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but the image of it stubbornly persists.”

Donald A. Schön, 
Beyond the Stable State 

(1971)

“Learning never exhausts the mind.”

Leonardo da Vinci 
(1452-1519)





7

Table of contents

  List of tables and figures 11

  Planning for ageing waterways 13
 1.1. Inland waterways: fixity and fluidity 15
 1.2. Navigating ageing waterways: an institutional perspective 18
 1.3. Understanding waterway renewal as an institutional challenge 23
 1.4. A qualitative research strategy 27
 1.5. Study outline 37

  The issue of ageing infrastructures: moving towards 41 
  a new alignment
 2.1. A new challenge: renewing infrastructure networks 43
 2.2. Towards renewing infrastructure networks:  45
  theoretical explanations
 2.3. Methodology 47
 2.4. Tracing back the alignment in the Dutch national  49
  inland waterway system
 2.5. Conclusions 58

Table of contents

2.

1.



8 Table of contents

  Planning for waterway renewal: balancing between 61
  institutional reproduction and institutional change
 3.1. Introduction 63
 3.2. Theoretical framework 64
 3.3. Methodology 70
 3.4. Actors’ views on institutional change for renewal  72
  in the Dutch national inland waterways
 3.5. Conclusions and discussion 83

  Co-creating value through renewing waterway 87
  networks: a transaction-cost perspective
 4.1. Introduction 89
 4.2. A transaction-cost perspective on renewing waterway infrastructure 91
 4.3. Methodology 95
 4.4. Results: identifying transaction costs for renewing waterways 98
 4.5. Conclusions 111

  Beyond maintenance: emerging discourses on 115
  waterway renewal in the Netherlands
 5.1. Introduction 117
 5.2. Discourse analysis in infrastructure planning 119
 5.3. Methodology 121
 5.4. Results 125
 5.5. Conclusions: new discourses, new power relations? 137

  Anticipating water infrastructure renewal: a framing 141
  perspective on organisational learning in public agencies
 6.1. Introduction 143
 6.2. Environmental alignment: a process of organisational learning 145
 6.3. Method 148
 6.4. The repositioning of Rijkswaterstaat: moving from  152
  a managerial frame toward a partner frame
 6.5. Discussion: water authorities dealing with change 161
 6.6. Conclusions 162

3.

4.

5.

6.



9

  Conclusions & recommendations: achieving a new  165
  alignment in the Dutch national waterways
 7.1. Navigating mature infrastructure networks 167
 7.2. Planning for waterway renewal: institutional sedimentation 169
 7.3. Implications: bridges and barriers for redesigning institutions  177
  for waterway renewal
 7.4. Reflection: contributions and limitations of the research 185
 7.5. Recommendations for future research 190
 7.6. Recommendations for Dutch national waterway renewal practice 192

  References 197

  Appendices 223
  Appendix A: list of interviewees 224
  Appendix B: list of policy documents 226
  Appendix C: observations 229
  Appendix D: focus groups 230
  Appendix E: code trees for analysis 232

  Summary 235

  Nederlandse samenvatting 245

  About the author 257

  Dankwoord 259

Table of contents

7.



10



11List of tables and figures

List of tables and figures

Tables

Table 2.1. Three scales relevant to the alignment of technical and social parts 
 of a system.
Table 2.2. The alignment between the physical and social system of the 
 Dutch inland waterways in the four phases.
Table 3.1. A framework to research institutions from two lenses
Table 3.2. The two institutional strands offer different explanations for 
 institutional reproduction and change.
Table 3.3. Institutional reproduction and change in the Dutch inland 
 waterway network.
Table 4.1. The three dimensions of a transaction.
Table 4.2. Three approaches to renewal.
Table 4.3. Stances of the three key actors on renewal.
Table 5.1. Central elements in discourses.
Table 7.1. (Dis)alignment to a phase of waterway renewal in the Dutch 
 waterway system.

Figures

Figure 1.1. The waterway system as an interrelated system consisting of both 
 physical and socio-institutional elements.
Figure 1.2. Institutional learning on two organisational levels in the socio-
 institutional system.
Figure 1.3. The relationships between the conceptual model and the research 
 questions of this study.
Figure 1.4. The two institutional lenses and their shared foundation.
Figure 1.5. The Dutch national inland waterway network, including the 
 navigation locks and weirs that will have to be replaced before 2050.
Figure 1.6. The Dutch national inland waterway network, including the 
 bridges that will have to be replaced before 2050.
Figure 1.7. Outline of the thesis in three parts.
Figure 1.8. Part 2 of the thesis specified.
Figure 2.1. The added amount of navigation locks built in the period 
 1890-2008.
Figure 2.2. Different responses to a phase of renewal.



12 List of tables and figures

Figure 3.1. Path dependencies.
Figure 3.2. Renewal as perceived by the Ministry of Infrastructure and 
 Water Management.
Figure 3.3. Institutional layering in the Dutch inland waterway system for 
 waterway renewal.
Figure 4.1. Three approaches to renewal: (1) 1-to-1 renewal (internal 
 transaction); (2) minor renewal (transactions with local 
 stakeholders); and (3) major renewal (transactions with regional 
 stakeholders).
Figure 4.2. Inter-organisational structures of (1) 1-to-1 renewal (hierarchical 
 relationships); (2) minor renewal (hierarchical relationships); 
 and (3) major renewal (contractual relationships).
Figure 5.1. An example of the coding process: the family code “problem 
 definition”, its sub-codes and relationships.
Figure 5.2. The positioning of renewal and renovation in Dutch infrastructure 
 planning.
Figure 5.3. Three discourses on waterway renewal in the Netherlands.
Figure 5.4. Three competing discourses in the Dutch inland waterway 
 network.
Figure 6.1. Learning presented as two feedback loops.
Figure 6.2. The Dutch national inland waterway network and the location of 
 the six projects.
Figure 6.3. The managerial frame.
Figure 6.4. The partner frame.
Figure 7.1. The conceptual model of this study.
Figure 7.2. Institutional change as a process of institutional layering: rather 
 than institutions succeeding each other (left), new layers of 
 institutions complement existing ones.
Figure 7.3. Three strands (‘triple helix’) resulting in path dependencies.
Figure 7.4. Two learning systems.
Figure 7.5. Waterway renewal as a multi-level affair and the barrier of 
 institutional fragmentation.
Figure 7.6. Connecting waterway renewal investments to wider developments.



13

Chapter 1

Planning for ageing waterways 



14 Chapter 1     Planning for ageing waterways



15Planning for ageing waterways     Chapter 1

1.1. Inland waterways: fixity and fluidity

It is “the biggest challenge ever in the Netherlands,” says Cora van Nieuwenhuizen, 
the Minister for Infrastructure and Water Management (Trouw, 2018; 
Verkeersnet, 2018). Ageing and deteriorating waterworks in the Netherlands, 
such as bridges, navigation locks and weirs, will demand vast investments in the 
upcoming years in order to sustain their functionality. To illustrate, in 2012, 
the fallen gate at the Eefde navigation lock (originally constructed in 1933) 
completely closed off the Twente Canals from the Dutch waterway network. In 
addition to the direct repair costs of €5 million for the infrastructure operator 
Rijkswaterstaat, the blocking of traffic of 823.5 hours resulted in several millions 
in a suffered damage for cargo ships and companies along the Twente Canals 
(Algemene Rekenkamer, 2015). More recently, small cracks in the Merwede 
Bridge (1961) caused the immediate closing of the bridge for heavy traffic in 
2016. Also shipping underneath the bridge was not permitted. Two months 
later, the Merwede Bridge was up and running again, thanks to significant 
reinforcements. The bridge will be completely replaced in 2018.

Other Western countries face similar issues. In the United States, the American 
Society of Civil Engineers regularly issues warnings about the poor condition 
of American infrastructures (ASCE, 2016). With regard to the condition of 
bridges, Ray LaHood, former United States Secretary of Transportation, 
infamously stated: “I don’t want to say they’re unsafe. But they’re dangerous” 
(Kroft, 2014). Moreover, the original designs from the 1920s are sometimes still 
in place, so certain American navigation locks, for example, are still operated 
manually. As The New York Times reports, waiting times have risen to 48 hours 
at locks in the Ohio River: “it can take five days to travel just 100 miles on this 
stretch” (Kelley, 2016). The renewal of these ageing waterworks provides an 
opportunity to upgrade them to current and future demands.

In Germany, the declining condition of the Rhine Bridge (constructed in 1965) 
near Leverkusen is a similar target of derision and annoyance. Since 2013, a 
speed limit has been in force and heavy trucks have been banned from using the 
bridge, because of the poor condition (RP, 2016). Business magazine Wirtschafts 
Woche concluded that “we drive on a pile of scrap” (Fischer, 2017). Likewise, 
newspaper Die Welt warned that ageing infrastructures are a “timebomb” for 
the German economy (Doll et al., 2013). In the Netherlands, experts have 
been issuing similar warnings (Verlaan, 2017). In these instances, infrastructure 



16 Chapter 1     Planning for ageing waterways

use has expanded dramatically, rendering the original designs inadequate. 
Discussions have started on the future of these infrastructure networks, which 
involves infrastructure operators, policymakers and planners.

In other cases, the original designs are becoming outdated, as infrastructure use 
has become completely different than expected. To illustrate, cruise ships are 
replacing cargo ships in the Rhine-Main-Danube Canal in Bayern, Germany. 
The canal links the Rhine and Danube Rivers, and was originally built in 
the 1960s in order to create an encompassing European waterway corridor 
connecting the North Sea to the Black Sea. Wickel (2014) notices that freight 
transportation has decreased significantly, but recreation flourishes. Although 
the canal is still used for smaller cargo, bigger ships currently make use of other 
routes because of low bridge heights. Some argue that the canal has therefore 
become a fiasco. Others admire the current situation, because the canal zone 
has become a much loved recreation destination for cycling and hiking, as well 
as for holiday cruises.

Climate change also affects original infrastructure designs. For instance, in 
France, the Seine River was one of the many rivers that were closed off for 
navigation due to floods in early 2018. The director-general of the operating 
agency Voies Navigables de France was at a loss, as he noted that in the 
previous summer, water levels had been extremely low because of drought 
(AFP, 2018). In the future, waterways will face more of these extreme climate 
events, which operators will have to take into account when planning and 
designing infrastructures. These events also influence neighbouring land use 
and landowners. Together, operators, policymakers and landowners will have 
to come up with strategies to address climate-related risks and vulnerabilities 
in the waterways, for example in prioritising functionalities. Current waterway 
practice, though, hints at the fact that adequate coordination is lacking.

These examples demonstrate the current reality of mature waterway 
infrastructure networks in modern societies. Ageing waterworks, dated 
functionalities, and new user demands all impact one of the oldest but still 
heavily used transportation modes. Waterways are vital elements in the 
landscape that serve multiple purposes, related to transportation, water safety, 
recreation, housing, ecology, and energy generation (Hijdra, 2017). Most 
waterway networks in Europe and the United States date back to the 19th 
and early 20th Century (Geels, 2002; Hesse & Rodrigue, 2004). Many of 
the corridors constructed back then are still clearly visible in both urban and 
rural landscapes. Moreover, they are often still in use. To illustrate, waterways 
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can be either up- or downgraded leaving the existing functionality untouched 
(a focus on quantity), or they can be transformed by incorporating new 
functionalities (a focus on quality). In sum, waterways can be understood 
as fixed entities that seem to have always been there in the landscape, but 
simultaneously as fluid constructs requiring significant efforts to make them 
function (Star, 1999; Graham, 2010).

We are only faced with the facts when waterways fail: the background then 
becomes foregrounded (Graham & Thrift, 2007: 2). Failing waterways can 
have significant cascading effects in space and time (Graham, 2010; Bollinger 
et al., 2014), which subsequently might challenge a country’s attractiveness 
(G20, 2014; IMF, 2014). Given their long-standing history, it is perhaps not 
surprising that multiple assets in the waterways are currently ageing and in need 
of an update (Hijdra et al., 2015; Van der Vlist et al., 2015). This development 
can be witnessed in waterway systems across the Western world, including 
countries such as France, Germany, the Netherlands, the United Kingdom, and 
the United States (OECD, 2014a). It can also be seen in other transportation 
modalities, such as railways, and utility networks, such as energy and sewage 
systems (Verbong & Van Vleuten, 2004; De Bruijne, 2006; Geels, 2007; 
Bolton & Foxon, 2015; Furlong et al., 2016). Nevertheless, because of the fact 
that they largely function in the background – leading to a “blackboxing” of 
infrastructure (Kaika & Swyngedouw, 2000) – only few experts are aware of 
the fact that many infrastructure networks are currently on the eve of a major 
renewal challenge.

Ageing waterway assets challenge infrastructure planners and managers 
in their core task of ensuring a reliable network. It marks a new phase for 
waterway planning and management: instead of developing infrastructure 
networks, the focus is shifting to redeveloping networks (Frantzeskaki 
& Loorbach, 2010; Kanter, 2015). Although much research has been 
conducted on how infrastructure networks function in the earlier phases 
of establishment and expansion, less research exists on overcoming a state 
of maturity and anticipating a new phase of infrastructure renewal (Geels, 
2007). Renewal seems to require anticipating and responding to not only 
ageing components, but also shifting conditions such as changing societal 
demands, limited public funding, and climate-related water stresses (Hijdra, 
2017). Therefore, some researchers are pointing toward more comprehensive 
and integrated planning approaches in which existing networks are taken 
as the point of departure (Roovers & Van Buuren, 2016). Others stress 
the opportunity that renewal brings for adjusting infrastructure networks 
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to current and future demands, instead of simply replacing infrastructure 
assets on a one-by-one basis (Frantzeskaki & Loorbach, 2010). From this 
perspective, renewing infrastructure is seen as a window of opportunity for 
reconsidering and transforming networks (Bolton & Foxon, 2015). Overall, 
ageing infrastructures are becoming a change imperative that infrastructure 
planners have to anticipate and address.

But how do they do that?

