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1 Introduction 
 
1.1 Background 
The complexity of current society makes planning increasingly difficult (Booher & Innes 
2002; Castells, 1995), which is, for example, noticeable in the planning of Dutch road 
infrastructure (Arts, 2007). One reason is that the increasing scarcity of available space 
for land-use planning puts pressure on the available land. It makes it harder to put 
initiatives into practice, as different stakes and values have to be balanced in order to 
prevent conflicts, for example between development and nature preservation (De Roo, 
1999). Also, new actors are introduced to the institutional landscape and existing ones 
take up different roles. Over the past years, national governments have distributed 
tasks to both the European Union and to regional governments (Healey, 2004; Cooke 
et al., 2000). Furthermore, increased public participation plays an important role in 
planning. Over the years, civil society has become more actively involved in exploring, 
developing and negotiating plans and projects. A final development, which is at the 
heart of this study, is the increased privatization of public services since the 1980s. This 
development is changing the roles of and relations between government and private 
market parties. 
 
The effects of complexity are clearly visible in planning in general and in road 
infrastructure planning in particular. Uncertainties and risks have been introduced (Van 
der Heijden, 1996) that cause problems and issues throughout the stages of the 
planning lifecycle: from strategic issues in policymaking to operational problems in 
subsequent stages of project development, construction and maintenance. The strategic 
issues have been discussed extensively in international planning literature, for example 
in the works on strategic planning by Healey (2009) and Albrechts (2004). These 
include the formulation of long-term strategies and policies to deal with complexity at a 
strategic level. The operational problems in project plan development and construction 
have also been discussed frequently in planning literature, and include exceeded 
timeframes and cost overruns, as investigated by Haynes and Krmenec (1989), 
Flyvbjerg et al. (2002; 2003) and Flyvbjerg (2005). Operational problems in the 
subsequent operation and maintenance of road infrastructure seem to receive less 
attention in international planning literature. 
 
In Dutch road infrastructure planning, the primary focus of this study, the effects of 
complexity have become clear as well. In the Netherlands, a densely populated country 
with a strong planning tradition (see Hajer & Zonneveld, 2000), a balance of values 
and interests has to be created on a limited amount of available land (Arts, 2007; 
Raad voor Verkeer en Waterstaat, 1998). The increasing complexity of infrastructure 
planning in the Netherlands results in budget overruns during the construction stage 
(Cantarelli, 2012; TCI, 2005). In addition, planning of various infrastructure projects 
has been slowed down or halted during the project development stage due to societal 
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and legal discussions (De Jong & Geerlings, 2004). The problems experienced in road 
infrastructure planning can be attributed to the hierarchical and top-down nature of its 
approach (Van der Heijden, 1996; Vickerman, 2005; Arts, 2007). Such a hierarchical 
and directive approach seems to be less capable of dealing with the challenges that 
result from increasing complexity (see Giddens, 1994), which, as mentioned before, 
results in budget overruns and project standstills. 
 
In 2008, the Elverding committee investigated how to prevent standstills in the Dutch 
road infrastructure planning process and how to deliver projects within time and budget 
(Elverding Committee, 2008). In its advice to the Minister of Transport, Public Works 
and Water Management,1 strong attention was paid to the staged and fragmented 
approach to infrastructure planning with scattered involvement of the public and 
private parties (Lenferink et al., 2008). Over the last decade, major institutional 
changes have been implemented in order to cope with the challenges and problems in 
Dutch road infrastructure projects. The executive agency of the current Dutch Ministry of 
Infrastructure and the Environment (the Directorate-General for Public works and 
Water management, in Dutch: “Rijkswaterstaat”) which, amongst other things, is 
responsible for the Dutch national highway network, aims to transform from a 
hierarchical and closed organization to a public-oriented open organization (Van den 
Brink, 2009, Rijkswaterstaat, 2008a; 2011). In addition, it increasingly involves market 
parties throughout the planning process of road infrastructure by distributing 
responsibilities in design, construction, maintenance and operation to these private 
market parties (Rijkswaterstaat, 2008a; 2011).  
 
This chapter starts by elaborating on the challenges in infrastructure. Five challenges 
are discussed and connected to relevant theoretical discussions in planning literature. 
Subsequently, a lifecycle approach to infrastructure planning is developed. This includes 
a description of the Dutch infrastructure planning process, a discussion of forward and 
backward lifecycle integration and the involvement of market parties in the planning 
process. Subsequently a system’s perspective on lifecycle integration is developed that 
is composed of the operationalization of concepts of project complexity, governance 
strategies and institutional conditions. Next, the scope of the study is given: the problem 
definition, the research goal and the research questions. The last sections of this chapter 
provide the research approach, including a discussion on the research methodology, 
and, finally, the outline of this study. 
 

                                              
 
1 In 2010 the Ministry of Transport, Public Works and Water Management (in Dutch: Ministerie van Verkeer en 
Waterstaat, V&W) partly merged with the Ministry of Housing, Spatial Planning and the Environment (in Dutch: 
Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieu, VROM) to form the Ministry of Infrastructure and 
the Environment (in Dutch: Ministerie van Infrastructuur en Milieu, I&M). Some smaller other parts of VROM and 
V&W merged into other ministries. 
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1.2 Setting the stage: Challenges in road infrastructure planning 
The increasing complexity makes that traditional road infrastructure planning 
approaches are confronted with several relevant challenges that are related to the 
character of the planning process of road infrastructure. These challenges include 
dealing with the implementation gap, the top-down focus of the planning process, the 
limits to government dominance in planning, the need to incorporate learning in the 
planning process, and setting a long-term overarching sustainability goal in the 
planning process.2 These challenges play a role in road infrastructure planning, but can 
also be recognized in the planning of other types of infrastructure (waterways, 
railways, electricity, etcetera) and in planning in general.  
 
1.2.1 Bridging the implementation gap  
The first challenge is posed by the strong orientation of planning on drafting plans and 
on reaching a planning consent decision. This decision is reached through a staged 
process in which the government structurally makes choices. Often, the final product of 
this process is a plan: a desired spatial intervention accompanied by technical, legal, 
financial-economic and political-administrative considerations. As Voogd puts it, 
“Planning is the systematic preparation of actions that shape and implement policy, 
focused on deliberate interventions in the spatial structure and on the organization of these 
interventions, in order to preserve and, if possible, improve spatial quality” (2001, 
translation by author). This definition illustrates the primary concern of planning with 
preparation: it is aimed at arriving at a plan that meets the expectations of the actors 
involved and respects the values at stake. However, there is a difference between 
rhetoric and reality, between plans and practice, as Banister notes: “Good intentions 
never get really effectively implemented” (2002, p. 108). In carrying out the 
infrastructure planning procedures, there seems to be only a limited interest in the 
translation of plans into projects and, subsequently, the execution of these projects. The 
planning process seems primarily focused on carrying out preparatory planning 
procedures in such a way that a consent decision can be reached. Voogd and Woltjer 
(2010) describe this as part of a decision-oriented style of planning.3 
 
As a result of the orientation on plan development, a disconnection exists between the 
strategic plan development stages of policymaking and project plan development and 
the operational project implementation stages of construction and operation and 
maintenance (see Figure 1.1).4 Upon switching from the first to the second stage, new 

                                              
 
2 These challenges are not typical for Dutch infrastructure planning: they can be recognized in other countries, at 
other (local, regional and international) levels, and in other fields of planning as well. 
3 Voogd and Woltjer (2010) also describe the potential of including feedforward and feedback cycles in 
decision-oriented planning approaches (see also De Roo & Voogd, 2004 and Section 1.2.4). 
4 Although other subdivisions of the planning lifecycle can be made (see Ward & Chapman, 1995), in general 
these four stages are recognized in both planning literature and planning practice (see Highways Agency, 2008; 
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actors become involved, who have other responsibilities and different perspectives. The 
predominantly strategic planning stage and the more operational implementation stage 
result in different products being delivered: a project proposal laid down in a planning 
consent decision versus a constructed and maintained infrastructure project. As a 
consequence of the different focus, different actors and different products of the 
planning and implementation stages, the effective translation of plans into actions 
proves difficult. The resulting disconnection between plan development and 
implementation is also referred to as the implementation gap (Cloke, 1987; Dunsire, 
1978), which can be described as “a discrepancy between what plans are intended to 
deliver and what they actually deliver” (Baker & Hincks, 2009, pp. 175-176). 
Traditionally, the implementation gap is related to the follow-up and implementation of 
project plans in project construction, maintenance and operation, see Figure 1.1 (Cherp 
et al., 2011; Arts et al., 2011). The implementation gap has not had a strong focus in 
planning literature, which tends to focus more on the early stages of plan preparation 
and policymaking. However, over the years, the implementation gap has been the focus 
of attention in implementation studies, most notably in the works of Wildavsky (1973), 
Elmore (1979), Sabatier (1986) and Barret (2004).  
 

