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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 
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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. 
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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 



Towards area-oriented approaches in infrastructure planning 

 186 

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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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.  

  



Towards area-oriented approaches in infrastructure planning 

 210 

References 

Albrechts, L. (2013), ‘Reframing strategic spatial planning by using a coproduction 
perspective’, Planning Theory, 12(1), 46-63. 
Cantarelli, C.C., Flyvbjerg, B., Van Wee, B. & Molin, E.J. (2010), ‘Lock-in and its influence 
on the project performance of large-scale transportation infrastructure projects: 
Investigating the way in which lock-in can emerge and affect cost overruns’, 
Environment and Planning B: Planning and Design, 37(5), 792-807.  
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. 
CRA & Heesen, M. (2016), Goed voor de infra, goed voor de stad: Transformatie van de 
ringweg in de stad, College van Rijksadviseurs. 
De Boer, J. & Zuidema, C. (2015), ‘Towards an integrated energy landscape’, Proceedings 
of the Institution of Civil Engineers-Urban Design and Planning, 168(5), 231-240.  
Flyvbjerg, B. (2006), ‘Five misunderstandings about case-study research’, Qualitative 
inquiry, 12(2), 219-245. 
Graham, S. & Healey, P. (1999), ‘Relational concepts of space and place: issues for 
planning theory and practice’, European planning studies, 7(5), 623-646. 
Graham, S. & Marvin, S. (2001), Splintering urbanism: networked infrastructures, 
technological mobilities and the urban condition, Psychology Press. 
Hijdra, A., Woltjer, J. & Arts, J. (2015), ‘Troubled waters: An institutional analysis of 
ageing Dutch and American waterway infrastructure’, Transport Policy, 42, 64-74. 
Hijdra, A. (forthcoming), Waterways – Ways of value: Planning for redevelopment of an 
ageing system in modern society, PhD thesis, Univeristy of Groningen. 
I&M (2016), Het MIRT en nieuwe opgaven (Vernieuwing MIRT), Ministry of Infrastructure 
and Environment, website: http://mirt2016.mirtoverzicht.nl/mirt_overzicht_2016/ 
het_mirt_en/ nieuwe_opgaven/, consulted on April 21, 2016. 
Kaufman, S. & Smith, J. (1999), ‘Framing and reframing in land use change conflicts’, 
Journal of Architectural and Planning Research, 164-180. 
Lenferink, S. (2013), Market Involvement throughout the Planning Lifecycle, University 
of Groningen. 
Neuman, M. (2006), ‘Infiltrating infrastructures: On the nature of networked 
infrastructure’, Journal of Urban Technology, 13(1), 3-31. 
North Brabant & Limburg (2015), Bereikbaarheid Zuid-Nederland: Samen, slim, robuust, 
Provinces of North Brabant and Limburg together with stakeholders in the region. 
Priemus, H. & Van Wee, B. (eds.) (2013), International handbook on mega-projects, Edward 
Elgar Publishing.  
RLI (2015), Naar een nationale omgevingsvisie [online], Raad voor Leefomgeving en 
Infrastructuur, accessible through http://www.rli.nl/sites/default/files/ 
omgevingsvisie_ van_het_rijk_onderdeel_advies_omgevingsrecht_dec_2015_ 
interactiefvoorweb.pdf, consulted on April 21, 2016. 
RWS (2014), NUVit – Networking for Urban Vitality, Rijkswaterstaat. 



Chapter 7 – Conclusions 

 
 211 

Sijtsma, F.J., Van der Heide, C.M. & Van Hinsberg, A. (2013), ‘Beyond monetary 
measurement: How to evaluate projects and policies using the ecosystem services 
framework’, Environmental Science & Policy, 32, 14-25.  
Stremke, S., Van den Dobbelsteen, A. & Koh, J. (2011), ‘Exergy landscapes: exploration of 
second-law thinking towards sustainable landscape design’, International Journal of 
Exergy, 8(2), 148-174. 
Struiksma, H., Tillema, T. & Arts, J. (2008), Space for mobility: towards a paradigm shift in 
Dutch transport infrastructure planning?, paper presented at ACSP-AESOP Fourth Joint 
Congress, 2008. 

Teisman, G.R. (2000), ‘Models for research into decision-makingprocesses: on phases, 
streams and decision-making rounds’, Public administration, 78(4), 937-956. 
Van der Veen, M., Spaans, M. & Janssen-Jansen, L. (2010), ‘Using compensation 
instruments as a vehicle to improve spatial planning: Challenges and opportunities’, 
Land Use Policy, 27(4), 1010-1017. 
Van Rooy, P. (2011), Verdienmogelijkheden, Cahier gebiedsontwikkeling, Stichting 
NederLandBovenWater, Amsterdam.  
Verweij, S. (2012), ‘Management as system synchronization: The case of the Dutch A2 
Passageway Maastricht project’, Emergence: Complexity & Organization, 14(4), 17-37. 
Woltjer, J. (2000), Consensus Planning: The Relevance of Communicative Planning 
Theory in Dutch Infrastructure Development, Ashgate, Aldershot.  

Williams, T. & Samset, K. (2010), ‘Issues in front-end decision making on projects’, 
Project Management Journal, 41(2), 38-49. 
Zonneveld, W., Waterhout, B. & Trip, J.J. (2009), Van projectologie naar planologie en vice 
versa, Stichting Planologische Discussiedagen. 