1.2. Navigating ageing waterways: an institutional 
 perspective

Addressing mature infrastructure networks is a transformative act, which positions 
it in the heart of planning (Friedmann, 1987; Healey, 2007; Steele, 2011).  
According to Friedmann (1987), planning is a purposeful, normative effort 
that embodies certain values, concerned with transforming places into desired 
states. In addition, because of its focus on transformation, future-related 
change and uncertainties play an inevitable role in planning, amid which 
planners have to navigate (Christensen, 1985; Arts, 1998; De Roo, 2010; 

Waterway system

Socio-institutional system

alignment

Physical infrastructure system

Figure 1.1. The waterway system as an interrelated system consisting of both physical and socio-

 institutional elements (cf. Brown & Farrely, 2009; Graham, 2010; Markard, 2010; 

 Bolton & Foxon, 2015).
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Zandvoort et al., 2017). Planners often do not do that just by themselves, 
but in a collaborative fashion that incorporates the values of a broad range 
of public and private parties. As one action might influence another, 
coordination is required to acknowledge the interdependencies (Alexander, 
1995). Altogether, planning is defined in this study as a normative, forward-
looking and coordinated effort that aims at socio-spatial transformation.

In their efforts for transforming waterways, planners have to take into account 
the mutual relationship between the physical environment and the socio-
institutional system (figure 1.1). For a well-functioning waterway system, 
a degree of alignment is required between the technical and institutional 
coordination of a system (Finger et al., 2005). Insights from socio-technical 
systems theory have shown how the interaction between technical and 
socio-institutional elements leads to a co-evolving system (Geels, 2007; 
Markard, 2010; Kaijser, 2014). The concept of path dependency explains 
that, in general, the more a system advances, the more rigid it is likely to 
become (Unruh, 2000; Pierson, 2000). This holds true not only for the 
physical infrastructure, but also for the institutional context (Pahl-Wostl et 
al., 2007; Brown & Farrelly, 2009; Kiparsky et al., 2013). Banister et al. 
(2011) therefore conclude that, in the Western world, mature infrastructure 
networks can be found with vested interests and large sunk costs that together 
lead to infrastructural and institutional rigidity.

Planning is located in the socio-institutional system (upper box in figure 1.1), 
but is closely intertwined with the physical infrastructure system (lower box). 
The socio-institutional system includes (the interaction between) the different 
organisations involved in the planning and management for waterways. Their 
social exchanges are mediated through institutions (Mandelbaum, 1985; 
Verma, 2007). The crucial role of institutions in understanding planning 
processes has made much planning research an institutional investigation 
(Kim, 2011). Institutions are general rules of conduct (Salet, 2002) that 
condition actors in the planning and management of infrastructure networks. 
Examples of institutions range from formal legislative frameworks to informal, 
latent societal values. Institutions bring predictability and stability in social 
action and are therefore “inherently conservative” (Gupta et al., 2010: 460). 
As Verma (2007) argues, the institutional setting is not just a given, exogenous 
factor. Rather, actors can actively create and re-create institutions (Giddens, 
1984; Kim, 2011). As a consequence, planners are concerned with effectuating 
institutional change in order to enable transformative spatial interventions. 
Hence, a major stream of planning research has explored planning as a matter 
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of institutional design, i.e. the deliberate design of institutions for enabling 
spatial interventions (e.g., Bolan, 1991; Innes, 1995; Alexander, 1995; Klijn & 
Koppenjan, 2006; Sorensen, 2010). This study is particularly interested in how 
a change in the physical infrastructure (i.e. ageing assets) triggers institutional 
change (Δ in figure 1.1).

Institutional change can be regarded the outcome of institutional learning 
(Steele, 2011; see also Friedmann, 1987; Healey, 2007; Pahl-Wostl et al., 2007). 
Actors mutually scan and interpret the world surrounding them (Daft & Weick, 
1984; Weick, 1995). They will formulate shared interpretations and according 
actions, which they believe are suited for the situation at hand. Thus, actors 
aim to “align” themselves to their environment (figure 1.1; Berkhout et al., 
2006). This includes the question if existing institutions help in understanding 
and anticipating new situations. The answer to this question can be seen in 
organisational and institutional adaptations, such as the (re-)design of policies 
and legislative frameworks, and the appearance of new societal values. Such 
institutional change can be both incremental and transformational (March, 
1991; Staber & Sydow, 2002; Pahl-Wostl, 2009), and both intentional and 
unintentional (Kingston & Cabbalero, 2009; Olsen, 2009). Ultimately, 
institutional change will have its effect on the physical living environment 
seen in alterations in the physical waterway system, leading to some degree of 
alignment (figure 1.1).

Literature suggests that anticipating a change imperative, such as ageing 
waterworks (Δ in figure 1.1), requires an institutional learning process in 
which both existing practices are continued and new practices are established 
(March, 1991; Staber & Sydow, 2002; Kiparsky et al., 2013). In the words 
of Mahoney (2000), institutional learning for the planning of ageing 
waterworks demands, on the one hand, institutional reproduction and, on 
the other hand, institutional change. At these critical moments in time, the 
agency of actors plays a crucial role in challenging existing institutions and 
establishing new ones that may in time become institutionalised (Sorensen, 
2010: 281). Planning research, then, becomes occupied with understanding 
and evaluating (changes in) institutions. According to Healey (2007), these 
institutions are enacted and re-enacted by actors in their actions and social 
exchanges. Planning research therefore has to look for what Salet (2018) 
refers to as institutions in action.

Despite their importance, institutions often remain a somewhat indistinct 
concept that is hard to comprehend. As part of the “new institutionalism”, 
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multiple conceptualisations and operationalisations of institutions have been 
put forward (for overviews, see DiMaggio & Powell, 1991; Hall & Taylor, 
1996; Kingston & Cabbalero, 2009). Also planning research has adopted 
different conceptualisations and methodologies to investigate institutions 
(e.g., Mandelbaum, 1985; Alexander, 1992; Healey, 1997; Verma, 2007; 
Kim, 2011; Sorensen, 2015; Salet, 2018). According to DiMaggio (1998), the 
different conceptualisations are often organised by academic discipline, yet 
they share much overlap. As a consequence, “it is more useful to categorize the 
work on the basis of theoretical orientation” (DiMaggio, 1998: 620). Based 
on DiMaggio (1998), González & Healey (2005), Buitelaar et al. (2007) and 
Inderberg (2011), two analytical lenses for researching institutions in action 
can be distinguished (figure 1.2):

(1) A lens located in new institutional economics (NIE) 
 that centres on transactions between actors; and

(2) A lens located in socio-constructionist institutionalism (SCN) 
 that focuses on interactions between actors.

Whereas the strand of NIE argues that actors are driven by a logic of 
instrumentality in establishing transactions, in which actors are conditioned by 
bounded rationality and opportunism (Williamson, 1975), the strand of SCN 
assumes that actors obey a logic of appropriateness in their interactions (March 
& Olsen, 1989). Both lenses use the concept of path dependencies, which 
is helpful for observing institutional reproduction and institutional change 
(Mahoney, 2000; Sorensen, 2015). To illustrate, institutional reproduction 
can be seen in actors that satisfice their interests instead of strive for utility 
maximisation (NIE) and in compliance to the norm (SCN); institutional 
change can be seen in more opportune strategies as perceived by actors to 
increase their utility (NIE) and in alterations of actors’ belief systems (SCN).

Both lenses each offer their own distinct view on researching institutions in 
action (figure 1.2). However, the parallel development of the new institutional 
economics and sociological institutionalism toward internal theoretical 
consistency leads to theories that become detached from “the multifaceted 
reality it seeks to portray” (Poole & Van de Ven, 1989: 563). In extremis, the 
new institutional economics simplifies institutional change by actors settling 
upon new transactions and, subsequently, new institutional arrangements, 
since they are no longer instrumental to them. The socio-constructionist 
institutionalism portrays actors and their interactions embedded in systems 
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of meaning, which can be challenged by the same actors. In practice, though, 
institutional change will be driven by logics of both instrumentality and 
appropriateness, for which one single theoretical perspective will limitedly 
account. Consequently, there is a need for more integrative institutional 
research approaches that support the understanding of institutional change 
(Hall & Taylor, 1996; DiMaggio, 1998; Torfing, 2001). Applying two 
institutional theoretical lenses will result in an analytical framework that is 
less bound than regular theoretical angles, thus providing deeper insights.

For planning research, institutions in action are particularly interesting on 
two levels: the intra-organisational and the inter-organisational level (figure 

Waterway system

Socio-institutional system

Institutional 
learning

alignment

Physical infrastructure system

Inter-organisational

Intra-organisational

NIE SCN

 

Figure 1.2.  Institutional learning on two organisational levels in the socio-institutional system.
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1.2; Brown & Farrelly, 2009). First, the intra-organisational level considers 
individual planning organisations (public and private) and their capacity 
to make sense of their environment. Second, the inter-organisational level 
involves the inter-organisational networks at the meso-level where planning 
typically takes place (Alexander, 1995, 2005). After all, interdependencies in 
terms of space, time and responsibilities result in planning organisations that 
collectively have to interpret their environment and formulate subsequent 
actions, reflected in the planning process that accompanies the production of 
spatial interventions.

In summary, anticipating and addressing waterway renewal requires a 
balancing act between institutional reproduction and institutional change. 
This balancing act becomes visible in two organisational levels, which can be 
understood from the two analytical institutional lenses (NIE and SCN; figure 
1.2). However, due to the ongoing reconfirmation of existing institutions 
(Pahl-Wostl et al., 2007; Brown & Farrelly, 2009; Banister et al., 2011), one 
might question to what extent established institutions and organisations in 
the waterways are able to fully anticipate waterway renewal, thus enabling 
institutional reproduction and change.

1.3. Understanding waterway renewal as an institutional 
 challenge

Policymakers and operators increasingly acknowledge the urgency of renewing 
waterway networks (OECD, 2014; EIB, 2016; ACSE, 2017). However, to date, 
limited research has explored how infrastructure planning can anticipate such 
urgency. Despite recent studies stating that infrastructure planning becomes 
concerned with the redevelopment of infrastructure networks, how actors in 
waterway planning and management actually anticipate and address the issue 
of renewal is under-researched (Geels, 2007) and remains open to debate 
(Frantzeskaki & Loorbach, 2010). The institutional inertia demonstrated in 
previous research raises the question whether and how actors in the socio-
institutional system can anticipate, and prepare for, a phase of waterway 
redevelopment instead of waterway development. Accordingly, this study adheres 
to the observation that the issue of waterway renewal is not so much a technical 
challenge, but first and foremost a socio-institutional challenge.
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The overarching objective of this study is therefore to understand how actors 
in the socio-institutional system anticipate ageing waterworks (figure 1.2). In 
other words, this research aims to understand the institutional learning process on 
the inter- and intra-organisational level that actors involved in waterway planning 
and management go through in order to take up the institutional challenge of 
waterway renewal. Ultimately, these findings provide insight in to what extent 
alignment with this new situation is obtained (figure 1.1).

We specify our objective into three sub-objectives:

1. The study aims to understand the waterway planning implications in regard
 to dealing with ageing infrastructure networks;
2. The study aims to understand the institutional learning process of 
 anticipating waterway renewal by actors involved in the waterway 
 planning and management on the inter- and intra-organisational level;
3. The study aims to evaluate current institutions in the anticipation of
 waterway renewal in order to assist planners in producing better spatial 
 interventions.

The objectives can be translated into the main research question that this study 
seeks to address:

How do actors involved in waterway planning and management effectuate 
institutional change in order to anticipate and address waterway renewal? 
And how can the process of anticipation be strengthened?

This question is divided into a set of sub-questions that structure the overall 
study (visualised in figure 1.3):

1. A new context of waterway renewal
 What are the implications for waterway planning and management 
 dealing with infrastructure networks that have reached their technical 
 end-of-lifecycle?
2. Anticipating waterway renewal: the inter- and intra-organisational system
 a. How do actors involved in waterway planning and management on the
  inter-organisational level anticipate and address waterway renewal in 
  their transactions and interactions?
 b. How does the waterway operator – responsible for the day-to-day 
  operation of the waterway network on the intra-organisational level 
  – anticipate and address waterway renewal?
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3. Evaluating alignment
 How do current institutions enable the alignment of the socio-
 institutional system to a new context of waterway renewal? 
 And how can the process of anticipation be strengthened?

In answering these questions, the study aspires to contribute to both societal 
and scientific debates. Societally, the study strengthens our understanding of the 
planning implications for redeveloping and renewing infrastructure networks, 
instead of developing new infrastructure. This is of great importance for 
infrastructure planners, since infrastructure budgets will increasingly be allocated 
to renewal and renovation, and retrofitting infrastructures has to be executed in 
an already built environment (EIB, 2016). As a result, planners face a multi-level 
and multi-stakeholder institutional environment, which will be identified in this 
study. In addition, current changes in this institutional environment in regard to 
waterway renewal are examined. This contributes to a series of recommendations 
for elements for the type of institutional design that will assist planners in dealing 
with a changing physical and socio-institutional environment.

Waterway system

Socio-institutional system

Institutional 
learning

alignment

Physical infrastructure system

Inter-organisational
RQ2a

Intra-organisational
RQ2b

RQ1 RQ3

Figure 1.3. The relationships between the conceptual model and the research questions of this study.
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The scientific significance can be seen in the application of an agency 
perspective in analysing institutions, with a focus on social exchanges as the 
unit of analysis. This study adopts this position, because waterway renewal is 
a critical moment in time, in which the agency of actors is of greater influence 
than in stable times to effectuate institutional change (Sorensen, 2010). The 
role of actors is analysed by applying a combination of different institutional 
theories to the field of infrastructure planning in order to understand inter-
organisational exchanges and action. Whereas typically one stream of the 
“new institutionalisms” is pursued (Hall & Taylor, 1996), this study proposes 
a combination of two institutional streams: new institutional economics and 
socio-constructionist institutionalism (figure 1.2). According to Torfing (2001: 
306), “in exploratory research, we can benefit enormously from analysing 
[institutions] from within different analytical perspectives.” Acknowledging 
and appreciating the differences between both institutional streams, shining 
light from two lenses on our study object will provide a richer understanding 
on the multifaceted nature of institutions (cf. Poole & Van de Ven, 1989). 
Chapter 7 will reflect on the combination of both institutional strands and 
identify potential crossovers (cf. Geels, 2010).