 
Figure 1.1: Implementation gap between strategic planning stages and operational project 
implementation stages. 

 
1.2.2. The top-down focus of the planning process  
Traditionally, the planning process for road infrastructure at the national level can be 
characterized as rather linear and top-down (Van der Heijden, 1996), performed step-
by-step in strictly delimited processes. The process is separated from outside influences 
as much as possible by what Collingridge (1984) describes as ‘hedging’. In the 
planning process, directive instruments steer towards project implementation, ensuring 

                                                                                                                                             
 
Ministry of Infrastructure and the Environment, 2011) . See Section 1.3.1 and Figure 6 for a detailed description 
of Dutch planning stages in the infrastructure planning process. 
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the proper implementation of plans in later stages (see Figure 1.2, and see Section 
1.3.1 for a description of the (Dutch) infrastructure planning process). Over the years, 
however, planners have abandoned the belief that a top-down, hierarchical design 
could solve all problems in society (Dryzek, 1993). Planning in the twentieth century 
displays a development from technical planning via comprehensive rational planning 
towards communicative, interaction-oriented planning in the 1990s (Woltjer, 2000). The 
essential tool for establishing the interaction and the associated negotiation and 
participation is communication, which inspired Healey to call this development the 
‘communicative turn’ (Healey, 1997). In recent years, as a result of the communicative 
turn, attention in planning has focused on social networks5 and other fluid types of 
collaborative governance (see Ansell & Gash, 2008; Edelenbos et al., 2009). The 
infrastructure planning process, however, can still be characterized as linear and top-
down, and as such, does not seem suited for application in current complex society. A 
directive and hierarchical way of steering leaves no possibilities for feedback and can 
increase the danger of a ‘lock-in’ (Bertolini, 2005; Elverding, 2008). The directive 
fashion in which national level infrastructure planning is conducted fuels opposition at 
the local level, where local actors are confronted with the imposed, ‘hedged’ results. 
 

 
Figure 1.2: Top-down directive management focus in the infrastructure planning process. 

 
More interaction in an approach with a more flexible character – involving what 
Collingridge (1984) refers to as ‘flexing’ – could be part of the solution. Opposite to 
the aforementioned hedged processes, which seek to limit or minimize the risks by 
preventing the worst possible outcome, flexing aims to continuously “search for 

                                              
 
5 In this study the concept of network is used in two different ways. Networks can refer to social networks of actors 
that interact within a given institutional structure. The term network is also used to describe road infrastructure 
networks: the physical system of road infrastructure, consisting of highways, secondary roads, bridges, tunnels, 
etcetera.  
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overlooked options and supplement salient information” (Collingridge, 1983). The 
discovery of overlooked options and information is only useful when the selection of 
alternative options is a possibility. Therefore, approaches are required that can be 
adjusted if necessary, that enable for resilience through contingencies (Alexander, 
1994; Lawrence & Lörsch, 1967) and that introduce opportunities for adaptive 
planning (Gunderson & Holling, 2009; Holling, 1978). Issues in planning as a result of a 
complex society could then be dealt with in a pragmatic way (in line with the 
pragmatist school of thought, see Mead et al., 1972; Rorty, 1991). In order to come to 
such an approach to planning, it can be necessary to reconsider the directive forward 
focus of planning and be more open to feedback: it would require governments to be 
more reflective on their actions and position in the field (Schön, 1995).  
 
1.2.3 Limits to government  
A third challenge is the changing role of government in infrastructure planning. In 
traditional infrastructure planning, government had a dominant position compared to 
the other main groups of actors: the civil society and the market. The traditional 
dominant role of government fitted well with the directive planning approach and the 
aforementioned focus on plan development. Government as the central actor was 
responsible for, and took care of the activities in all the stages of the planning process. 
In recent years, the central role and dominant position of government is being 
questioned by societal actors in the Netherlands and in other countries. Government 
organizations still mainly approach planning hierarchically (Hill & Lynn, 2005), whereas 
societal actors press increasingly for other, more informal forms of governance (Peters 
& Pierre, 1998; Meuleman, 2008). In planning and public administration literature 
considerable attention is given to the relation of government with the social networks in 
civil society, for example in the communicative and collaborative planning debates 
(Healey, 1997; Innes & Booher, 1999) and in network governance (Klijn & Koppenjan, 
2000).  
 
Besides the government-centred hierarchical model of organization and the network 
organizational model that relates to civil society, Thompson et al. (1991) recognize a 
third main organization model in planning and public administration: the market model. 
This organizational model approaches planning as a market system, and introduces the 
involvement of private business organizations in the planning arena. The active 
involvement of this group of actors received less attention in planning literature, but 
recently, a trend towards more market-oriented policies in politics and administration 
has become noticeable. New public management, described by Saint-Martin (2000) as 
the collection of core values and instruments which suppose that governmental agencies 
can be run more efficiently by applying privatization and business management 
techniques, has been introduced to public administration and planning worldwide 
(Osborne & Gaebler, 1992; Lane, 2000). Combined with increasing neoliberal 
influences in Western societies in the last decades (Harvey, 2005; Roy et al., 2007), the 
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role and position of both government and market in infrastructure planning are being 
reassessed. Increased market involvement is applied to supplement and replace 
national government, which limits its activities to its core responsibilities. In practice, this 
means that government reduces its role in the realization and maintenance stages of the 
planning process in order to establish a smaller and more efficient government 
organization. More responsibilities in construction and maintenance are distributed to 
market parties which are also increasingly involved in design of road infrastructure. This 
means that they are involved earlier, in the project plan development stage (see Figure 
1.3 and Section 1.3.3). 
 

  
Figure 1.3: Increased market involved and retreating government. 

 
1.2.4 The need for learning in planning 
A fourth challenge is posed by the rather conservative, self-enforcing nature of 
institutions involved in planning. Planning traditionally tends to look for solutions 
acquired through traditional paths by the regular set of actors (see Berger & Luckman, 
1967). Organizational routines are performed in which learning is limited to enhancing 
processes and structures that already exist within the organization. Such learning is 
single looped (Argyris & Schön, 1978), as it is aimed at reinforcing and reinstating the 
position of an agency within the existing structure, i.e. the planning system (Giddens, 
1984). Routines, rules and procedures are optimized, and external influences are 
excluded through hedging (Collingridge, 1984), as previously discussed. In order to 
respond to challenges posed by the complex society, single loop learning is not 
sufficient as the limits of the current planning system apply and there is no incentive to 
look beyond traditional paths and approaches. Organizational learning requires 
discussing and possibly adapting the nature and limits of a system. In literature, the 
concept of learning is connected to adaptiveness in planning: in the form of adaptive 
systems (see Allen, 2001; Holland, 1995) and adaptive planning approaches (see 
Gunderson & Holling, 2009, and Section 1.2.2). Introducing adaptiveness requires 
‘double loop learning’ in which new capabilities and new contingencies are created 
based on generated insights in occurring system structures. Double loop learning is more 
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fundamental than single loop learning, since it determines the long-term effectiveness of 
a system (Argyris, 1992).6  
 
In the context of infrastructure planning, opportunities for both single and double loop 
learning can be found in horizontal and vertical planning coordination. Through 
horizontal coordination links with other fields of planning can be established. This can 
be helpful in coming to new integrated approaches on transportation and land-use 
(Stead, 2003) or infrastructure and land-use (Heeres et al., 2010). Vertical 
coordination considers the integration between actors at different levels of scale 
(Voogd & Woltjer, 2010). It could prove to be a promising strategy for planning, as 
illustrated by experiences with the similar concept of supply chain integration in the 
private sector (see Burgess et al., 2006; Halldorsson et al., 2007). Vertical coordination 
in the infrastructure planning process would not only connect governments at different 
levels of scale, but through learning loops could also provide a connection to the 
involvement of market parties from later implementation stages. By vertically 
integrating the planning process, market parties playing a role in later stages are 
involved earlier. These market parties especially have knowledge and experience in 
constructing and maintaining infrastructure (see also Section 1.2.3 and Figure 1.4). 
Vertically integrating the planning lifecycle could lead to institutional innovation that 
results in added value and cost savings (Laverman, 2007).  
 

