema, T. & Arts, J. (2016), ‘National road network development in 

a local spatial context: 8 lessons for area-oriented infrastructure planning’, 
Colloqium Vervoersplanologisch Speurwerk, November 2016, Zwolle. 

2013 Heeres, N. & Arts, J. (2013), ‘Overcoming Complexities on the Interface of 
Infrastructure and Land Use: Design for Multifaceted Regional Development’, 
RSA winter conference, November 2013, London. 

2013 Heeres, N., Tillema, T. & Arts, J. (2013), ‘Streamlining the instruments for value 
creation and assessment early in the planning process’, International Workshop on 
Planning and Evaluation, March 2013, Groningen.  

2013 Heeres, N., Tillema, T. & Arts, J. (2013), ‘Value capture around road infrastructure 
as an alternative means to promote public-public cooperation?’, PLPR Conference, 
February 2013, Portland. 
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2012 Heeres, N. & Beukers, E. (2012), ‘Hoe kan de afweging van integrale plannen 
beter worden ondersteund door slim gebruik van afwegingsinstrumenten’, 
Colloquium Vervoersplanologisch Speurwerk, November 2012, Amsterdam. 

2012 Heeres, N., Tillema, T. & Arts J. (2012), ‘Functional-spatial sustainability 
potentials of integrated infrastructure planning’, TRA-conference, April 2012, 
Athens. 

2011 Busscher, T., Heeres, N. & Lenferink, S. (2011), ‘Rijkswaterstaat als partner: van 
asfaltboer tot suikeroom’, Colloquium Vervoersplanologisch Speurwerk, November 
2011, nominated for CVS youth award. 

2011 Heeres, N. & Tan, W. (2011), ‘Corridorontwikkeling in de Zuidvleugel: parallelle 
ontwikkelingen langs elkaar heen’, Colloquium Vervoersplanologisch Speurwerk, 
November 2011, Antwerp. 

2011 Heeres, N., Tillema, T. & Arts, J. (2011), ‘Integration in road infrastructure 
planning: an overall analysis of Dutch experiences’, WPSC Conference, July 2011, 
Perth. 

2010 Heeres, N., Tillema, T. & Arts, J. (2010), ‘From line- towards area-oriented 
approaches; a historical analysis and international perspective’, AESOP 
Conference, July 2010, Helsinki. 

Other publications 
2013 Heeres, N. (2013), ‘Over de grens: Gebiedsgerichte oplossingen in Duitsland en 

Zweden’, in: KIS-bericht 11: Knooppunten en Netwerken, Ministerie van 
Infrastructuur en Milieu. 

2012 Heeres, N., Tillema, T. & Arts, J. (2012), ‘Duurzame planning van 
weginfrastructuur: Een internationaal perspectief’ (‘Sustainable planning of 
(road)infrastructure: an international perspective’), Eindrapport 
strippenkaartonderzoek RUG-RWS. 

2010 Heeres, N. (2010), Inventarisatie: Rijkswaterstaat in verkenningen weginfrastructuur, 
in cooperation with Arts, J. & Tillema, T., commissioned by Van Winden, R. (Staf 
DG Rijkswaterstaat). 

 