Moreover, the study intends to “dynamise” the two institutional perspectives 
for allowing the analysis of institutions over time. Institutions are often 
treated as stable, enduring features in society (Gupta et al., 2010). Yet, they 
are simultaneously dynamic, being constantly re-assessed and re-confirmed in 
practice. Using insights from historical institutionalism (most prominent the 
idea of path dependencies) (Mahoney, 2000; Sorensen, 2015), the study aims 
to highlight this dynamic element by focussing on how current institutions 
are either refined (reproduction) or adapted (change) by agents. Thus, while 
path dependencies are often found in retrospect, this study also applies these 
concepts to current and future situations, by identifying both the deliberate 
creation of new paths and confirmation of existing paths.

Finally, the study contributes to the understanding of the mutual relationship 
between physical infrastructure systems and socio-institutional systems. 
Here, the notion of “alignment” is especially worth mentioning. This concept 
presumes that institutional change is required to align organisations and 
institutions to an altered built environment (achieving alignment) in order 
to ensure a well-functioning infrastructure system (Finger et al., 2005). A 
central concern for infrastructure planning is the dilemma of coordinating 
interventions in space and time (Savini et al., 2015). To illustrate, examples 
from the energy sector demonstrate how renewable energy generation demands 
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new, decentralised types of infrastructures, which the centralised institutional 
setting is unequipped to facilitate (Bolton & Foxon, 2015). Both the physical 
infrastructure and the socio-institutional system are continuously engaging 
with each other, ensuring alignment. This study proposes an evaluative 
framework to assess this mutual relationship.

1.4. A qualitative research strategy

Making sense of social activity

Throughout this study, we will adhere to a qualitative research strategy, which 
aims to describe and understand social life in terms of social actors’ meanings 
and motives (Creswell, 2009). According to Antony Giddens, “the mutual 
knowledge social actors use to negotiate their encounters with others, and to 
make sense of social activity, is the fundamental matter of the social sciences” 
(Blaikie, 2010: 89). As Blaikie (2010) describes, a qualitative research strategy 
is concerned with understanding and providing reasons, rather than causes or 
explanations. This resonates with Max Weber’s classic notion of Verstehen as 
opposed to Erklären. The underlying epistemology of a qualitative research 
strategy is constructionism, which argues that “meaning is not discovered, but 
constructed” (Crotty, 1998: 9). Actors construct meaningful reality in close 
relationship between subject and object. According to Crotty (1998), objectivity 
and subjectivity are thus bound up with each other, making constructionism 
concurrently realist and relativist.

The study adopts an institutional perspective for the interpretation of social 
activity by analytically distinguishing two strands: new institutional economics 
(NIE) and socio-constructionist institutionalism (SCN). Figure 1.4 shows that 
the two institutional strands have different operationalisations, which is why they 
are often perceived as being at odds with each other. Much institutional research 
therefore embraces either an NIE or an SCN perspective, while neglecting the 
other. However, both strands are part of the “new institutionalism” and their 
origins are very similar (summarised in figure 1.4).

First, the two strands share a view in which “institutions and institutionalization 
are the primary axis of collective life and social order” (Jessop, 2001: 1217). 
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From this perspective, institutions function as “points of crystallisation of 
social forms” and define the “rules and resources of action” (idem). This 
implies that social action is embedded in an institutional setting that can 
operate as both a constraining and an enabling factor (Salet, 2018). Second, in 
both the NIE- and SCN-strand, institutions are not defined as conditioning 
elements existing “out there” (Verma, 2007; Kim, 2011). Rather, the new 
institutionalism emphasises the agency of actors to create and re-create 
institutions (Torfing, 2001). This conceptualisation, with its focus on agency, 
has much in common with Giddens’ (1984) structuration theory, in which 
institutions and social action can be seen as mutually constitutive (Healey, 
2003; Dyck & Kearns, 2006). The emphasis on agency is also an important 
insight for planners aiming for socio-spatial transformation, because it opens 
the possibility – at least to a degree – to design institutions (Alexander, 2006). 
A third and final common element is the insight that the re-production and re-
constitution of institutions works out differently across time and space (Jessop, 

New institutionalism

Institutions are the primary axis of social life,
operating as both a constraining and an enabling factor;

Institutions are created and can be re-created;

Institutions will differ across temporal and spatial scales.

New institutional economics 
(NIE)

Transaction as unit of analysis;

Actors pursue their self-interest, 
with bounded rationality and 

opportunism;

Institutions to smoothen 
transactions;

Instrumental rationality.

Socio-constructionist 
institutionalism (SCN)

Interaction as unit of analysis;

Actors adhere to dominant norms, 
or will try to impose their norms;

Institutions to provide legitimacy;

Value rationality.

Figure 1.4. The two institutional strands and their shared foundation.
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2001). For instance, differences can occur spatially in the interpretation of 
certain institutions and, likewise, in power relations (think of the differing 
interpretations across countries of an institution such as democracy). As a 
consequence, institutions might have different “sediments” in time and space 
(Mahoney & Thelen, 2009). Both the new institutional economics and socio-
constructionist institutionalism offer such a spatial-temporal viewpoint that 
highlights the historical-institutional development, in which reference is 
made to path dependencies (Hall & Taylor, 1996).

As Moos and Dear (1986: 244) state, research should “draw out the dialectical 
relation that characterises agency-institution interaction.” Both institutional 
strands have developed distinct research traditions to detangle the agency-
institution interaction, for which different concepts are used. In this study, 
both strands have been researched in parallel (figure 1.4).

In the NIE strand, the study takes on a transaction cost economics (TCE) 
perspective (Williamson, 1975; Alexander, 1992). In the TCE body of literature, 
transactions are the central unit of analysis. TCE posits that individuals are self-
interest-seeking actors that behave strategically and opportunistically in order 
to gain the most value out of transactions with other actors. Because actors 
are dealing with incomplete information, they have a bounded rationality in 
settling upon transactions. The information asymmetries this causes between 
parties promote opportunistic behaviour even more (Williamson, 1975). 
Institutions are said to smoothen or regulate the transactions, because they 
bring stability and predictability to reduce uncertainties. Therefore, they help 
actors in making decisions in contexts of incomplete information (Inderberg, 
2011). If institutions do not provide support for this, they are abandoned or 
adapted. Consequently, the new institutional economics follows an instrumental 
rationality (Buitelaar et al., 2007).

The SCN strand is operationalised through a discursive perspective. This 
perspective is concerned with understanding the intersubjective interactions 
that lead to the (re-)construction of systems of meaning, putting emphasis 
on perceptions and dialogue (Hajer, 1995; Weick, 1995). In this perspective, 
institutions are signifiers in social interaction that demonstrate what behaviour 
is considered appropriate and to which actors will adhere (March & Olsen, 
1989). As a result, socio-constructionist institutionalism is rooted in a value 
rationality that accentuates legitimacy (Flyvbjerg, 2004). Who defines what 
is considered legitimate is an important research question in the discursive 
perspective (Sharp & Richardson, 2001).
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The two institutional strands (figure 1.4) together support the understanding 
of the multifaceted concept of institutions. Institutions exist because they can 
be simultaneously instrumental and meaningful, for which both institutional 
strands individually limitedly account. Both strands will be further discussed in 
Chapter 3 and explored in parallel in Chapters 4 through 6.

Methodology

The qualitative research strategy that centres on making sense of social 
interactions has been operationalised into a qualitative methodology. Since 
knowledge is bound to time and space (Giddens, 1984; Jessop, 2001), acquiring 
and understanding context-dependent knowledge becomes important, making 
a case study approach particularly well-suited (Flyvbjerg, 2006). Case studies 
enable researchers to conduct research of contemporary phenomena within 
its real-life context, and when the boundaries between the phenomenon and 
context are not clearly evident (Yin, 2003).

A case study of the Dutch inland waterway network
Central in our research is a case study of the institutions in the Dutch national 
inland waterway network (in Dutch: hoofdvaarwegennet) regarding waterway 
renewal. This network has a long-standing history, making it an excellent 
research object for examining how the inland waterway network retained 
its importance, next to railroads and highways, and how it is dealing with 
overcoming a state of maturity.

The selection of our case is an informed one. The Dutch inland waterway network 
can be expected to be a positive extreme case (Flyvbjerg, 2006; Seawright & 
Gerring, 2008). As argued above, the relatively novel issue of waterway renewal 
is yet to be taken up waterway planners and managers (Hijdra, 2017). The 
Netherlands is often considered an international frontrunner in the field of 
water management and infrastructure planning (OECD, 2014c). Concerning 
waterway renewal, the Dutch national government has set aside significant 
structural investments for the renewing of waterworks, i.e. a €1.142 billion 
budget reservation until 2030 (I&M, 2017). Moreover, several exploratory 
studies have been initiated by the national government in order to get a better 
grip on the issue of renewal (e.g., Van der Vlist et al., 2015; I&M, 2016). The 
new initiatives for renewal can be compared well to previous forms of planning 
and management, because the history of the Dutch waterway network is well-
documented, also in the international academic literature (Lintsen, 2002; Van 
den Brink, 2009; Arts et al., 2016).
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The Dutch national inland waterway network consists of approximately 1,500 
kilometres of canals and rivers encompassing both natural rivers (e.g., Meuse 
and Rhine) and man-made canals (figure 1.5 and 1.6). The current waterway 
configuration dates back to the Canal Act from 1878. During the 20th century, 
the inland waterway network underwent drastic changes particularly in terms 
of capacity and improved navigability (Groote, 1996). In that regard, two 
waves of growth can be considered: one in the 1920s-1930s and one in the 
1960s-1970s. The first wave encompasses a large set of navigation locks and 
weirs, the second wave also includes a large number of bridges that are currently 
reaching, or will soon reach, their technical end-of-lifecycle (figure 1.5 and 1.6; 
Van Dorsser, 2015; I&M, 2017; Verlaan, 2017; I&W, 2018).

The public actors involved in the waterway network recognise the urgency to 
upgrade major parts of the inland waterway network (I&W, 2018). Waterway 
provision is essentially considered a public task in the Netherlands, with the 
national Ministry of Infrastructure and Water Management1 taking the lead using 
public funding arrangements. In particular its executive authority, Rijkswaterstaat, 
is a powerful actor in Dutch inland waterway planning and management, and is 
renowned for its technocratic-engineering way of working (Lintsen, 2002; Van 
den Brink, 2009). This authority, founded in 1798, designed and constructed most 
of the existing waterway assets over the course of the 20th century. More recently, 
it has been moving towards more integrated forms of waterway development, 
working more closely with for instance regional governments and port authorities 
(Hijdra et al., 2014; Arts et al., 2016). Also, a neoliberal turn has marked a rise 
in public-private partnerships since the early 2000s, in which private companies 
become responsible for the design, construction, maintenance, and financing of 
waterway assets (Van den Brink, 2009; Hijdra, 2017).

Our empirical work is based on a close examination of the key programmes and 
projects on Dutch inland waterway renewal, which have been followed since 
2014. It concerns the following four initiatives, executed by Rijkswaterstaat:

1. Renewal Challenge Hydraulic Works 
 (Vervangingsopgave Natte Kunstwerken) (2012-2015)

The research branch of the national programme for renewal and renovation 
in the inland waterways started the project Renewal Challenge Hydraulic 

1 With the installation of the Rutte III-government late 2017, the Ministry of Infrastructure and the Environment (in 
Dutch: Ministerie van Infrastructuur en Milieu, abbreviated to I&M) was renamed as the Ministry of Infrastructure 
and Water Management (in Dutch: Ministerie van Infrastructuur en Waterstaat, abbreviated to I&W).
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Navigation locks and weirs renewal till 2050

Renewal Years
Navigation locks &  weirs
 2011 - 2020
 2021 - 2030
 2031 - 2040
 2041 - 2050
 > 2050
 Waterways
 Mayor Port Cities

North Sea

Belgium

Kilometers
Sources: CBS, Rijkswaterstaat 

Edited by: Geodienst, University of Groningen
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Figure 1.5. The Dutch national inland waterway network, including the navigation locks and weirs

 that will have to be replaced before 2050.
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Works in order to develop a better systematics when to renew waterworks 
and to incorporate neighbouring developments (such as climate change, 
socio-economic, new user demands) that can complement the technical 
forecasting reports based on lifecycle analyses.

2. MultiWaterWorks 
 (MultiWaterWerk) (2012-current)

The MultiWaterWorks project was started by the construction division of the 
operating authority Rijkswaterstaat in order to explore if renewing navigation 
locks can be an opportunity to harmonise lock designs (standardisation) and 
develop innovative tender procedures for public-private partnerships.

3. Pilot study on the Meuse River 
 (Grip op de Maas) (2014-2016)

The regional district of Rijkswaterstaat in the South of the Netherlands 
initiated an exploratory study to examine the possibilities of transforming 
the Meuse corridor (roughly running between the cities of Maastricht and 
Den Bosch), since the seven weirs in this corridor, which together regulate 
the water level along the corridor, have to be renewed.

4. Programme on Navigation Locks 
 (Sluizenprogramma) (2013-2017)

Based on bottlenecks analyses, the Ministry of Infrastructure commissioned 
Rijkswaterstaat with six navigation lock projects for renewal and expansion 
(Limmel, Eefde, Beatrix locks, Sea Lock IJmuiden, the Closure Dam Locks, 
Lock Terneuzen). Together, the six projects represent an investment of €3.5 
billion. Rijkswaterstaat created a programme (multi-project) in order to 
improve efficiency and develop adequate tendering procedures for Design, 
Build, Finance, and Maintain-contracts (DBFM), which were a novel 
contract type in the inland waterway sector globally.