 
Figure 1.4: Learning through vertical coordination loops in the planning process. 

 
1.2.5 Setting an overarching goal: in search of sustainable development  
Previously discussed challenges on the plan development orientation, the top-down 
focus, the government dominance and the role of learning in planning are inspired by 
the idea that the infrastructure planning process could be made more efficient and 
effective. Recently, another goal has become increasingly important: global climate 
changes, concerns about the environment and fossil fuel scarcity have inspired a call for 
                                              
 
6 In addition, triple loop learning, which focuses on the way learning itself can be optimized (Swieringa & 
Wierdsma, 1992), can also be recognized (Argyris & Schön, 1978). However, this concept is beyond the scope of 
this discussion on challenges in infrastructure planning. 
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sustainable development that is reflected in the call for new approaches to 
infrastructure planning (Arts, 2007).7 It has proven to be difficult to bring sustainability 
into practice effectively (O’Riordan & Voisey, 1998; De Roo & Porter, 2007; Tillema & 
Arts, 2011). The broad operational definitions of the sustainable development concept 
can, for example, include the promotion of principles such as inter- and intra-
generational equity and safeguarding long-term ecological quality (Gibson, 2005), 
meeting the needs of the present without compromising the ability of future generations 
(WCED, 1987) or numerous other aspects (see Pearce et al., 1989 for an overview). 
These definitions are rather vague and may prove to be useless for policymaking 
(Holden, 2007).  
 
However, besides the definition issue, perhaps a more important explanation for the 
difficulties in bringing sustainability into practice is that it requires a transition (Kemp et 
al., 2007) or a system change (Gunder, 2004). Allen (2001) states that sustainability 
can either be the result of amplifying or suppressing unchanging individual activities in 
a system, or the result of “adaptive learning processes of transformation within the 
entities in a system” (p. 176). Although the sustainability concept has the ability to 
connect actors and although it has a high transformative power (Healey, 2007), the 
required system change is proving hard to achieve. A still relevant observation made 
by the Brundtland commission in the late 1980s states that governments do not seem to 
be aware of the need to change themselves in order to better respond to the speed 
and scale of global changes (WCED, 1987). 
 
In practice, the role of sustainable development in planning is limited because the 
strategic visions on sustainability can only partially be connected to fragmented 
operational norms and targets, such as resource management assessment and CO2 
reduction targets in procurement (Tillema & Arts, 2011). These concepts encompass only 
fragments of sustainability. It seems to be impossible to provide a comprehensive 
definition of sustainability, but it must be stressed that the cyclical and inclusive nature is 
essential to the concept and its practical application. From a planning process 
perspective, sustainability involves linking forward from policymaking to maintenance 
and also linking back to policy and decision-making, thereby increasing its inclusivity 
over time (Arts, 2007), and establishing cycles from cradle to grave over the complete 
lifecycle (Ny et al., 2006) (see Figure 1.5). In the separate stages of the planning 
process this would come down to creating opportunities for including more sustainability 
in policy-making and project plan development, and successfully bringing these into 
practice in the stages of construction and operation and maintenance.  
 

                                              
 
7 A reason for this quest for new approaches lies in the determining character and irreversible consequences of 
developing infrastructure, for example noticeable in scattered nature and dispelled cultural heritage, which 
makes the search for sustainable development approaches to infrastructure planning necessary. 
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Figure 1.5: Cyclical nature of sustainability in the planning process. 

 
1.3 A lifecycle approach for infrastructure planning 
The challenges described in the previous section, illustrate that government is in need of 
an approach that provides a connection to later project development stages, includes 
feedback from practice, actively involves market actors, enables learning and 
facilitates opportunities for improving sustainability. However, before it is possible to 
elaborate on potential components and elements in such an approach (Section 1.3.2 
onwards), the traditional planning procedure and the increased market involvement in 
Dutch infrastructure planning will be described (Section 1.3.1). Insight into these 
specifics of the Dutch infrastructure planning process is relevant to this research because 
the procedure strongly guides and structures the Dutch planning process for road 
infrastructure. In this process, the distinction between stages of policymaking, project 
plan development, construction and operation and maintenance (taken as the basis for 
the discussions in Section 1.2 and Figures 1.1 to 1.5) is also made. 
 
1.3.1 Traditional infrastructure planning process in the Netherlands 
As stated before (see Section 1.1), this study will primarily focus on Dutch road 
infrastructure planning. The Netherlands has a strong planning tradition supported by a 
robust legal framework, in which planning is strongly regulated by government (Hajer 
& Zonneveld, 2000). The introduction of new public management and market 
involvement, which are internationally recognized developments in planning (Lane, 
2000; Sager, 2009), has been strongly promoted by the Dutch national government 
during the last decades. Especially in road infrastructure planning, many initiatives have 
been developed for stronger involvement of market parties. These initiatives are partly 
based on the international developments in other countries: especially the highways 
agency in the United Kingdom and the federal highways administration in the USA 
have been sources of inspiration for recent innovations in Dutch road infrastructure 
planning.  
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In the Netherlands, the Ministry of Infrastructure and the Environment is responsible for 
the planning of infrastructure.8 An executive agency, Rijkswaterstaat, takes care of 
design, construction, management and maintenance of the main road network, main 
waterways network and main water systems.9 The plan- and decision-making for road 
infrastructure projects is realized through the so called MIRT process.10 Although 
planning can be not as straightforward in practice and can be described as an 
iterative process (Teisman, 2008), the staged planning process functions as the basis for 
planning infrastructure process and is the formal legal anchor point for infrastructure 
planning. It guides the infrastructure planning in the Netherlands. In other countries, 
similar planning programming and budgeting systems exist, which are also based on 
stages that are concluded with key decisions. In the United Kingdom, for example, the 
project planning process consists of an options phase, development phase and 
construction phase in which decisions are made on the commitment to investigate, the 
commitment to develop and the commitment to invest in infrastructure (Highways 
Agency, 2008). 
 
The Dutch planning process is staged and consists of three stages - explorative stage, 
project study stage and realization stage – in which four key decisions need to be 
made (see Figure 1.6). The process functions as a funnel: projects do not automatically 
move from one stage to another, as in each stage go/no-go decisions are made. As 
choices regarding design, construction, operation and maintenance issues are made 
ever further along in the project, the project’s level of detail increases, limiting the 
opportunities for creativity, i.e. opportunities for alternatives and variation (see Ministry 
of Infrastructure and the Environment, 2011).  
 
