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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, 



Chapter 1 – Introduction 

 
 21 

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. 