Applying qualitative research methods
The case study was examined through an in-depth analysis with first-hand 
insights, drawing on qualitative research methods. These enable researchers to 
get as close as possible to social actors’ meanings and interpretation and to 
understand their views on social interaction (Hennink et al., 2012). Current 
qualitative research methods typically rely on (groups of ) individuals reporting 
on their behaviour and actions. Qualitative research methods can be time-
consuming and labour-intensive, but they provide the opportunity to execute 
an in-depth analysis of the study object.

Planning for ageing waterways     Chapter 1
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Bridges renewal till 2050
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Figure 1.6. The Dutch national inland waterway network, including the bridges that will have to 

 be replaced before 2050.
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Data collection and analysis
Using different qualitative methods, essential for case study research (Yin, 2003), 
the study was able to (re-)construct the interpretations on Dutch waterway 
renewal and to triangulate findings. First, in-depth interviews were used in 
order to understand the reasons behind the establishment of the four initiatives. 
Between 2014 and 2017, 45 interviews were conducted with senior officials, either 
specifically involved in the four initiatives or more generally in decision-making 
for the national waterways. Interviewees were often based in public government 
offices (either national or regional), but also include representatives from interest 
groups (e.g., shippers), knowledge institutes, consultancies, and construction 
companies. Please refer to Appendix A for the full list of interviewees. Interviewees 
were identified through snowballing. Having several connections in the waterway 
sector prevented a biased perspective. All interviews were audio-recorded, and 
subsequently transcribed and summarised. 

Second, a policy document analysis was conducted to complement the findings 
from the interviews with the positioning in the documents. This allowed for 
a comparison between what is being said versus what is being practiced (‘talk 
versus action’). The documents, 50 in total, range from general policies and 
frameworks, such as the national White Paper on Infrastructure, to detailed, 
internal reports of the initiatives (Appendix B). The analysis in Chapter 2 is 
largely based on a historical policy document analysis, in which the key national 
waterway policies since 1878 (first Canal Act) are analysed.

The third source of data consists of participatory observations conducted in 
2015 and 2016 at the Programme on Navigation Locks of Rijkswaterstaat. 
Regular programme team meetings and consultations with private companies 
were attended in order to see social interaction in practice (Appendix C). The 
meetings were recorded in a diary. These meetings helped in understanding 
the driving forces of the authority Rijkswaterstaat (i.e., the intra-organisational 
level). Chapter 6 reports on these observations.

Fourth and final, during the course of this study, two workshops were organised 
with practitioners that were used as focus groups to verify previous findings 
and jointly formulate recommendations (see Appendix D). The workshop 
with twelve practitioners organised in early 2018 was particularly helpful for 
the third research objective of evaluating current institutions and proposing 
recommendations. Each focus group meeting was audio-recorded. Together, the 
four methods contributed to a nuanced and rich understanding of institutions 
at play in Dutch waterway planning and management. 

Planning for ageing waterways     Chapter 1
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The analysis of the data was executed using the Atlas.ti computer programme. 
Analysing qualitative data is essentially a process of “describing, classifying and 
connecting” (Dey, 1993 in Blaikie, 2010: 211). The policy documents and the 
interview transcripts were coded and sub-coded through an iterative process, 
in which the theoretical frameworks as discussed in this chapter and further 
elaborated in the subsequent different chapters were used as a starting point for 
the classification. Appendix E provides the code trees for each chapter. These 
codes were supplemented with additional codes during the coding process. 
Subsequently, connections between the different categories were established, 
often resulting in particular overarching themes. The data analysis is further 
specified in Chapters 2-6.

Achieving credible outcomes
For achieving credible qualitative research, four wide sets of indicators can 
be defined: validity, transparency, reflexivity, and ethics. First, validity refers, 
on the one hand, to a broad representation of views, prolonged engagement 
in time, and persistent observation (O’Leary, 2010). This will result in 
triangulated findings, to which the four different methods jointly contributed. 
The focus groups helped to get a quick overview of the range of views; the 
interviews and observations to explore (the reasons behind) the sometimes 
conflicting views in-depth. On the other hand, qualitative research should 
strive for saturation and crystallisation, which is the moment when data starts 
to repeat itself (Hennink et al., 2012). In that regard, the focus groups were 
very useful as they confirmed and helped with further development of the 
gathered insights, indicating that the point of saturation had been reached. 
For instance, the observations in the Programme on Navigation Locks were 
stopped after a workshop with participants from the programme, as similar 
insights were revealed.

Second, transparency requires a full explication of the method in order to 
enable reproduction. To illustrate, the categorisation and classification in 
qualitative data analysis is usually executed with a particular purpose in 
mind (Blaikie, 2010). While these choices in quantitative methods can often 
be traced back quite easily, interpretations and choices in qualitative research 
typically work more subtly. However, these choices direct the research 
process and outcomes. This study therefore aims to explicate the method 
followed in each chapter as best as possible, for example with the use of 
Atlas.ti to systematise this. Moreover, research data such as the observations 
were expanded on in a digital file in order to retrieve certain interpretations 
and choices. 
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Third, reflexivity entails a reflection on the positionality of the researcher, 
because of the central role of the researcher’s interpretation in qualitative 
research. This reflection is carried out in the concluding chapter, Chapter 
7. The peer-review process that Chapters 2 through 6 have undergone also 
contributed to the reflexivity, as it pushed the researcher to engage more with 
the findings and to connect them with wider, international developments.

The fourth and final element relates to ethical considerations. Although 
these apply to all research, qualitative research may have to deal with ethics 
even more, as its aim is to get to know perceptions and views of individuals 
first-hand (Hennink et al., 2012). To illustrate, in the case, participants 
might hold opposing views to or disagree with their superiors. In order to 
minimise harm and do justice to the participants, their names have been 
anonymised and only their job description and organisation are shown. 
Moreover, all participants were asked for permission to audio-record either 
the interviews or focus group meetings. Summaries of the interviews were 
sent to the interviewees for confirmation. The findings from the participatory 
observations were distributed among participants before official publication. 
Chapter 7 reflects on this approach.

1.5. Study outline

This study consists of three parts (figure 1.7). The first part (Chapter 2) 
addresses research objective 1 and research question 1, which deal with the 
implications of ageing infrastructures for waterway planning. Chapter 2 
presents a historical analysis of the co-evolution of socio-technical systems, 
which can be divided into four stages. Each stage is said to come with a 
distinct geographical, temporal, and functional scale. Chapter 2 discusses 
these scales for each phase in relation to the Dutch inland waterway network 
and their implications for waterway planning.

The second part (Chapters 3-6) involves the main body of the study in which the 
institutional learning process is analysed from two different theoretical angles 
and at two organisational levels (figure 1.8). The second part thus addresses 
research objective 2 and the research questions 2a and 2b. Chapter 3 presents 
the theoretical foundation of this study, introducing the new institutional 
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economics and socio-constructionist institutionalism and the mechanisms of 
institutional reproduction and institutional change. Chapter 4 subsequently 
works out the new institutional economics strand on the inter-organisational 
level; chapter 5 does so for the socio-constructionist institutionalism strand. 
Chapter 6 zooms in on the national waterway authority of Rijkswaterstaat, 
the dominant actor in Dutch waterway planning, in order to also analyse the 
intra-organisational level.

The final part (Chapter 7) evaluates the institutions found (research objective 
3 and question 3) and, hence, discusses the alignment of waterway institutions 
to the changed physical waterway system. Chapter 7 also provides a reflection 
and the discussion on the chosen theoretical angles and methodology, as well 
as a list of recommendations for waterway policymakers and planners.

Waterway system

Socio-institutional system

Institutional 
learning

alignment

Physical infrastructure system

Inter-organisational
Ch. 3-5

Intra-organisational
Ch. 6

Ch. 2 Ch. 7

Figure 1.7. Outline of the thesis in three parts.
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Inter-organisational

Intra-organisational

NIE SCN

Ch. 3

Ch. 4

Ch. 6

Ch. 5

Figure 1.8. Part 2 of the thesis specified.
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Abstract

Western countries are increasingly confronted with the redevelopment of transportation 
infrastructure systems. From a Large Technical System (LTS) perspective, this marks 
a new phase for infrastructure systems and requires new policies accordingly. The 
aim of this chapter is twofold. First, we want to provide more insights in the mutual 
relationship between physical infrastructure systems and their policies. Second, on 
the basis of the former, we explore appropriate policy directions for dealing with 
the issue of redeveloping and renewing infrastructure networks. We examined the 
case study of the Dutch national inland waterway system in order to assess how 
the mutual relation has co-evolved over time. Central in the analysis is the idea of 
alignment – reflected in ‘matches’ or ‘mismatches’ – between the technical system (in 
this chapter: physical assets) and the socio-institutional system (policies). In the four 
succeeding phases of LTS (establishment, expansion, maturity, and reconsideration), 
each phase has a distinct geographical scale, time horizon and functionality. Our 
analysis demonstrates that the alignment in the inland waterway system has 
changed over time. In the move from maturity towards reconsideration, we observe 
a divergence in policy responses. Some take a more ‘business as usual’ approach 
as developed in previous phases; others incorporate longer time horizons, consider 
uncertainties and reassess the functionality of the network. We conclude that more 
‘business as usual’ policies in particular may become potentially misaligned with the 
physical infrastructure network. Institutions play a crucial role in adapting to this 
new phase of renewing infrastructure.

Keywords

Infrastructure renewal; waterways; large technical systems; infrastructure 
policies; co-evolution.

An adapted version of this chapter has been published as:
Willems, J.J., T. Busscher, A. Hijdra, & J. Arts (2016) Renewing 
infrastructure networks: new challenge, new approach? Transport Research 
Procedia, 14: 2497-2506. 
https://doi.org/10.1016/j.trpro.2016.05.322
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2.1. A new challenge: renewing infrastructure networks

Infrastructure planners in Western countries are increasingly confronted with 
new challenges related to mature transport infrastructure networks, such as 
waterways, railways and highways. The main linkages in these networks are 
established and networks can therefore be considered more or less complete 
(OECD, 2014a). This has resulted in highly advanced infrastructure networks 
that serve essential needs for societies. At the same time, Western countries 
need to keep these networks competitive (G20, 2014). Much infrastructure 
has been built in the first half of the 20th century and is currently ageing, and 
in some cases even “structurally deficient” (CAP, 2013; see as well OECD, 
2014a; Deltaprogramma, 2012). Examples from Germany and the United 
States illustrate the disrupting effects of deficient infrastructure, challenging the 
country’s competitiveness (Doll et al., 2013; The Economist, 2013). As a result, 
the state of the existing infrastructure network is a bigger concern nowadays 
than it used to be, since these networks continue to function as an important 
backbone to society (IMF, 2014; Hijdra et al., 2015).

However, the importance of renewing infrastructure is only partially reflected 
in infrastructure policies (OECD, 2015). Several reports caution about 
the underestimation of infrastructure renewal (OMB, 2013; Algemene 
Rekenkamer, 2015). To illustrate, the Dutch Court of Audit recently assessed 
the Dutch management and maintenance of inland waterways, concluding that 
“the funds set aside for the sustainment of the main waterways are once again 
likely to prove insufficient” (Algemene Rekenkamer, 2015). As OECD (2015) 
states, in addition to financial challenges, renewing infrastructure presents a 
policy challenge. Current infrastructure policies are not tailored to renewal; the 
policies, analogous to the infrastructure itself, require a modernisation (Neuman 
& Whittington 2000: x). Hence, based on financial issues and policies, a 
mismatch between the state of the infrastructure and current infrastructure 
policies can be seen.

It is the relation between the physical infrastructure network and its policies 
that lies at the core of a Large Technical System perspective. This perspective 
considers an infrastructure system as the interaction between social and technical 
components. The interplay between the two elements results in a system 
that co-evolves. Typically, four phases can be distinguished: establishment, 
expansion, maturity and reconsideration (Hughes, 1987; Kaijser, 2004; Geels, 
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2007; Bolton & Foxon, 2015). From a Large Technical System perspective, 
infrastructure networks are entering a phase of renewal. Much research has 
been carried out to examine the emergence and growth of novel systems, i.e. 
a focus on their establishment and expansion (e.g., Hughes, 1987; Geels, 
2007). The concept of path dependency, considered an important mechanism 
explaining how systems develop over time, has also received considerable 
attention (Pierson, 2000; Unruh, 2000). Yet, as Summerton (1994) and Geels 
(2007) argue, limited research has been conducted to examine how systems are 
moving from a state of maturity towards a state of reconsideration.

This chapter aims to fill this gap. Not only do we want to provide more insight 
in the mutual relationship between physical infrastructure systems and its 
policies, we also specifically explore which policy directions are being taken to 
deal with the issue of renewal, and if these directions are aligned with the state 
of the network. Based on Finger et al. (2005), we argue that a certain degree of 
alignment is required between social and technical components in order to make 
a system function. The alignment evolves simultaneously with the co-evolution 
of an infrastructure network. Hence, a different alignment can be expected in 
the different system stages. This will be further explained in the second section. 
If infrastructure networks are shifting from a state of maturity towards a state 
of renewal, the question arises how infrastructure policies should be adjusted 
to ensure a new alignment (cf. Finger et al., 2005). For this reason, we perform 
an in-depth assessment of the co-evolution of one infrastructure network: 
the Dutch inland waterway network in the period from 1878 until today. In 
addition to the network’s rich history, recent studies in the Netherlands have 
underscored the importance of its renewal (Deltaprogramma, 2012; Algemene 
Rekenkamer, 2015). This case is therefore suited to consider the differences in 
alignment between the phases mentioned above. The third section elaborates 
on the methodology and introduces the case study. In the fourth section, a 
policy analysis of the inland waterway network is carried out to describe the 
alignment in previous phases, as well as to look ahead, exploring the alignment 
in the novel phase of renewal. The main conclusions are presented in the fifth 
and final section.
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2.2. Towards renewing infrastructure networks: 
 theoretical explanations

Inland waterway systems have been transformed into highly advanced systems 
as a result of the mutual interplay between technical advances and societal 
developments. The understanding of this interaction lies at the heart of Large 
Technical Systems or Socio-Technical Systems approaches. Such approaches 
are rooted in the idea of “the social shaping of technology” (Bolton & Foxon 
2015: 539). Hughes (1987) emphasises that social elements – the beliefs of 
people, organisations and institutions that are reflected in policies – influence 
the development of technical systems. Large technical system approaches are 
concerned with unpacking the dynamics and evolution of systems (Arthur, 
1994; Pierson, 2000).