Before the MIRT process commences with an explorative stage, regional and local 
governments are consulted in an informal stage in which the connection between an 
initiative and policy is discussed. Local and regional governments are involved in yearly 
rounds of negotiations in order to set agendas at the regional level. If an initiative is 
thought to have potential, the Minister of Infrastructure and the Environment may take a 
Starting Decision (Decision 1). This decision starts the first official stage of the MIRT 
process, the explorative stage. In this explorative stage an initiative is investigated for 
its ambition and potential. This may involve debating the usefulness and necessity of 
                                              
 
8 The Ministry of Infrastructure and the Environment is responsible “creating an efficient network of roads, railways, 
waterways and airways in the Netherlands, as well as for an effective water management to protect against flooding, 
and improved air and water quality” (Ministry of Infrastructure and the Environment, 2012a).  
9 The responsibility for other infrastructures is generally distributed by the Ministry of Infrastructure and the 
Environment to specific executive organizations or authorities. For example ProRail is responsible for the Dutch 
railway infrastructure and specific authorities, such as the Port of Rotterdam Authority and the Schiphol Group, 
manage the main sea ports and airports. The Directorate-General for Public Works and Water management (in 
Dutch: Rijkswaterstaat) manages the Dutch national infrastructure networks related to highways, waterways and 
water management. 
10 MIRT stands for “Meerjarenprogramma Infrastructuur, Ruimte en Transport”, which translates into “Long Range 
Programme for Infrastructure, Spatial Development and Transport”. 
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potential solutions, performing of cost-benefit analyses and determining of the 
appropriate scope of the project. At the end of the explorative stage, this input helps 
the Minister of Infrastructure and the Environment in deciding on the preferred 
alternative (Decision 2). This decision can be made jointly with other government 
parties, for example with other ministries at the national level or with regional and 
local level governments, such as provinces, municipalities and water boards. In the 
following project study stage, the preferred alternative is further worked out and 
specified. With the project decision (Decision 3), formal planning consent is given, the 
specified design is determined and the size of the investment and the distribution of the 
costs is decided upon. The decision can be laid down in a route decision under the 
infrastructure planning act or under the spatial planning act, in a local land-use plan 
and/or in an environmental permit. This final planning consent is the basis for the 
procurement and the resulting contracts with the market parties. In the stage of 
realization the final decision is the completion decision (Decision 4). This decision marks 
the completion of the project and the start of the operation and maintenance stage.  
 

 
Figure 1.6: Stages and key decisions in the Dutch infrastructure planning process. Based on Ministry of 
Infrastructure and the Environment, 2011. 

 
1.3.2 Forward and backward integration in the planning lifecycle 
The traditional planning process can be characterized as linear, top-down and 
directive (see Section 1.2). A new approach may be found by connecting stages 
throughout the planning process, coming to a new way of managing the lifecycle (see 
also Labuschagne & Brent, 2005). By strengthening the relation between stages, the 
limitations of the plan development orientation and the forward management focus 
could be overcome. Connecting stages would also stimulate the involvement of different 
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actors from other stages, thereby filling the gap left by retreating government. Finally, 
connecting stages would create opportunities to facilitate learning and feedback loops, 
which are important prerequisites for sustainable development. Basically, a lifecycle 
approach to infrastructure planning could encompass two directions of integration of 
the planning lifecycle, i.e. forward and backward integration of the stages of 
policymaking, plan development, construction and operation and maintenance (see 
Figure 1.7). Usually, concepts of lifecycle integration, such as lifecycle costing 
(Frangopol & Furuta, 2001) or asset management (Herder & Wijnia, 2012), are limited 
to the integration of the project implementation stages of construction, operation and 
maintenance. This study attempts to include the early stages in the lifecycle as well by 
regarding the stages of policymaking and project plan development. 
  

 
Figure 1.7: Lifecycle integration in the road infrastructure planning process. 

 
The first direction of lifecycle integration entails involving plan-makers in a process of 
‘forward integration’ (see Morrison-Saunders & Arts, 2004). Forward integration is 
aimed at following up (decisions on) plans and projects into subsequent stages. It is in 
line with the traditional style of project management applied in the forward, directive 
planning process. As described before (see Section 1.2.2), the forward management 
focus is common in current infrastructure planning practice, where plans and projects 
are formulated by government with incorporated elements that ensure that the plan 
(makers) can influence a project, for example through coordination, monitoring and 
testing of the conformity to plans (see Figure 1.7). Therefore, forward integration has 
received much attention in the planning theory community: the (strategic) relation 
between policy and project development has been researched intensively (see Arts, 
1998; Teisman, 2000; Van Duinen, 2004; Zonneveld & Verwest, 2005). It is especially 
aimed at the development of plans up to the stage of strategic, open decision making: 
the development of detailed plans and programs from more general policies. Less 
attention is paid in planning theory and practice to the follow-up in subsequent 
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realization, construction and operation, as described in Section 1.2.1 (see also Arts, 
1998; Morrison-Saunders & Arts, 2004). A reason for this is brought forward by 
Elmore (1979),11 who states that the “implicit and unquestioned assumption [is] that 
policymakers control the organizational, political, and technological processes that affect 
implementation” (p. 603). 
 
Previous research has illustrated, however, that the planning process in practice does 
not only comprise a top-down hierarchically coordinated process in which ‘higher’ 
strategic levels set the stage for subsequent plan and project development. It also 
comprises a bottom-up movement in which concrete project implementation and 
operation influence more strategic planning levels (see Arts et al., 2011), which will be 
referred to as ‘backward integration’. This backward integration could potentially help 
to improve planning processes as it makes the earlier inclusion of later-stage actors and 
their experiences possible. By incorporating the backward integration experiences into 
the ‘forward’ management in the planning process, i.e. combining backward integration 
with forward lifecycle integration, the road infrastructure planning process and its 
outcomes can potentially be improved. In planning literature and practice, less attention 
is given to dealing with backward relations in the planning process in a structured 
manner. Bottom-up involvement of different actors in an integrated planning process, 
however, is not new to planning. Over the last decades, it has been at the core of the 
participatory and collaborative planning approaches (Healey, 1997), which, as 
mentioned before, are geared towards involvement of local communities and lower 
levels of government and less towards market involvement.  
 
Contrary to forward integration, the application of backward integration of market 
parties does not yet seem to be common practice in infrastructure planning. In practice, 
the first experiences are gained with linking the operation stage to the construction 
stage, for example by providing knowledge to build easily maintainable roads in 
performance-based road maintenance contracts (Piñero, 2003). This can be continued 
by linking the construction and operation to the project plan development stage, for 
example by enabling for more innovative building techniques or providing a reality 
check on data by using the expertise of market parties in the plan-making (Nijsten et 
al., 2008). Another backward integration link is between project plan development and 
policymaking, where knowledge from practice could be used to formulating effective 
policy. The receptivity of backward integration determines the adaptiveness of a 
system: the degree to which learning and feedback can be incorporated and 
subsequently can be used in approaches of forward integration, resulting in an 
approach with a cyclical nature (see also Section 1.2).  
 
                                              
 
11 Elmore (1979) introduces the term of ‘Forward mapping’ to describe the directive management approach that 
assumes control of policy-makers over the implementation of their policies. 
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1.3.3 Market involvement in the planning process 
The lifecycle approach could be relevant because it distinguishes itself from more 
‘traditional’ collaborative approaches by focusing on the added value of backward 
integration. Through backward integration all kinds of actors could be involved. For 
instance, governments, environmental agencies, and community organizations are 
involved through initiatives to integrate the planning lifecycle, such as participatory 
environmental impact assessment (Sheperd & Bowler, 1997), lifecycle assessment (Anex 
& Focht, 2002), and participatory design (Sanoff, 1990).  
 
This research focuses on lifecycle integration by involving another relevant group of 
actors: private market parties. Private market parties currently receive less attention in 
the scientific debate on planning in general and on collaborative planning approaches 
in particular, although public-private partnerships have received some attention in the 
last decade (see for example Koppenjan, 2005; Ahadzi & Bowles, 2004; Hodge & 
Greve, 2000; Bult-Spiering & Dewulf, 2006). Potentially, market parties could use their 
knowledge and experience to play an important role in thinking through the 
consequences of decisions for subsequent ‘forward’ stages. This could help to improve 
the forward management of the infrastructure planning process. Similar to national 
government actors, private market parties therefore have developmental, 
transformative power, and, as Teisman (2000) puts it, are purposeful actors. They can 
help realize a project by providing money, knowledge, expertise or simply manpower. 
Involving purposeful private market parties can help to realize a more businesslike 
approach to planning (Osborne & Gaebler, 1992; Nijsten et al., 2008) and prevent 
endless unstructured rounds of (re-) negotiation with all stakeholders involved, a 
potential pitfall of collaborative planning approaches (Gray, 1989; Mazmanian & 
Sabatier, 1983). This would help to come to an approach in which the involvement of 
parties in infrastructure plan and decision-making can prevent standstills in planning, in 
line with the advice of the Elverding Committee (2008; see Section 1.1). 
 
Traditionally, market parties are involved at different moments in each of the various 
stages: consultancy companies for engineering; design and impact assessment studies 
and construction companies, subcontractors and technical engineers for the construction 
and maintenance activities. Usually the role of market parties in the early stages of 
infrastructure planning is limited to consultancy during policymaking and project-plan 
preparation stages. After the conceptual design is finished and the final planning 
consent given, private contractors are engaged through a procurement procedure at 
the end of the plan development stage. This happens on the basis of a request for 
proposals, which is, in turn, founded on the project study and (draft) consent decision. 
After competition between contractors, a contract is traditionally awarded on lowest 
price only. The selected private party then usually makes the final design, constructs the 
infrastructure, and, separately, maintains the infrastructure.  
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From the early 2000s onwards, the Dutch government changed its position regarding 
private involvement. Currently, active participation of the private sector in infrastructure 
planning is pursued, as is reflected in the latest business plans of Rijkswaterstaat 
(Rijkswaterstaat, 2008a, 2011): the principle of ‘market, unless’ was introduced and 
implemented into the corporate procurement strategy of Rijkswaterstaat. In practice, 
this strategy means that government approaches private market parties earlier in the 
planning process, in order to be able to successfully conclude integrated public-private 
partnership contracts (Rijkswaterstaat, 2008b). These integrated contracts cover an 
increased time span to include more activities, such as design, maintenance and 
operation activities (Ministry of Finances, 2010).  
 
1.3.4 Bringing lifecycle integration into practice 
Including lifecycle integration into a planning approach for infrastructure could be 
relevant because it is aimed at learning and exchanging experiences, knowledge and 
expertise between stages of the planning lifecycle and the public and private parties 
involved. The assumption is that stages could be better linked to overcome the 
fragmented nature of current planning processes and the cost and time overruns in 
infrastructure planning practice (Flyvbjerg et al., 2002). It could be relevant and 
important to assess the potential relevance of lifecycle integration in helping to relief 
these problems in the transport infrastructure planning process and assisting in creating 
a more business-like approach to infrastructure planning, in line with the previously 
discussed concept of new public management (England & Ward, 2007; Osborne & 
Gaebler, 1992).  
 
Potentially, lifecycle integration could enhance project control over the stages of project 
preparation, construction and/or operation, and make it easier to connect to the needs 
of the end-users: society. However, such integration may potentially also lead to 
increased transaction costs because of the prolonged involvement of the private sector 
(NAO, 2007; Solino & Gago de Santos, 2010). In addition, integration of stages 
combined with market involvement could cause public and private roles and 
responsibilities in the planning process to become scattered and unclear, which could 
negatively affect the democratic legitimacy of planning processes (Bexell & Mörth, 
2010). A complete lifecycle approach, incorporating forward and backward 
integration, cannot be observed in current infrastructure planning practice. However, 
the first initiatives that specifically aim at backward lifecycle integration through 
market involvement between two stages of the planning process in infrastructure 
planning have been undertaken in countries such as the Netherlands (Lenferink et al., 
2008) and Great Britain (see Nichols Group, 2007).  
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Figure 1.8: Lifecycle backward integration initiatives. 

 
This study focuses on initiatives for backward integration of the planning lifecycle in 
general, and lifecycle integration initiatives for market involvement in particular. 
Recently, several initiatives for lifecycle integration through market involvement have 
been launched. These initiatives are diverse in both character and stage of application: 
planning instruments in development of policies and project plans, legal instruments and 
procedures in contracting and initiatives with a more technical character in construction 
and maintenance and operation. The backward lifecycle integration initiatives are 
allocated in this study to three links in the Dutch planning process, between the stages 
of policymaking, project plan development, construction, and operation and 
maintenance (see Figure 1.8).  
 
Link A in Figure 1.8 consists of initiatives to involve private market parties in the 
transition from policymaking to project plan-making. These initiatives include market 
reconnaissance, early design contests, market consultations, and unsolicited proposals 
(see Chapter 2), and together compose a relatively complete overview of models for 
early market involvement. Link B is the link between plan-making and the later stages 
of construction and maintenance and operation. Early contractor involvement through 
parallelization and interweaving (see Chapter 3) attempts to connect public planning 
and procurement procedures through increased market involvement. The competitive 
dialogue procurement procedure can be regarded as a lifecycle integration initiative 
that attempts to establish this link. Other procurement procedures, such as the open 
procedure and the negotiated procedure, also connect project plan development and 
construction, but do not include the same degree of market involvement as competitive 
dialogues. In the competitive dialogue, public parties can engage in pre-bid 
negotiations with private parties over wishes, ambitions and possible solutions (see 
Chapter 4). A lifecycle integration initiative in Dutch infrastructure planning practice 
that considers the relation between construction and maintenance and operation, Link C, 
is the application of integrated Design-Build-Finance-Maintain (DBFM) contracts to 
Dutch road infrastructure planning. Again, other contracts exist that connect stages in 
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the planning lifecycle, such as Design & Construct (D&C) and Design-Build-Maintain 
(DBM) contracts. However, these contracts do not integrate the stages in the lifecycle 
and their respective parties to the extent that DBFM contracts do (see Chapter 5). 
DBFM contracts combine the building and maintenance activities from the 
implementation stages in a single contract, connecting the operation and maintenance 
stage to the construction stage (Link C in Figure 1.8). In addition, by including design 
activities in the DBFM contract, the connection to the project plan development stage is 
made as well (visualized by the dotted line in Figure 1.8).  
 
By comparing and combining these initiatives of backward integration, a more coherent 
approach to backward lifecycle integration could be achieved. Such an approach 
could help to adjust initiatives to each other in order to generate additional 
opportunities to improve the planning process and its outcomes in terms of time, money 
or quality of the delivered products. Backward integration could help improve the 
subsequent forward management of the planning process. Put together, forward and 
backward integration could result in a full lifecycle approach, which could improve the 
planning process and help in dealing with the challenges in infrastructure planning (see 
Section 1.2). 
 
1.4 Towards a systems perspective on lifecycle integration 
As discussed in Sections 1.1 and 1.2, infrastructure planning is being confronted with the 
increasing complexity of current society. This complexity cannot be addressed by a 
one-size-fits-all strategy: over the years several typologies have been recognized that 
help to identify different planning and management strategies. These can be for 
example based on means and ends (Christensen, 1985), on differentiation and 
interdependency (Baccarini, 1996), on an ordered and an un-ordered domain (Kurz & 
Snowden, 2003), on agreement and certainty (Stacey, 2002), and on detail and 
dynamic complexity (Senge, 2006; Hertogh & Westerveld, 2010). Here a systems 
perspective on lifecycle integration will be adopted, in which a system is defined in line 
with Steward and Ayres (2001) as consisting of inter-related parts and relations 
between these parts within a system boundary. This system has to deal with both 
internal and external complexity (in line with Hertogh & Westerveld, 2010; Kurz & 
Snowden, 2003). The relations and interaction between the inter-related parts can 
cause internal complexity, whereas the interaction with elements and developments 
outside the system boundary can cause external complexity. A system needs to provide 
an adaptive balance between hard institutional conditions and soft governance 
strategies in order to deal with these different types of complexity. This is in line with 
Edelenbos et al. (2009) who regard system stability and interaction intensity between 
system components as essential for providing the adaptiveness to deal with complexity. 
 