Inland waterways as large technical systems

Large technical systems, such as inland waterway systems, are systems that are 
essential to everyday life, serving multiple purposes (Jonsson, 2000; Kaijser, 
2004; Hijdra et al., 2014a). Inland waterways not only serve a communicative 
function (in particular freight transport), but contribute to freshwater 
distribution and water safety as well. Because of this public interest, the 
state is often the main responsible actor, as reflected, for instance, in public 
ownership or regulation. The success of large technical systems lies in their 
reliability, convenience and accessibility (Kaijser, 2004). Systems are usually 
capital-intensive and their assets have long-term durability. These large-scale 
systems consist of many interrelated social and technical components that need 
to be aligned – or managed – for successful operation. Suitable policies that 
coordinate public and private actors are required to achieve this.

The need for alignment between social and technical components

Therefore, as Finger et al. (2005) argue, a certain degree of alignment is 
required between the technical and socio-institutional coordination of a 
system to ensure its well-functioning. If not, a ‘mismatch’ may occur, causing 
potential disruptions, inefficiencies and loss of important system components 
(Cumming et al., 2006). The degree of alignment can be operationalised as 
the extent to which the scale of social systems correspond with the scale of 
technical systems (cf. Cumming et al., 2006). After Cumming et al. (2006), 
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we investigate whether there may be a mismatch between the scaling of policies 
and the scaling of the technical network being managed. A wide variety of scales 
can be found, spanning, for instance, geographical, temporal, institutional or 
jurisdictional boundaries (see for overviews Gibson et al., 2000; Cash et al., 
2006). In general, a scale distinguishes several levels or degrees ranging from 
broad-scale to fine-scale (Cash et al., 2006). In this study, we follow Lee (1993) 
who introduces three types of scales: space, time and function. First, the spatial 
scale concerns the geographical boundaries of the infrastructure network, in 
which three levels can be distinguished: the component level, the node level, 
and the network level (see also Bollinger et al., 2014). Second, the temporal 
scale is operationalised into short-term versus long-term time horizons. Third, 
the functional scale focuses on the dichotomy between sectoral, ‘silo-based’ 
versus comprehensive, integrative approaches. Table 2.1 provides an overview 
of the three scales, which need to be aligned between the technical and social 
part of a system (cf. Cumming et al., 2006).

The phased nature of large technical systems

The mutual relations between the social and the technical parts are far from static. 
Rather, this interaction is continuously co-evolving. Both sides co-evolve over 
time, and so does the alignment between the two. Pierson (2000) demonstrates 
that co-evolution leads to a system that may become more advanced, yet also 
more reinforced in a certain trajectory. The co-evolutionary process follows 
a phased nature, in which four stages can be distinguished (Hughes, 1987; 
Kaijser, 2004). As Bolton and Foxon (2015) state, periods of turbulent change 
are interchanged with periods of slow, incremental change.

The first phase of network development is the establishment phase, in which 
many niches typically compete with each other (Levinson, 2005). Kaijser 
(2004) argues that institutional innovation is crucial for establishing a new 

 Fine-scale  Broad-scale

Geography Component Node Network

Time horizon Short term Medium term Long term

Function Sectoral  Integrative
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Table 2.1. Three scales relevant to the alignment of technical and social parts of a system 

  (cf. Cumming et al. 2006).
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system, in order to enable use of the substantial investments by a wider 
audience. If not, a system is likely to be abandoned or phased out. The 
second phase is characterised by rapid expansion, in which the system gains 
momentum and takes off, reflected in high growth rates. It becomes more 
interesting to invest in the network, since the marginal costs are relatively low 
to easily expand the network (Pierson, 2000; Kaijser, 2004). In addition, on 
the social side, a dominant culture is likely to emerge, which comes with its 
own routines and standards (Hughes, 1987; Unruh, 2000; Kaijser, 2004). The 
third phase is one of maturity, which is an outcome of the ingrained trajectory. 
The high investments result in fixed assets and sunk costs, making the system 
prone to inertia (Bolton & Foxon, 2015). It entails not only fixed physical 
assets, but also rigid institutions, for instance reflected in vested interests 
(Banister et al., 2011). The system becomes more inert, which potentially 
leads to sub-optimal, ‘locked in’ outcomes (Brown et al., 2011). The fourth 
and final period is a phase of reconsideration (Frantzeskaki & Loorbach, 2010; 
Markard, 2010). The system is ageing and in need of replacement, while at 
the same time external developments, such as climate change, demand novel 
set-ups of the system. Hence, as Markard (2010) also concludes, a phase of 
renewal provides a window of opportunity for reconsidering the system and 
exploring new pathways.

Due to the process of co-evolution, the alignment between the social and 
technical sides is challenged. In each phase, a different policy is required to 
adequately deal with the changed technical system and vice versa. This process 
of co-evolution challenges the scales in which systems are operating. Other 
scales might be more sufficient and, consequently, require policies adjusted 
to this new situation. The Dutch inland waterway network will be assessed, 
considering the three different scales in each phase, the methodology of which 
will be explained in the next section.

2.3. Methodology

In this study, we focus on the case of the Dutch national inland waterway 
system. Waterways are at the heart of the Netherlands and were one of the 
first modes of transport, dating back as far as the 14th and 15th centuries. 
They encompass both natural rivers and man-made canals. Although the 
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inland waterway system was challenged by novel systems such as railways 
and highways, it has evolved into an advanced system that continues to 
transport large amounts of goods (Hijdra et al., 2014a). Due to its long-
standing history, it provides an excellent research object for examining how 
the inland waterway network retained its importance, next to railroads 
and highways, and has dealt with a state of maturity. Previous research has 
discussed transportation networks that have undergone similar transitions 
(e.g., Levinson, 2005; Geels, 2007), but did not consider the transformation 
from maturity to reconsideration in-depth.

Our analysis centres on the period of 1878 until today, because the initiation 
of the Canal Act in 1878 can be considered as the first structured national 
attempt to design inland waterway policies (Filarski, 2014). At the end of 
the 19th century, “public works engineers spoke of ‘a new-born country’ and 
believed that the time was ripe for major undertakings to construct railways, 
improve rivers, excavate new canals, and close off the Zuider Zee” (Lintsen, 
2002: 558). Previously, the network had had a rather stable alignment; 
during the 20th century, the inland waterway network underwent drastic 
changes. Considering the total length of the waterway network, the growth 
might not look spectacular since many waterways were already established 
before 1800. Yet the difference in capacity was substantial (Groote, 1996). 
For instance, the transported freight increased from approximately 5 million 
tons in 1880 to 100 million tons in the 1970s. Also, increasing managing of 
natural circumstances led to improved navigability.

In order to track this development, we gathered two sets of data. First, 
key policy documents of the inland waterway system were considered. 
The documents were gathered based on a systemic review of historical 
accounts of the Dutch waterways (Disco, 2002; Lintsen, 2002; Verbong & 
Van Vleuten, 2004; Filarski, 2014) and interviews with waterway experts 
in the Netherlands. The gathered policies consisted of strategic documents 
(drafted by the Ministry of Infrastructure and Water Management or its 
precursors) and policy briefs from Advisory Committees appointed by the 
state (Appendix B). As our prime concern was the inland waterway system 
as a transportation network, strategic plans with water management as a 
primary focus were left out, although they sometimes touch upon waterway 
issues. Second, an overview was created of when the physical assets were 
constructed, based on the amount of built hydraulic works (navigation 
locks) over the years. These data were derived from the statistical department 
of Rijkswaterstaat (DISK, 2014).
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Based on the primary and secondary data, the four subsequent phases of a 
large-scale technical system are defined. The analysis consisted of two main 
steps. First, a process of inductive coding of the documents mentioned was 
executed to review key terms and approaches in each phase (Appendix E). 
Particular attention was drawn to how these terms relate to the three types 
of scale: space, time and function. This analysis provided the foundation to 
define the scales in each phase. Second, the scale differences and similarities 
between phases were examined more closely. The next section presents results, 
identifying the transitions between the phases.

2.4. Tracing back the alignment in the Dutch national inland 
 waterway system

The current Dutch national inland waterway system consists of approximately 
1,500 kilometres of canals and rivers (figure 1.5). Three main waterways can 
be considered within The Netherlands: the connection between the harbour of 
Amsterdam and Germany; the connection between the harbour of Rotterdam 
and Germany; and the North-South connection, linking the regions across the 
Netherlands (Filarski, 2014). Natural circumstances have influenced the state 
of the waterways to a great extent. Originally, waterways were constructed 
and maintained by regional authorities. At the end of the 18th century, and 
concurrently with the Netherlands becoming a unitary state, the national 
water authority Rijkswaterstaat was founded, which became a central actor in 
Dutch water management.

The following subsections discuss how the alignment of the inland water 
system has altered during the last century. Historical accounts of the 
Dutch inland waterway development and of Rijkswaterstaat (Disco, 2002; 
Lintsen, 2002; Verbong & Van Vleuten, 2004; Filarski, 2014) reveal a clear 
pattern, with periods of both stabilisation and rapid expansion. This pattern 
will be sketched in the upcoming subsection, each time focussing on both 
the technical and institutional side (summarised in table 2.2). The inland 
waterway development is reflected in the large number of hydraulic works 
that have been built to increase the capacity since 1890 until now. Figure 2.1 
provides an overview of the number of navigation locks built (1890-2008).
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Alignment in phase 1 (<1920): a regionally-oriented system

According to Fremdling (2000: 527), in the 19th century, the Dutch inland 
waterway network often encompassed “regional circuits without sufficient 
integration on a national scale”. As Disco and Van Vleuten (2002) argue, the 
institutional setting was scattered and contributed to the regional circuits, with 
powerful regional authorities (provinces, water boards) and limited overarching, 
coordinating authority. Filarski (2014) states that policies from this time can 
be described as ‘ad hoc’ and more regionally oriented. Inland waterways had to 
compete for financial resources with the upcoming railway network, as a result 
of which only a small amount of navigation locks were built in this period 
(figure 2.1). The construction of canals and river improvements mainly aimed 
to bring prosperity; plans therefore had a strong economic rationale. The state 
had two means to reach this aim. On the one hand, the state aimed to link the 
sea harbours of Amsterdam and Rotterdam with the European hinterland (in 
particular the Ruhr area in Germany). On the other hand, in order to bring 
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prosperity across the Netherlands, the state tried to connect the regions (e.g., 
Twente, Groningen, North Brabant) to the main linkages. The inland waterway 
system in phase 1 can therefore be characterised as regionally oriented and 
strongly sectoral. The alignment between the physical and institutional setting 
was strong: a focus on a regional geographical scale, strong economic motives 
and a relatively short time horizon.

In the early 1900s, voices rose that advocated the consideration of the inland 
waterway from a national viewpoint. The regional diversity resulted in a wide 
variety of waterway dimensions – a nuisance for bargemen. The differences in 
public works (bridges, navigation locks) were experienced as hindering smooth 
traffic. The State committee (1911) inventoried the grievances and concluded 
that a systematic overview of the Dutch inland waterways was lacking. This 
was disadvantageous for bargemen. The committee recommended to establish 
standard dimensions for the waterways and to unify public works such as 
navigation locks. With novel, bigger types of ships, this issue was becoming 
more significant. Remarkably, in 1932, as another committee concluded, 
“there is [still] no question of uniformity, because the dimensions of waterways 
continued to diverge largely” (State committee, 1932: 5, own translation). Also 
bargemen themselves intervened in these debates by drafting several proposals 
to encourage the state to centralise the network (Filarski, 2014).

These proposals pushed a development towards a nation-wide covering 
network, pressuring the regional, economic-driven alignment. The Canal Act 
(1878) can be considered the major driver for perceiving the inland waterway 
network as one coherent whole. This institutional innovation was driven by a 
wider process of the creation of the nation-state, although regional authorities 
were trying to retain their power and resisted in transferring responsibilities 
to the national level.

Alignment in phase 2 (1920-1970): towards an uniform, national network

Because of the pressures mentioned above, the inland waterway network 
started to move towards a new phase: a phase of rapid growth. The alignment 
was changing accordingly. In the 1920s, new design practices emerged as the 
result of modernisation processes (Lintsen, 2002). Previously, knowledge was 
strongly people-based and place-based (Disco, 2002). From the 1920s onwards, 
more formalised, standardised and quantified forms of knowledge emerged, 
together with novel modelling and simulations. In addition, new techniques 
such as reinforced concrete allowed for larger types of constructions. These 
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developments strongly benefitted the waterway network. It enabled the state  
– and most notably its responsible authority for public works Rijkswaterstaat –  
to execute major public works. Whereas natural circumstances used to play a 
large part damaging or disrupting waterways, the new techniques gave rise to 
a period of social engineering: nature was finally tamed. The normalisation of 
the Meuse River (late 1920s) by constructing seven large weirs was the first 
major project in a series of several major undertakings, eventually culminating 
in the Delta Works in the 1950s-1960s.

Not only did the technical system change drastically in these years (as 
reflected, for instance, in the number of public works built, figure 2.1), the 
institutional setting also changed considerably. Rijkswaterstaat reorganised 
its decentralised structure into a centralised one. Disco (2002) elaborates on 
how one functional organisation was created with specialised offices, such 
as ‘Navigation Locks & Weirs’ and ‘Bridges’, as a direct outcome of new 
design practices. According to Lintsen (2002), it marks the technocratic-
scientific period of Rijkswaterstaat. Regional authorities were overruled and 
a uniform, countrywide system was developed. Although the Canal Act of 
1878 was never officially approved by parliament, the map sketched in this 
Act functioned as a blueprint for the following years to reach these aims 
(Filarski, 2014). A tremendous growth wave in hydraulic works demonstrates 
this, only interrupted by World War II, as shown in figure 2.1. The underlying 
rationale remained largely the same, i.e. transportation as a means for bringing 
prosperity, although there was still no official national inland waterway policy 
(Filarski, 2014). The discourse of social engineering pushed this development 
and a common culture was developed, making Rijkswaterstaat an influential 
actor in the Netherlands (Van den Brink, 2009).