Institutional conditions originate from institutional structures and capabilities that 
together make up the institutional framework (March & Olsen, 2005) and to a large 
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extent determine the relations between the actors involved. In this research, institutional 
conditions are considered to structure the interactive processes in which preferences are 
articulated and decisions are made. This can be regarded as in line with sociological 
institutionalism (see Powell & DiMaggio, 1991; Giddens, 1984). The institutional 
conditions constitute the technical-rational side of institutions, the ‘hard’ systems 
perspective, as they determine the structures within a system and the capabilities of the 
actors in it (March & Olsen, 2005). Several categories of institutional conditions can be 
identified, in planning literature (see Dijkstra, 1989 cited in Voogd, 2001; Voogd, 
1995; Niekerk, 2000), but also in fields of complexity management and public 
administration (Hertogh & Westerveld, 2010). Based on these categorizations, four 
groups of institutional conditions are identified that reflect the rational, tangible aspects 
of the planning structure:  
- legal conditions;  
- financial-economic conditions;  
- technical-qualitative conditions;  
- organizational conditions.  
Legal conditions include the legal duties and responsibilities of government and market 
parties and the enforcement of these responsibilities, the relation between public 
planning acts and the private procurement law and the way legal positions of 
stakeholders and market parties relate to each other. Financial-economic conditions 
include the financial contribution to infrastructure projects, the financial triggers for 
market parties and governmental parties to participate, the way in which profits and 
deficits and risks are distributed, and the way in which projects are financially 
controlled. Technical-qualitative conditions include the operationalization of 
sustainability in infrastructure projects, the measurement of quality and effectiveness 
and the degree of innovativeness and creativity. Organizational conditions include the 
phasing and coordination of the decision-making process, the actors involved and the 
timing of their involvement in the planning process, and the project and program design 
and management.  
 
However, besides the institutional conditions that represent a hard, normative and 
rational side of systems, softer elements also play a role in planning. Such soft elements 
are at the core of soft systems theories (Stewart & Ayres, 2001; Checkland, 1981). 
Soft system elements are intangible concepts and perceptions that as such cannot be 
measured objectively in the real world (Neal, 1995), but are particularly relevant in 
complex adaptive settings (Checkland, 1981). Soft system elements can be considered 
as complementary to the hard institutional conditions. In planning, the role and 
relevance of soft elements is illustrated by governance strategies. These governance 
strategies determine how opportunities within the framework of rational institutional 
conditions are used, and influence how actors deal with and account for institutional 
conditions with regard to their own actions and their interaction with others. In current 
complex settings, it is regarded as essential to come to approaches that combine 
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governance strategies (De Bruijn & Ten Heuvelhof, 1995; Martens, 2007). Several 
classifications of these governance strategies have been developed in planning theory 
(Martens, 2007; Bemelmans-Videc et al., 1998; Lemos & Agrawal, 2006). In line with 
Robinson et al. (2000), three governance strategies are distinguished here: 
coordination, competition and cooperation. 
 
Coordination is described by Martens (2007) as the division between government and 
the governed. As such, coordination can be defined as a matter of protecting 
government’s core responsibilities by providing rules to actively steer and regulate 
others and, additionally, as a matter of self-regulating government’s behaviour (in line 
with ‘central coordination’ or ‘hierarchy’ as distinguished by Dahl & Lindblom, 1992). By 
coordination, goals and actions can be unified through a hierarchical model of 
organization, for example through regulative power or financial power. Competition is 
the second strategy of governance. It can be related to the market organization model 
(Bevir, 2011) in which selection through a market mechanism is essential. This becomes 
clear from the definition of Thompson et al. (1991, p. 6): “[competition is] a process of 
selection, turmoil and change where disequilibrium conditions prevail”. Competition 
assumes a level playing field in which actors compete to realize their own interests. 
Cooperation is the final strategy that is strongly present in communicative and 
collaborative planning theories (Healey, 1997). It assumes ideal speech situations 
(Habermas & Cronin, 1993) in which all actors are equal and rely on each other to 
reach common goals. As debating and reasoning is the basis for collaboration and 
transforming individual interests into collective interests, the strategy of cooperation is 
also called "governance through argumentation" (Martens, 2007). As such, cooperation 
relies on a network model (Powell, 1990) or partnership model (Blomqvist, 2002) of 
organization.  
 
If stages in the planning process are linked in a lifecycle approach, public and private 
experiences with lifecycle integration are shaped by the way institutional factors and 
governance strategies are combined. The significance of institutional conditions and 
governance strategies can differ per planning stage. For example, legal conditions and 
the governance strategy of competition are likely to play a more important role in the 
procurement of works, situated between the plan development and construction stages 
in Link B of Figure 1.8, than in the policymaking stages. The integration initiatives 
discussed in Section 1.3.4 are new to infrastructure planning and the effects of these 
initiatives on the planning process - output in terms of time, costs and quality - are 
unclear. Also, a full lifecycle approach including forward and backward integration of 
all planning stages has not yet been applied in Dutch infrastructure planning. However, 
experience is being gained with linking specific stages in the planning lifecycle of Dutch 
road infrastructure planning. Collecting these public and private experiences with 
initiatives for backward lifecycle integration from practice can help to assess the 
relevance and applicability of a full lifecycle integration approach. In addition, making 
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an inventory of experiences with integration initiatives from planning practice could 
provide insight in the preconditions and lessons learned, which could help to structure 
and improve the infrastructure planning process. Therefore, in this research, the focus is 
on gaining insight in the experiences of involved actors with lifecycle integration 
initiatives in Dutch road infrastructure projects.  
 
1.5 Scope of the study 
1.5.1 Problem definition 
In the lifecycle of the Dutch infrastructure planning process several challenges play a 
role, as discussed in Section 1.2. Conceptually, integration of stages in the planning 
lifecycle of infrastructure by market involvement is interesting as it may provide 
solutions to the challenges. In principle, this market involvement throughout the planning 
lifecycle could help connect and integrate planning stages and lead to more 
sustainable infrastructure development. However, it could potentially also lead to issues 
such as increased transaction costs and unclear and unstructured planning processes, 
negatively affecting the democratic legitimacy of planning processes. In current Dutch 
infrastructure planning practice, the integration initiatives do not appear to reach 
further than partial lifecycle integration and an overarching approach to lifecycle 
integration seems to be missing.  
 
The question therefore remains how to bring market involvement throughout the 
lifecycle into practice effectively and coherently. A coherent and overarching approach 
to lifecycle integration is not yet being applied in Dutch road infrastructure planning. 
Actors are currently gaining experience with specific lifecycle integration initiatives: in 
particular backward integration, such as early market involvement and early contractor 
involvement through parallelization and interweaving, is still uncommon to infrastructure 
planning. Therefore, the added value of backward lifecycle integration to Dutch 
infrastructure planning and the potential contribution of a lifecycle approach to more 
adaptive and sustainable infrastructure development are unclear. In order to facilitate 
the transformation towards a lifecycle approach, insight is required in the experiences 
of different public and private actors with lifecycle integration: experiences with the 
institutional conditions and with governance strategies that shape the infrastructure 
planning practice.  
 
1.5.2 Research objective 
By exploring public and private experiences with market involvement initiatives that 
involve lifecycle integration in the planning process of infrastructure, this study aims to: 
 

provide insight into the relevance and applicability of lifecycle integration 
throughout the Dutch infrastructure planning process in order to provide 
directions for the design of an overarching full lifecycle approach in 
infrastructure planning.  
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In doing so, this study provides lessons for improving instruments and initiatives of 
lifecycle integration in practice. Although many studies have been conducted which 
aimed at optimizing certain stages (for example on plan development of infrastructure 
planning, see Woltjer, 2000), exploring experiences with certain types of market 
involvement (for example on the competitive dialogue procurement procedure, see 
Hoezen, 2012; Lenferink & Hoezen, 2011) or certain planning aspects (for example on 
public-private partnerships, see Koppenjan, 2005), such a broad and encompassing 
lifecycle perspective is uncommon to planning research. 
 