Alignment in phase 3 (1970-2010): optimising parts of the network 
in an integrative manner

The period 1920-1970 (phase 2) drastically changed the Dutch waterway 
network. The majority of the public works were constructed in this period, 
based on a technocratic-scientific approach. The first national White Paper 
on waterways (Nota Vaarwegen; V&W, 1975), for example, takes stock of this 
period of rapid growth and concludes that the existing inland waterway network 
has become mature. This is underpinned further by later policy documents: 
“the emphasis is not put on the construction of new linkages. More attention is 
paid to the improvements of existing linkages and advanced traffic management” 
(V&W, 1988: 6). Since fewer new linkages are needed, more attention is paid 
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to the quality of the network (e.g., to ensure smooth traffic flows). The Ministry 
of Transport & Public Works (1977) states that both capacity expansions are 
needed, due to larger ships, and capacity improvements, related to traffic 
management. Hence, the existing network needed to be improved further: 
it concerns modernisation, the removal of obstacles and up scaling of public 
works (V&W, 1988).

Consequently, while the focus in phase 2 was on a complete network, in phase 
3 this changed towards specific components that proved to be bottlenecks 
in the network. The focus was on the quality of the network, together with 
a more user-oriented approach. The inland waterway was presented by the 
state as a competitive, reliable and environmentally friendly alternative for the 
packed highways (V&W, 1988, 2001, 2004). Advances in electro-mechanics 
allowed for a more efficient use of the network and for a better prediction of 
traffic times for vessels. Nevertheless, the inland waterway budget was heavily 
diminished (V&W, 1988).

Looking at the institutional side, the specialised departments of 
Rijkswaterstaat needed to construct only a few projects and shifted their 
attention to maintenance. Rijkswaterstaat’s technocratic-scientific approach 
was challenged by environmentalists and local residents, who began to 
question the ecological and spatial implications of the inland waterway 
network (Filarski, 2014). As Van den Brink (2009) shows, Rijkswaterstaat 
was a powerful actor, fully pursuing ‘social engineering’, and perceived by 
outsiders as a ‘state within a state’. The impact on the surroundings and the 
potential ecological damage became more explicit with the widening of canals 
and rivers, due to the increasing size of ships. Filarski (2014) considers the 
year 1970 to be a true turning point, as local residents managed to prevent a 
widening of the Waal River near the city of Nijmegen. They challenged the 
prevalent approach within Rijkswaterstaat. Policy documents since the 1970s 
reflect this shift, stating the importance of incorporating ecological values as 
well as establishing linkages with other policy fields such as spatial planning. 
For instance, quoting the White Paper on waterways in 1975 (V&W, 1975: 
2-4), “the increase of new vessel dimensions will not be plainly directive for the 
state’s waterway policies”. More comprehensive forms of planning gained 
attraction, as it was recognised by parliament that “a better alignment and 
consideration, both within waterway policies and in relation with other societal 
sectors” was needed (V&W, 1975: 1-3). Research by Van den Brink (2009) 
demonstrates that Rijkswaterstaat continues to struggle with the question 
how to cooperate with local authorities and residents. 



54 Chapter 2     The issue of ageing infrastructures

Altogether, compared to phase 2, the alignment had changed considerably. 
The geographical scale became more oriented towards specific components, 
mainly considering specific objects in the network. The local context of the 
object started to be more integrated with ecological and spatial aims. This 
resulted in more integrated transport and land use plans; the functional 
scale expanded in comparison with previous phases. Due to budget cuts and 
prioritising of other elements, the time horizon was relatively short with only 
the minimum of required upgrades being done to ensure the inland waterway 
system was kept running.

Alignment in phase 4 (2010>): exploring new policy directions

As the network became saturated, policies in phase 3 focused on maintaining 
the current network and improving the network’s use. By upgrading objects, 
taking into account their locality, a smoothly run network was ensured. With 
the ageing of the network, this smooth operation has become more challenging 
to guarantee, as several policy documents state. Numerous hydraulic works built 
from the 1920s onwards during phase 2 are reaching the end of their technical 
life cycle. The Delta Programme (2012) provided an overview of estimated 
time frames for the replacement of these components, which include the main 
bulk of the waterway network. For instance, Rijkswaterstaat (2012) expects 
that a third of the navigation locks will need to be replaced before 2050. As a 
result, the latest policy document (I&M, 2012: 47) concludes that “the current 

 Phase 1 (<1920) Phase 2 (1920-1970) Phase 3 (1970-2010)

Geography Linkage
Regional circuits, 
no integration on a 
national scale

Network
Creating a standardised,
uniform network

Component
Upgrading objects [in 
isolation] in the network

Time 
horizon

Short term
Ad hoc, without a 
long-term vision

Mid term
Driven by a vision how 
the network should 
look like

Short term
Keeping the system run-
ning with only minimum-
required resources

Function Sectoral
Economic motives, 
canals as a means to 
bring prosperity

Sectoral
Economic motives, 
canals as a means to 
bring prosperity

Integrative
Combining transportation 
aims with ecological and 
spatial aims

Table 2.2. The alignment between the physical and social system of the Dutch inland waterways 

 in the four phases.
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system is vulnerable (…), because a major part needs renewal or renovation”. 
Rijkswaterstaat (2014a) identifies “the infrastructure renewal challenge” as one 
of its core priorities for the next five years. As this challenge of renewing and 
renovating hydraulic works is considerably different from maintenance issues, 
it “requires novel ways of working and novel insights” (RWS, 2014b: 7). As a 
result, we observe that the physical network is currently moving towards a new 
phase: a phase of reconsideration, in which the state of the network receives 
increasing attention.

Similarly to Frantzeskaki and Loorbach (2010), we observe different levels of 
reconsideration in policies that consider infrastructure renewal. First of all, 
current, dominant inland waterway policies, such as the latest strategic policy 
document (I&M, 2012), seem to opt for a ‘business as usual’ approach. These 
policies tend to stick to previously developed policies. For example, the latest 
policy document (I&M, 2012: 41) aims “to maintain the national networks 
of highways, railways and waterways to guarantee the well-functioning of the 
mobility system”. It will also report on the “factual condition of networks and 
functioning of network parts for the purpose of cost-effective maintenance” (idem: 
100). Consequently, it seems that the national government continues its policy 
focus on reliability and the presentation of inland waterways as an efficient 
alternative to the congested highway (I&M, 2012).

Second, two exploratory teams that are inventorying the infrastructure renewal 
challenge, appointed by Rijkswaterstaat, reconsider the network differently. 
The project team of the Replacement Challenge Hydraulic Works (abbreviated 
in Dutch to VONK) considers “the moment of replacement of these [public 
works as a] suitable time to re-evaluate the layout and desired functionality of 
the networks” (Bernardini et al., 2014: 2). The uncertainties that accompany 
planning for long-term infrastructure, in particular uncertainties related to 
climate change, are considered as well. Using different climate scenarios, their 
models can determine not only the technical, but also the functional end of 
lifetime. This integrative framework assists policy makers in prioritising network 
components, which may lead to the conclusion that “one on one replacement 
of existing infrastructure may not be the most logical choice” (Bernardini et al., 
2014: 2). Rather, to ensure a long-term functioning network, it may imply that 
assets either need new functionalities or become superfluous (RWS, 2014c). 
Accordingly, the focus in policies shifts towards corridors or even the complete 
waterway network. The project team of MultiWaterWorks (MWW), which 
specifically focuses on navigation locks, builds on this notion. Also, MWW 
argues in favour of moving beyond specific components (RWS, 2012). In 
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Continuation 
of current policies 

Component
Upgrading objects (in isolation in the 
network)  

Short-term
Keeping the system running with only 
minimum- required resources    

Integrative
Combining transportation aims with 
ecological and spatial aims       

Business-as-usual: 
potential misalignment or ‘lock in’ 

Development 
of new policies

Linkages (or network) 
Connecting objects to their wider network    

Long-term
Pro-actively drafting scenarios for 
networks-to-be-renewed  

Exploration of new policy paths: 
moving towards new alignment

Integrative
Reconsideration of the functionality  
of the network and its surroundings  

Phase 4: reconsideration

Figure 2.2. Different responses to a phase of renewal.
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particular, MWW favours standardisation between components, which will 
result in more efficiency. In sum, the reconsideration of the networks by both 
VONK and MWW is more fundamental, in which the functionality is re-
assessed and longer time horizons and higher-scale geographical scales are 
considered as well. 

At this point, we can discern a potential misalignment. The physical infra-
structure is emitting signals that it is entering a phase of renewal. Several 
policy documents have picked up these signals (Deltaprogramma, 2012; RWS, 
2014a, 2014b) and have put this before current policies: a phase of renewal 
requires novel policies that address renewal adequately. The exploratory 
studies by VONK and MWW emphasise broader geographical scopes, longer 
time horizons that incorporate uncertainties better, and a reconsideration of 
the functionality of the network. These directions are far from commonplace 
yet. The current, dominant stream of thinking is mainly a continuation 
of policies of phase 3: it approaches specific components as projects, with 
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limited time and geographical boundaries, to ensure a smooth operation of 
the network (I&M, 2012). Thus, policies seem to diverge on how to address 
renewal, interpreting the three scales differently (summarised in figure 
2.2). Accordingly, this observation raises the question if Rijkswaterstaat’s 
current institutional setting is able to anticipate renewal adequately; the 
current institutions seem not tailored to a phase of infrastructure renewal. 
In conclusion, a ‘mismatch’ seems to arise between the ageing infrastructure 
network and existing policies. This mismatch may threat the well-functioning 
of the inland waterway system.

Reflections: the need for a better institutional understanding

Based on the assessment above, the new phase of reconsideration can be 
seen as a new context for action, to which policies have to adjust. Similar 
to previous phase transitions, infrastructure-related organisations have to 
demonstrate adaptive capacity in order to be able to adjust their policies 
to a new environment. In that regard, Large Technical Systems literature 
can benefit from incorporating insights from the related field of the new 
institutionalism (Hall & Taylor, 1996; Verma, 2007) in order to understand 
the structuring effects of established institutions that condition actors 
in their social exchanges to transform the infrastructure system. In new 
situations, actors adhere to a learning process in which actors interpret their 
environment and take actions (Weick, 1995; Berkhout et al., 2006). The new 
institutionalism helps to understand this process, because it distinguishes 
between the continuation of existing institutions (institutional reproduction) 
and the exploration of new institutions (institutional change) (Mahoney, 
2000). Thus, in formulating a response to the challenge of ageing waterworks, 
actors will re-assess existing institutions and, if necessary, modify them or 
establish new ones.

If we take into account the transformation from phase 3 towards phase 4, we 
have observed two directions of adaptation (figure 2.2). In our case study, both 
the Ministry and Rijkswaterstaat are consciously anticipating infrastructure 
renewal. Yet, different project groups conduct the trade-off for adaptation in 
different ways. Current policies are incrementally refitting their practices to the 
new environment. In contrast, the exploratory studies of VONK and MWW 
question the infrastructure network more fundamentally, as they explore 
emerging niches and aim to incorporate external developments. In other words, 
we postulate that the re-assessment of institutions by actors plays a crucial role 
in pursuing institutional change, and consequently in being able to successfully 
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adapt to a new environment. This notion is already extensively explored in 
relation to a new environment caused by climatic change (e.g., Pahl-Wostl et 
al., 2007; Pahl-Wostl et al., 2011; Gober, 2013).

2.5. Conclusions

The historical overview in the previous sections demonstrates that the 
alignment of the Dutch inland waterway network as a Large Technical System 
has changed considerably (table 2.2). Originally a regional, sectoral approach, 
the policy focus altered towards a nation-wide perspective during the first 
half of the 20th century. The transformation towards this subsequent phase 
has taken quite some time; it took several decades and recommendations 
before the system really started to take off in the 1920s. From the 1970s, a 
more integrative focus emerged which also included ecological and spatial 
concerns. A mature inland waterway was created, saturating the network: 
there was a considerable drop in projects from the 1990s onwards. Phase 3 – 
a phase of maturity – can be characterised as a phase that tried to maintain 
the network as best as possible, further refining the network. It concerned 
predominantly maintenance works and only a few projects were executed each 
year. These projects were executed in an integrative manner, a transformation 
that was pushed by environmentalists and residents. To summarise, the 
transformations in alignment between phases demonstrate the challenges that 
are accompanied with becoming ‘aligned’ again, which can take quite a long 
stretch of time.

Now that a new change in phases can be regarded, from a phase of maturity (3) 
towards a phase of renewal (4), the alignment is altering once more. The physical 
network is ageing and needs a well-suited policy ‘response’. Our analysis shows 
a potential mismatch between the state of the infrastructure network and its 
policies. Given the large number of ageing infrastructure components, a renewal 
challenge awaits. Current policies continue the dominant policy approach as 
developed in previous phases, one that is strongly component-focused and 
more short-term oriented. New exploratory initiatives are currently carried out 
to interpret this new setting and formulate policy strategies accordingly. The 
initiatives point towards two main elements. First, they consider longer time 
horizons, which attempt to incorporate uncertainties, for example based on 
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advanced scenario planning. Second, they explore higher-scale, more integrated 
approaches that consider multiple components comprehensively, in which for 
instance corridors or even the complete network are re-evaluated. The suggested 
new policies – as a response to the new infrastructure state – therefore challenge 
the dominant policy path as pursued in previous phases.