1.5.3 Research questions 
Several challenges were explored in Sections 1.1 and 1.2 that will be investigated 
further in this research in which the focus is on lifecycle integration between stages in 
the planning process. Special attention will be given to the experiences of public and 
private actors involved in market involvement initiatives that aim to integrate the 
lifecycle of the Dutch road infrastructure planning process (see Section 1.6 for the 
research approach). After having introduced and discussed a theoretical framework for 
institutional conditions and governance strategies in Section 1.4, five research questions 
are formulated to meet the objective. These consist of four empirical questions on 
lifecycle integration between different stages in the planning process and one design 
question on possible combinations of lifecycle integrations initiatives for settings that 
differ in project complexity.  
 
The four empirical questions address possible links between two stages in the planning 
process (see the links in Figure 1.8). However, the link between plan development and 
construction is given specific attention by formulating two research questions (Questions 
2 and 3). This is done because the essence of planning lies between these two stages: 
successfully bringing plans into practice. However, in practice, plan development and 
construction are often divided by an implementation gap when project plans are 
implemented (as described in Section 1.2.1 and displayed in Figure 1.1). As the 
significance of institutional conditions and governance strategies can differ per stage 
(see Section 1.4), in the investigation of each empirical research question, certain 
conditions and strategies receive more attention than others.  
 
The first question considers the link between policymaking and plan development:  
 
(1) What is the potential of market involvement in early strategic plan- and 

policymaking and how can this potential be unlocked in order to strengthen the 
connection between strategic policymaking and plan development?  
 

This question aims to explore the potential of market involvement in the early, 
preparatory stages of infrastructure planning. In order to do so, several instruments for 
early market involvement are examined for potential application in the Netherlands. 
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These are instruments instigated by government, i.e. market reconnaissance, market 
consultations and early design contests, or are private initiatives for involvement in 
infrastructure planning, i.e. unsolicited proposals. These instruments reflect differences in 
the role of the involved market parties and in the way the stages of policymaking and 
plan development are linked. Through interviews with public and private parties 
involved and document analysis, lessons learned in the application of the instruments in 
four Dutch cases have been collected. By investigating these lessons, the potential of 
market involvement in early strategic plan- and policymaking is assessed and incentives 
and opportunities for unlocking this potential are identified.  
 
The second and third research questions aim to investigate the relation between the 
stages of plan development and construction. Two procedures play a strong role in the 
connection between plan development and construction: the public planning procedures 
and the procurement procedures. These procedures differ in nature as they stem from, 
respectively, public law and private law. The second question specifically focuses on the 
relation between these two procedures and the role market involvement could play in 
connecting the two procedures in practice:  
 
(2) What are the lessons learned from applying early contractor involvement in road 

infrastructure planning and what are the added values and risks involved in 
connecting public planning and procurement through early contractor involvement?  

 
This question focuses on the impact of early contractor involvement on the planning 
process of road infrastructure. Two models of early contractor involvement are 
distinguished: paralleled public planning and procurement procedures (‘parallelization’) 
and interwoven public planning and private procurement procedures (‘interweaving’). 
Document analysis and interviews with the employees at public project organizations 
are applied to assess the application of these models in Dutch infrastructure planning 
practice. The goals and expectations of early contractor involvement, which include 
realizing time gains by speeding up project plan development and implementation, 
increasing project control over risks in the planning process (in terms of time, budget 
and quality), and improving project quality (e.g. by stimulating innovation), are 
confronted with the experiences and lessons learned in Dutch infrastructure projects. This 
enables the assessment of the added values and risks of connecting planning and 
procurement procedures through early contractor involvement.  
 
In the third question, the relation between plan development and construction is 
investigated from the perspective of interaction between public and private actors in 
the competitive dialogue procurement procedure: 
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(3) What are the public and private experiences with the competitive dialogue 
procurement procedure and how is public-private interaction in this procedure 
influenced by external factors?  
 

This question focuses on the public-private interaction in the competitive dialogue 
procurement procedure. This procedure explicitly aims to facilitate interaction in the 
procurement of complex projects. Semi-structured interviews were carried out, 
exploring the experiences of public authorities and private contractors with the 
procedure in particular and with the public-private interaction in general. Special 
attention is given to the role of the governance strategies (Robinson et al., 2000) of 
coordination, competition and cooperation in the public-private interaction in the 
competitive dialogue procurement procedure. This includes investigating how the mix of 
these three governance strategies is influenced by various organizational issues and 
financial, technical and legal complexity factors.  
 
The fourth question primarily considers the relation between the stages of construction, 
maintenance and operation. The focus in this question is on experiences with integrated 
Design-Build-Finance-Maintain contracts (DBFM) spanning these stages. However, as 
explained in Section 1.3.4, DBFM contracts also link the implementation stages to the 
project development stage. Therefore this link will also be taken into account:  
 
(4) What are the experiences and issues relating to integrating stages in DBFM contracts 

and how can these help to come to more sustainable infrastructure development?  
 

As the question indicates, the experiences and issues relating to integrating construction 
and maintenance and operation stages by integrated DBFM contracts are investigated. 
These contracts link different stages and distribute responsibilities from government to 
market parties, and are therefore an example of both lifecycle integration and 
increased market involvement. This study investigates whether linking stages can lead to 
more sustainable road infrastructure development and apply a process-based 
framework that includes actor, scope and time dimensions to see how these dimensions 
are integrated towards more inclusive, sustainable infrastructure projects. Sustainability 
is discussed more explicitly in this question compared to the previous questions. In 
preceding policymaking and plan development stages, sustainability is a matter of 
creating opportunities, whereas in the implementation stages, sustainability is brought 
into practice. Assessing the experiences with integrated DBFM contracts may provide 
insight in the translation of sustainability into practice. Based on the experiences of 
public and private parties involved in DBFM contracts, three avenues for strengthening 
sustainability in integrated contracts are identified. 
 
Besides the practical experiences with separate lifecycle links between stages in the 
planning process, as discussed above in the four empirical research questions, designing 
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a more encompassing approach plays an important role in this research. After all, the 
combination of governance strategies and institutional conditions will determine the 
added value of lifecycle integration. Therefore, a fifth design question is formulated: 
 
(5) How do lifecycle integration initiatives relate to each other and can the combination 

of such initiatives lead to added value for dealing with project complexity?  
 

This question is formulated to regard the full lifecycle of infrastructure planning and 
assess whether the lifecycle integration initiatives, as investigated in the first four 
research questions, could be combined into a full lifecycle approach. As a first step 
towards assessing the relevance of a full lifecycle approach, public and private 
experiences with separate combinations of these initiatives are analyzed in order to 
see whether combining lifecycle integration initiatives can lead to added value. 
Because this added value depends on the nature of a project, a distinction is made in 
the combination of lifecycle integration initiatives for projects that differ in their degree 
of internal and external complexity (see Section 1.4). The added value for complicated 
projects and projects referred to as complexicated is investigated.12 This provides 
insight into both the relevance and the added value of combining lifecycle integration 
initiatives in different settings.  
  
1.6 Research approach 
The study is aimed at investigating the planning of road infrastructure in general and 
the lifecycle of road infrastructure projects in particular. Projects are the most common 
organizational form in the planning of road infrastructure. Other forms, such as policies 
and programs, also have a lifecycle that includes exploration, development and 
implementation. Projects, however, are stronger and more directly connected to 
technical implementation activities, such as construction and maintenance of roads. As a 
consequence, projects include a more diverse set of actors, and especially involve 
private business organizations, whereas policies and programs tend to be limited to 
inclusion of public governmental actors only.  
 
The objects of study are mainly road infrastructure projects at the Dutch national level 
(see Appendix F). Such projects usually have a more complex character than local level 
projects. As a result of the numerous actors and stakeholders involved, there is a 
greater need to deal with dynamics and come to learning processes aimed at mutual 
understanding (Woltjer, 2000) than in the smaller regional and local projects. Because 

                                              
 
12 Based on the degree of internal and external complexity four categories of projects can be distinguished. 
Simple projects include a low internal and a low external complexity; Context-complex projects include a low 
degree of internal and a high degree of external complexity; Complicated projects include a high degree of 
internal and a low degree of external complexity; Complexicated project include both a high degree of internal 
and a high degree of external complexity. See Chapter 6 for a more elaborated discussion on internal and 
external project complexity.  
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of their complexity, national level projects are more in need of new planning 
approaches. These could include the adoption of a lifecycle perspective in public-
private arrangements with a changed role for market parties. 
 
Only a limited number of integration initiatives are currently applied in infrastructure 
projects at the national level. However, the number of initiatives has grown during the 
course of this research (see Table 1.1). Besides the qualitative nature of the research 
questions, the limited number of initiatives which also have a different character and 
different stage of the lifecycle, make this kind of study approach relevant as well. This 
relates to the recognized potential added value of an inventory of the applied 
lifecycle integration initiatives in practice and the relations between these initiatives in 
the infrastructure planning lifecycle (see Section 1.4). Through a qualitative study, a 
deeper understanding of the advantages and disadvantages, the problems that occur 
and the issues that play a role could be gained. In order to achieve this understanding, 
the public and private experiences with lifecycle integration are specifically explored, 
because connecting stages through lifecycle integration requires interaction between 
the actors involved. A qualitative study can provide insight in how this interaction takes 
place, what information is exchanged and which choices are made, and how this affects 
other stages of the planning lifecycle.  
 
Table 1.1: Amount of completed lifecycle integration initiatives in road infrastructure planning. 

Link Initiatives 2006 2012 
A Market consultations < 5 10 - 15 

Early design contests < 5 5 - 10 
Market reconnaissances 0 3 
Unsolicited proposals 0 < 5 

B Interweaving and parallelization projects 0 15 - 20 
Competitive dialogues < 5 15 - 20 

C DBFM contracts 0 5 - 10 

Sources: Kraak, 2010; Ministry of Finances, 2010; Ministry of Infrastructure and the Environment, 
2012b; Nagelkerke et al., 2009; WB consulting, 2009. 

 
A qualitative study into the experiences in case studies is performed, using in-depth 
interviews, document analysis and focus group discussions. Case study research is 
applied to comprehend complex social situations, by allowing “investigators to retain 
holistic and meaningful characteristics of real life events – such as […] organizational and 
managerial processes” (Yin, 2003, p. 2). The cases were selected by theoretical 
sampling (Glaser & Strauss, 1967) in which cases with a high potential for rich 
information are sought for (Miles & Huberman, 1994). This is done in order to further 
develop theories (Eisenhardt, 1989): the theoretical concept of lifecycle integration.  
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In the cases, public and private experiences are primarily brought forward by 
conducting approximately seventy in-depth interviews (see Appendix A). In-depth 
interviews were chosen because, in order to come to cooperation in lifecycle 
integration, the in-depth experiences of the involved actors are relevant. As explained 
above, experience with lifecycle integration is limited, but growing. Therefore, 
interviews were conducted with experts on certain lifecycle integration initiatives and 
with other actors directly involved in implementing the initiatives. Interviewees come 
from different fields (legal, financial, technical, planning, etcetera), different 
organizations from the public (government, Rijkswaterstaat, Ministries, etcetera) and 
private sector (construction companies, engineering consultants, etcetera), and different 
stages (policy, plan development, construction, maintenance, operation) (see Appendix 
A). To gain insight in their lessons learned and experiences in what can be 
characterized as a developing practice (see Table 1.1), semi-structured in-depth 
interviews were conducted (see Appendix B for the interview guidelines). The semi-
structured nature of these interviews helps to structure the interview and the analysis of 
the findings, but also leaves room for bringing up other issues and insights (Liamputtong 
& Ezzy, 2005).  
 
The findings of the conducted interviews are supplemented by document analysis, as a 
sort of ‘casing’ of the interviews (Ragin, 1992; Ragin & Amoroso, 2010), which provides 
the necessary background for interpreting the interview findings (George & Bennett, 
2005). This review of secondary literature mainly consists of studying project 
evaluations, internal Ministry and Rijkswaterstaat studies and other relevant 
publications that could be categorized as ‘grey literature’. These documents have a 
financial, legal, planning, and / or technical nature. The grey literature can help to 
situate the experiences, obtained through the interviews, within the Dutch context and 
the specific context of national road infrastructure projects for which Rijkswaterstaat is 
responsible.  
 
Findings from case studies (from the interviews and the literature study) have been 
validated in focus group discussions (see Hennink et al., 2011) in order to deal 
effectively with possible bias in the case studies, for example leaping to conclusions 
based on limited data, being overly influenced by vivid settings, or by more elite 
respondents (Eisenhardt, 1989). These focus groups consisted of both public and private 
experts (see Appendix C). The interaction in the focus groups is essential for gaining 
insight in opportunities for combining lifecycle integration initiatives into a lifecycle 
approach. Because lifecycle integration is a developing practice, experts too have 
limited experience with lifecycle integration. By explicitly discussing the application of 
lifecycle integration in settings with different types and degrees of project complexity, 
the interaction helps the participating public and private experts to formulate their own 
opinions, which can subsequently be used to provide first directions for combining 
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lifecycle integration initiatives into a lifecycle approach (see Chapter 6 and see 
Appendix D for the focus group discussion guideline). 
 
As explained before, a lifecycle approach encompasses the institutional conditions and 
governance strategies (see Section 1.4). The design of a lifecycle approach should 
combine these hard and soft system elements in a way that makes the best use of the 
potential of lifecycle integration. This means that incentives and opportunities for early 
market involvement (research question 1) are related to added values and risks in 
early contractor involvement (research question 2), strategies and factors in public-
private interaction in the competitive dialogue (research question 3), and experiences, 
issues and avenues in integrated contracts (research question 4). In addition, the 
opportunities for combining lifecycle integration initiatives are assessed for different 
project complexities (research question 5). By combining these findings in the final 
conclusions and recommendations chapter, a lifecycle approach is provided that can 
help to address complexity and the help to deal with the challenges in planning. 
 
1.7 Outline of study 
The outline of the book is displayed in Figure 1.9. As becomes clear from the figure, 
Chapter 2 to 5 each discuss the link between two of the stages in the planning lifecycle. 
Chapter 6 elaborates on possible combinations of lifecycle integration initiatives and 
Chapter 7 provides the conclusions and recommendations. 
 

 
Figure 1.9: Outline of study.  
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The next chapter, Chapter 2, deals with the first research question and discusses the 
lifecycle integration of the stages of policymaking and plan development (Link A in 
Figure 1.9). For this purpose, several instruments for early market involvement are 
examined for their application in Dutch infrastructure planning practice: market 
reconnaissance, early design contests, market consultations and unsolicited proposals. 
Chapter 3 focuses on Link B in Figure 1.9, between plan development and construction. 
In the chapter, the experiences and lessons learned with early contractor involvement 
are described for two models: interweaving and parallelization of planning and 
procurement procedures. Chapter 4 also examines the link between plan development 
and construction (see Link B in Figure 1.9), but focuses specifically on the public-private 
interaction in the competitive dialogue procurement procedure. The influence of 
external complexity and organizational factors on the balance of governance 
strategies is investigated for four Dutch road infrastructure projects. In Chapter 5 the 
link between construction and the subsequent stages of maintenance and operation is 
analyzed (see Link C in Figure 1.9). The links in Dutch Design-Build-Finance-Maintain 
contracts are analyzed for their potential to stimulate more sustainable infrastructure 
planning. In addition, three avenues for further stimulating the sustainability of 
infrastructure planning are identified. 
 
In Chapter 6 special attention is paid to the combination of lifecycle integration 
initiatives, as specified in the fifth research question. By applying focus group 
discussions, the potential of combining lifecycle integration initiatives is assessed for 
highly complex settings. Chapter 7 provides the conclusions of this research by bringing 
together the findings from the preceding chapters. This includes a discussion of the 
institutional conditions and governance strategies and a reflection on the development 
of such a lifecycle approach. In addition, this last chapter provides recommendations 
for planning research and planning practice.  
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