Based on our analysis, we expect institutions to be a major explaining factor 
for systems to follow either a more incremental evolution, or a more radical 
transformation (Banister et al., 2011). Institutions condition actors in their 
social exchanges for transforming infrastructure systems. Our case study shows 
that institutional change in particular is hard to achieve, since it confronts 
the dominant path of a socio-technical system. Put differently, a novel way 
of working requires a high investment in learning in which dominant ideas 
are contested. It would be useful if future research explores the relationship 
between institutions and changes in socio-technical systems in more detail, 
specifically with regard to infrastructure renewal.





Chapter 3

Planning for waterway renewal: 
balancing between institutional 
reproduction and institutional 
change 



62 Chapter 3     Planning for waterway renewal

Abstract

Modern waterway networks are ageing and need to be renewed, yet the institutional 
context in the waterway sector is averse to change because of path dependencies. 
Waterway renewal, therefore, requires actors to navigate between institutional 
reproduction and change. Applying an innovative framework for analysing 
institutions in a case study of the Dutch national waterways, we mainly find 
instances of institutional reproduction, which turns waterway renewal into a 
technical and financial exercise. However, institutional change becomes increasingly 
evident through a new functional-relational path, suggesting that planning for 
waterway renewal also entails reconsidering novel waterway configurations and 
incorporating neighbouring spatial developments.
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3.1. Introduction

Modern waterway networks in the western world are rapidly ageing. Major 
components of these systems, such as weirs, bridges, and navigation locks, have 
reached or are currently reaching a state of maturity (and partial decline). This 
marks a clear need to renew and renovate them (Gil & Beckman, 2009; Van 
Dorsser, 2015; EIB, 2016). In addition to the technical and climate change-related 
challenges related to deteriorating waterway infrastructure, societal demands may 
also have altered considerably since the initial date of construction. Renewal of 
waterway networks is therefore presented as a change imperative for organisations 
responsible for infrastructure planning: the focus shift from developing to 
redeveloping networks (cf. Graham & Thrift, 2007; Bolton & Foxon, 2015; 
Kanter, 2015). However, previous research has demonstrated how the costs 
embedded in waterway infrastructure and institutions have created a context that 
is rigid and inert to change (Banister et al., 2011; Farrelly & Brown, 2011). This 
may, in turn, create a situation in which both the physical infrastructure and 
the social institutions become ‘locked in’ in past configurations that do not take 
current and future conditions, such as changing societal demands, decreasing 
public funding, and climate-related water stresses, into account (Chapter 2).

In order to anticipate and address a change imperative such as major 
waterway renewal, the central concern for planning research and practice is 
the organisation of collective action (cf. Alexander, 2005). This organisation 
is conditioned by institutions, since they operate as “the humanly devised 
constraints that structure political, economic and social interaction” (North, 
1991: 97). They can be both formal (laws, regulations) and informal (social 
conventions, norms). At the same time, institutions are the outcome of the 
organisation of collective action (cf. Giddens, 1984). As Mahoney and Thelen 
(2009: 4) argue, institutions are often treated as enduring features that are 
resistant to change. Accordingly, institutions are inherently conservative and 
self-reinforcing: it is their strength, yet also their weakness (Gupta et al., 2010). 
This presents an interesting paradox: whereas institutions are typically regarded 
as entities bringing predictability and stability, anticipating change and 
dynamism might put these entities under pressure. Indeed, waterway renewal 
may well call for ambiguity, change and dynamism – elements that can be far 
from predictable and stable. In the light of the anticipated waterway renewal, 
we have noted a research gap with regard to the agency of actors to bring about 
institutional change.
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Emphasising the agency of actors in institutional theories at critical moments 
in time (e.g., Sorensen, 2010; Salet, 2018) enables us to analyse how and why 
institutional change is initiated. From this perspective, actors are said to have the 
ability to enhance both processes of institutional reproduction, i.e. exploiting 
existing practices, and processes of institutional change, i.e. exploring new 
practices (cf. March, 1991; Mahoney, 2000). So, we aim to understand how 
actors perceive the change imperative of anticipating waterway renewal and 
which institutional change they find feasible. To analyse institutional change 
in waterway planning, we focus on agency and institutional dynamics from 
two key streams of institutionalism (new institutional economics and socio-
constructionist institutionalism). We will analyse institutional change in 
the context of the highly mature Dutch inland waterway network which is 
undergoing a major transformation. Since the Netherlands has proven itself to 
be forward-looking when it comes to waterway planning (e.g., OECD, 2014) 
and since its institutional setting is well-established and well-documented 
(e.g., Arts et al., 2016; Lintsen, 2002), it presents a perfect case for exploring 
processes of institutional change in regard to waterway renewal.

The structure of this chapter is as follows. The next section offers a dynamic, actor-
centred perspective on institutions, based on the notion of path dependency. 
It works towards a framework for assessing actors’ motivations for institutional 
reproduction and change from two institutional perspectives. The third section 
discusses the methodology and introduces the case study of the Dutch national 
inland waterway network. Fourth, the findings of the institutional structures 
and cultures at play in our case study are presented with their implications for 
waterway renewal. The final section consists of the conclusions and discussion.

3.2. Theoretical framework

A dynamic perspective on institutions: path dependency

Institutions condition actors in responding either positively or negatively to 
change imperatives (Gupta et al., 2010). Actors can ignore the change and 
discard it as irrelevant, or they can incorporate the change, which will set a 
process of institutional change in motion. In general, institutions typically 
hinder anticipating change, because they are often regarded as stable fixtures 
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structuring interactions between individuals, groups and organisations through 
self-reinforcing mechanisms (e.g., DiMaggio & Powell, 1983; Mahoney & 
Thelen, 2009). The self-reinforcing nature of institutions is stressed in the 
concept of path dependency. According to Sorensen (2015: 21), “[t]he core 
idea of ‘path dependence’ is that, once established, some institutions tend to 
become increasingly difficult to change over time, and so small choices early 
on can have significant long-term impacts”. Originally, the concept of path 
dependency was applied to explain ‘lock-ins’ in technical systems (Arthur, 
1994; Unruh, 2000); currently, the concept is also widely applied to the social 
sciences (Mahoney, 2000; Pierson, 2000) including the field of planning 
(Bertolini, 2007; Sorensen, 2015).

Path dependency does not imply that institutions are fixed or that rigidity is 
the sole potential outcome. Rather, path dependency implies that changes are 
structured by conditions (Sorensen, 2015). In fact, for a change imperative, 
the agency of actors plays a crucial role in challenging existing institutions and 
establishing new ones that may in time become institutionalised (Sorensen, 2010: 
281). Institutions only gain meaning once they are enacted and re-enacted by 
actors (Healey, 2007; Salet, 2018). So, if a change imperative is seen by actors as 
a critical juncture, actors can either reinforce established institutions or pursue 
institutional change. Therefore, as Mahoney (2000) states, path dependency 
involves both a mechanism of institutional reproduction and a mechanism of 
institutional change (figure 3.1). In line with March (1991), both are essential to 

Institutional responseCritical junctureInitial conditions

t = 3t = 2t = 1

A

A3, A4, A5, A… A2B

B1, B2, B3, B… C

E.g., waterway 
renewal

Reproduction

Change

Established 
institutional setting

Figure 3.1. Path dependencies (adapted from Mahoney, 2000; see also Matthews, 2013).
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institutions anticipating change, but it is a complicated balancing act. Tensions 
may indeed emerge easily between elements that aim to bring stability and those 
that look for experiment and novelty. Actors will have to be able to navigate 
between reproduction and change once a critical juncture has been reached.

Different path-dependent explanations from new institutional 
economics and socio-constructionist institutionalism

If we want to analyse the tensions that arise from actors pursuing either 
institutional reproduction or change, we need to further conceptualise how 
institutions are enacted by actors in practice (Salet, 2018). Under the umbrella 
term of new institutionalism, multiple conceptualisations for institutions as 
well as methodologies for researching institutions have been proposed (Hall & 
Taylor, 1996). Moreover, the new institutionalism can be witnessed more and 
more in planning research (Verma, 2007; Kim, 2011).

Following DiMaggio (1998: 620), two major streams of institutionalism can 
be distinguished on the basis of their theoretical orientation which we refer 
to in this dissertation as a lens rooted in new institutional economics (NIE), 
and a lens rooted in social-constructionist institutionalism (SCN) (for similar 
distinctions, see González & Healey, 2005; Buitelaar et al., 2007; Inderberg, 
2011). Although both have different theoretical (ontological) orientations, 
their origins are rather similar. On the one hand, both lenses argue that 
institutions operate in human interactions as both an enable and constraining 
factor (Salet, 2018). On the other hand, both lenses treat institutions as 
endogenous factors that can actively be created and re-created by actors 
(Kim, 2011). Both NIE and SCN have developed distinct research traditions 
to analyse agency and institutional dynamics, in which the mechanisms of 
reproduction and change are differently operationalised (Mahoney, 2000). 
NIE presumes that institutions are inter-organisational arrangements, 
which actors will re-create if that is in their self-interest based on voluntary 
rational choice. In contrast, SCN considers institutions as cultural signifiers 
to which (groups of ) actors can relate; actors will re-create institutions if 
they are considered inappropriate. Table 3.1 provides an overview of the two 
different perspectives on institutional change. Linking the two perspectives 
offers a complementary account of institutions, considering the logic of 
both instrumentality and appropriateness (Buitelaar et al., 2007). The NIE-
lens predominantly considers how actors rationally seek for efficient formal 
organisational arrangements, while the SCN-lens complements these findings 
with actors looking for appropriate, often more informal types of institutions.
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New institutional economics: a logic of instrumentality
The lens rooted in NIE presumes that the interactions between organisations 
to anticipate waterway renewal come with extra costs in addition to the 
actual production costs (Williamson, 1998): organisations will have to invest 
in each other, for instance, to get to know each other and reach agreement. 
It is presumed that organisations will have an internal drive to lower their 
transaction costs. In theory, over time, more efficient transactions will arise, 
as organisations are expected to act rationally and to seek utility maximisation 
(Hall & Taylor, 1996; Williamson, 1999). The transactions are governed by a 
system of organisational arrangements (Williamson, 1998). These arrangements 
can be regarded as “a means to an end” that contribute to the attainment of 
organisations’ sets of objectives in an efficient manner (Inderberg, 2011: 305). 
Clearly defined rights of ownership are expected to result in an improved 
inter-organisational coordination and distribution of responsibilities, with 
corresponding lower transaction costs. Consequently, the new institutional 
economics follows a logic of instrumentality to smoothen exchanges between 
organisations. From this perspective, planning can be seen in terms of 
individuals voluntarily making joint decisions. To smoothen their transactions, 
individuals establish organisational arrangements, which, in the extreme, may 
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Table 3.1.  A framework to research institutions from two lenses.
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result in either hierarchical organisations (through internalising activities) or a 
free market system (Alexander, 2001).

From this perspective of voluntary choice, organisations will continuously 
consider their transaction costs to improve efficiency. A key assumption 
is that as long as the costs in the current arrangements do not outweigh 
the costs in alternative arrangements, current organisational structures will 
be reproduced. Only when it is no longer in the interest of organisations 
to maintain the established arrangements will institutional change occur. 
Such a change is driven by a different cost-benefit trade-off, derived from 
the evaluation of institutional performance for ensuring a well-functioning 
waterway system (Mahoney, 2000). However, in their evaluation, 
organisations tend to focus on the here and now and therefore neglect the 
long run and the bigger picture (Levinthal & March, 1993). Consequently, 
following Williamson (1999: 1105), transaction cost economics assumes that 
“previously unrecognised regularities” will be detected by organisations along 
the way as they hamper organisational performance. This will subsequently 
lead to instrumental improvements in organisational arrangements that will 
lower the transaction costs.

Socio-constructionist institutionalism: a logic of appropriateness
The institutional cultures strand is rooted in a cultural approach that examines 
“the socially embedded process of institutionalisation” highlighting dialogue 
over decisions (Buitelaar et al., 2007: 895). From this viewpoint, institutions 
are not instruments for achieving certain goals more efficiently, but rather 
operate as frameworks of meaning. Institutions thus serve a logic of social 
appropriateness, instead of a logic of instrumentality (March & Olsen, 1989). 
This logic of appropriateness is expressed through shared belief systems 
and practices, demonstrating that the ‘rules of the game’ are embedded in 
a wider culture (Hall & Taylor, 1996). To get a grip on this culture and 
the shared belief systems, discursive approaches in which language plays a 
central role are often used (Meyer & Rowan, 1977; Van Hulst & Yanow, 
2016). Organisations jointly construct meaning, thus determining the 
appropriate actions. This meaning-making process results in discourses that 
allocate meaning to social and physical phenomena which are reflected in a 
set of practices (Van Hulst & Yanow, 2016). Dominant discourses operate as 
institutional cultures that condition the interactions between organisations 
through a logic of appropriateness. As a result, planners have become aware of 
how the wider historical-institutional context (for example visible in public 
norms) conditions specific planning practices (González & Healey, 2005).
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As previous research has shown, organisations have a tendency to comply 
with established institutional cultures, which process has been referred 
to as “institutional isomorphism” (DiMaggio & Powell, 1983). Meyer 
and Rowan (1977: 348) argue that this compliance demonstrates how 
organisations legitimatise their existence by adhering to societal values that 
define what is considered appropriate. This inclination operates as a strong 
driver for the mechanism of reproduction (Mahoney, 2000). Discrepancies 
between prevailing belief systems may challenge the dominant institutional 
culture, which subsequently could set institutional change in motion. Such 
discrepancies can arise out of changing belief systems, expressing different 
central concepts. Ultimately, this may result in the breakdown of one culture 
and its replacement with another.

A synthesis

Table 3.2 summarises the two strands and their perspective on institutional 
reproduction and change. It is important to note that the mechanisms of 
change in both strands are driven by agents: institutional change is affected by 
either new organisational trade-offs or changes in organisations’ belief systems 
(cf. Mahoney, 2000). To conclude, assessing both the reproduction and change 
capacities of institutions, from two different institutional angles, will improve 
our understanding of how actors deal with change and dynamism.

NIE: Logic of 
instrumentality

Mechanism of reproduction Mechanism of change

Rational cost-benefit trade-off 

(lowering transaction costs)

New insights leading to new 

trade-off: challenging the 

instrumentality

SCN: Logic of 
appropriateness

Reconfirming appropriateness; 

‘compliance to the norm’

Changes in the values of actors: 

challenging the appropriateness

Table 3.2. The two institutional strands offer different explanations for institutional reproduction 

 and change (adapted from Mahoney, 2000).
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3.3. Methodology

Both institutional strands focus on the agency of organisations to modify 
established institutions. As a consequence, in our analysis, we will highlight 
how organisations play a central role in waterway management and planning 
approach waterway renewal and to what extent they perceive current institutions 
as both instrumental and appropriate. Waterway renewal is defined as a critical 
juncture (see figure 3.1) which makes it a suitable opportunity for reflecting 
whether established institutions still suffice. Our analysis allows us to identify 
mechanisms of reproduction and change from two lenses (cf. table 3.2). We 
have examined this in the context of a case study of the Dutch inland waterway 
network, which will be introduced first.

Introduction to the case study

The Dutch national inland waterway network is among the oldest transportation 
networks in the Netherlands. Many components, such as weirs, locks and 
bridges, have been built in the 1920s and 1930s (Van Dorsser, 2015). Moreover, 
a review of academic literature on the case study (Lintsen, 2002; Van den 
Brink, 2009; Arts et al., 2016) shows the path-dependent nature of the Dutch 
waterway network, due to a firmly established institutional setting.

The institutions in the Netherlands date back to the Napoleonic era (late 18th 
century). Originating from that time, the Dutch Constitution prescribes that 
it is the state’s responsibility to make the land suited for human habitation 
and to protect and improve the living environment. Providing infrastructure is 
therefore considered a public task in the Netherlands. To illustrate, the Ministry 
of Infrastructure & Water Management yearly spends approximately 2.5% of the 
Dutch GDP on infrastructure development, management and operation (Statistics 
Netherlands, 2016). As a result, institutions developed in which the national 
government has the right of ownership to develop infrastructure. For instance, 
the centrally-led Rijkswaterstaat agency was founded in 1798 to develop and 
operate the waterways across the Netherlands. Currently, Rijkswaterstaat is the 
executive arm of the national Ministry of Infrastructure & Water Management. 
Together they are the main parties responsible for the national waterways. 
Due to decreasing public funding, the national government is in search for co-
financing arrangements with regional and local governments. For infrastructure 
investments, there are strict legal procedures that ensure consultation with regional 
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and local stakeholders (see Arts et al., 2016). This consultation was typified by 
the OECD (2014: 17) as “a distinctive ‘polder approach’, which values concerted, 
consensus-based decision-making”. The national government has traditionally 
been the most powerful national actor in waterway development, exerting full 
control. This is symbolised in the central role of Rijkswaterstaat in the formation 
of the Netherlands (Lintsen, 2002). This role still influences the engineering-
driven discourse (Van den Brink, 2009; Arts et al., 2016). More recently, with 
the integration of new functions such as ecology and recreation (related to the 
Integrated Water Resources Management), the national government has been 
repositioned as an initiating or facilitating actor leaving more room for other 
parties to pursue their waterway-related interests (Hijdra et al., 2014). These 
other parties are primarily public bodies, such as regional and local governments, 
but may also be private parties (e.g., container terminals, surrounding land-use 
owners, farmers). Despite the emergence of new institutions, the established 
institutional setting remains dominant. To illustrate, the Dutch national Council 
for the Environment and Infrastructure recently concluded that a sectoral way of 
working, occupied with realising new transport capacity, still prevails in Dutch 
planning practice (Council for the Environment and Infrastructure, 2018).

The current waterway network is ageing and requires major upgrades 
(Deltaprogramma, 2012; Van Dorsser, 2015; EIB, 2016). This has prompted a 
search for new ways of working that will guarantee a well-functioning system in 
which the organisations involved may have new roles to play (Van der Vlist et al., 
2016). In our study, this search is regarded as an excellent opportunity for actors 
to reflect critically on the established institutions, since they determine how 
waterway renewal will be approached: according to the organisations involved, 
do current institutions still suffice? And if not, how should the institutions be 
altered following the logics of instrumentality and appropriateness?

Data gathering and analysis

In order to examine which institutional change actors believe is required 
for waterway renewal in the Dutch national waterways, 23 interviews were 
conducted in two rounds with senior officials working for key organisations in 
the waterways, such as the Ministry of Infrastructure & Water Management, its 
executive agency Rijkswaterstaat, regional governments (provinces), the logistic 
sector and port authorities, knowledge institutes, consultancies and construction 
companies (see Appendix A). Each interview consisted of a reflection on current 
practices and interactions in concrete waterway examples and projects in order 
to reveal existing institutions and a discussion on (required) changes in these 
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practices. All interviews were audio-recorded and transcribed. Summaries were 
sent to the interviewees for confirmation.

The interview transcripts served as the basis for the explication of the established 
institutions and for the proposals for modification of these institutions. The 
qualitative data computer programme Atlas.ti was used to code the transcripts. 
All interviews were coded twice (Appendix E): first from a NIE-perspective; 
then from a SCN-perspective. Concerning NIE, the right of ownership is a 
defining concept (e.g., the right to use or modify the waterway), which can 
be seen in the legal responsibilities (mandates) and financial structures. To 
operationalise SCN, the shared belief system and practices were further divided 
according to content (what are the key values and practices in the culture?), 
roles (which roles do the parties have to play and why?) and argumentation 
(is the culture based on coherent and consistent reasoning?) (Fisher, 1992). As 
such, the coding process started with a deductively constructed code tree with 
two families of institutional structures and cultures.

We defined actors’ views on the institutions at two moments in time (cf. 
figure 3.1). As we were examining a highly advanced institutional setting, the 
established institutions according to actors were taken as the initial conditions 
(t=1 in figure 3.1). Waterway renewal is operationalised as the critical 
juncture (t=2) at which it is assessed by actors whether institutions can still 
be considered instrumental and appropriate (cf. table 3.2). This may trigger 
both institutional reproduction and institutional change (t=3). Institutional 
reproduction is considered in a continuation of rights of ownership and 
dominant discourses, institutional change in proposed changes in rights 
and discourses. In the end, our findings will show whether institutional 
reproduction, institutional change or both will take place. More in particular, 
institutions that can balance the two will be able to fully anticipate change.

3.4. Actors’ views on institutional change for renewal in the 
 Dutch national inland waterways

This section presents the empirical findings regarding actors’ views on 
institutional reproduction and institutional change in the Dutch national 
inland waterways triggered by the topic of waterway renewal. The following 
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sub-sections discuss the findings from the NIE-lens (in which actors are 
driven by a logic of instrumentality) and the SCN-lens (in which actors are 
driven by a logic of appropriateness) respectively (summarised in table 3.3 at 
the end of this section).

Actors views’ on instrumental institutions

Initial conditions: current institutions 
As all interviewees confirmed, providing infrastructure is considered a public 
task in the Netherlands. For instance, as interviewee #3 from the logistics 
sector puts it, the national government has a duty to cater for smooth inland 
navigation and water safety. Consequently, the national government, more 
specifically the Ministry of Infrastructure & Water Management (responsible 
for policy-making) and its executive agency Rijkswaterstaat (for the day-
to-day operation), has the right of ownership. This right of ownership is 
reflected in the responsibilities of the national government to safeguard 
the primary aims of the waterways, i.e. ensuring waterborne transportation 
and guaranteeing water discharge for water safety purposes. Interviewees 
state that the national government’s overarching objective with regard to 
the waterways is maintaining a system that does not fail these tasks. As 
interviewee #9 argues, “[maintaining an advanced system] is quite a challenge 
in itself ”. Although it has full control, the national government is obliged 
to consult with regional and local parties on investments in the waterways. 
Other parties intend to use or modify the waterways rely on the national 
government, as it has to approve their plans.

The existing institutions (t=1 in figure 3.1), developed to secure current 
waterway performance to maximise utility, can be typified as formal and 
hierarchical, with clear responsibilities for each party (captured in legal 
and financial agreements). Every year, the Ministry approves the national 
infrastructure budgets, which are derived from the national Infra Fund (for 
transportation such as highways and waterways) and Delta Fund (for the 
national water system) (see also Arts et al., 2016). These funds run until 2030, 
with allocated budgets for infrastructure construction and maintenance. 
According to interviewee #5, who works for the Ministry, the construction 
budget is expected to resolve the major bottlenecks in the transportation 
systems before 2030, based on current scenarios. In addition, there are funds 
for maintenance and operation, which the executive agency Rijkswaterstaat 
uses to ensure a smooth operation of the transportation system. This budget 
category includes renewal and renovation (I&M, 2017).
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As a consequence, waterway renewal has been operationalised as primarily a 
task for the infrastructure operator. Between the strategically-operating Ministry 
and its implementer Rijkswaterstaat, organisational arrangements have been 
established to streamline the funds allocated. Over time, the responsibilities and 
exchanges have been formalised and institutionalised. As a result, the transaction 
costs are perceived as relatively low by interviewees #5 and #14, as both parties 
know each other well and the aims are clear. As considerable budgets are 
involved, accountability to parliament is important. Therefore, the whole process 
is streamlined in strict procedures that prescribe responsibilities and budget 
allocations between the Ministry and Rijkswaterstaat. Given that Rijkswaterstaat 
as the operator has more hands-on knowledge, the Ministry tries to overcome 
information asymmetries, for instance by commissioning Rijkswaterstaat to 
deliver an overview of the technical state of the waterway network to the Ministry 
every two years. The executive agency underscores that renewal is mainly a 
technical exercise. Therefore, interviewees argue that the need for consultation 
with other parties is limited, since renewal often does not lead to altered or new 
functionalities. A Rijkswaterstaat employee (interviewee #13) specifies that:

“In the national inland waterway system, you will find all types of infrastructure
assets which reach their technical end-of-life-cycle. We just ask [the Ministry] 
for money to replace those assets with new ones. That is the common procedure, 
which remains within the technical domain.”

To conclude, the NIE-lens reveals that actors perceive institutions focusing 
on the budget and technical issues as instrumental. Consequently, the 
organisational arrangements centre on the Ministry and Rijkswaterstaat and 
do not have much political influence, so transaction costs are perceived as low.

Critical juncture: institutional structures for renewal
For waterway renewal (t=2 in figure 3.1), the public task of providing 
infrastructure is not put into question. Interviewees argue that, if the 
infrastructure starts deteriorating, the national government has a responsibility 
to continue (or even upgrade) current performance levels. The right of 
ownership remains therefore unaffected. The growing importance of waterway 
renewal incited Rijkswaterstaat to start several exploratory studies. These 
studies, amongst others, can be considered a reflection on existing institutions 
and have led to new insights and demands on how to approach renewal. 

The project Renewal Challenge Hydraulic Works (in Dutch: Vervangingsopgave 
Natte Kunstwerken) and an exploratory study on the Meuse river (Grip op 
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de Maas) have raised the awareness that replacing waterway assets on a one-
to-one basis might lead to a ‘lock-in’ of the current waterway system. As a 
Rijkswaterstaat interviewee (#20) argues, replacing assets one by one “implies 
that (…) the [waterway] system configuration will also function for the long 
term, that it is durable.” Interviewees involved in the studies became aware 
that waterway renewal is not necessarily purely related to maintenance. As 
interviewee #13 illustrates with an example:

“[The asset] is part of a waterway system, which has been designed for [specific
purposes]. By now, these purposes have changed. So you want to replace [an asset] 
for a dated objective… Don’t we need to take a closer look? Well, that was not 
commonplace.”

This demonstrates that there may exist a variety of alternatives for renewing 
waterway assets besides just replacing them. As a result, renewal discussions 
obtain a political dimension, in which existing functionalities are questioned. 
In addition, functionalities such as recreation, energy generation, and 
ecological issues are increasingly incorporated into waterway planning as 
well. Waterway renewal is no longer only the operator Rijkswaterstaat’s 
responsibility, but other parties are getting involved too. This puts the 
instrumentality of current institutions into question. It marks a shift from 
technical, hierarchal organisational arrangements towards more functional, 
relational arrangements.

Interviewees propose several modifications of established institutions to move 
away from an arrangement in which the Ministry and Rijkswaterstaat take 
the lead. The first modification relates to the funding source. At the moment, 
the Infra and Delta Fund only provide funding for one-to-one renewal 
from the maintenance budget (figure 3.2). For additional functionalities, 
new funding sources should be found. Interviewee #4 from the Ministry 
indicates that they have gained quite some experience co-financing water 
system projects with fellow public governments, for instance in the national 
Delta Programme (Deltaprogramma) and the Flood Protection Programme 
(Hoogwaterbeschermingsprogramma) in which national and regional 
governments co-operate. A similar approach is taken in the transportation 
sector, in which the national programming, planning and budgeting (PPB) 
framework of key Dutch national infrastructure projects is followed. This 
framework encompasses the Multi-Year Programme for Infrastructure, Land 
Use and Transport (Meerjarenprogramma Infrastructuur, Ruimte en Transport) 
and translates strategic transportation policies into specific national projects. 
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The PPB-framework extensively describes the rules of the game for national and 
regional parties to negotiate and decide upon either the construction of new 
infrastructure or the renewal of existing infrastructure (see Arts et al., 2016).

Positioning waterway renewal in the national programming, planning and 
budgeting framework creates a new institutional setting, in which the Ministry 
(and its executive agency, Rijkswaterstaat) is no longer the only responsible 
player. Transactions between mainly public governments become the core 
focus. The Ministry has declared that it is willing to discuss regional initiatives, 
as interviewee #4 demonstrates: “You can link [your ambitions to ours] and 
participate. But if you want to join, you’ll have to contribute financially, too.” Even 
so, these discussions take place within certain boundaries (rights of ownership), 
as national interests can overrule regional ambitions: “If you want to arm wrestle, 
you should not do that with us of course.” (interviewee #4) Some provinces, 
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although not all (yet), see an opportunity to connect regional ambitions with 
national renewal projects. As interviewee #8 from a province explains, “If you 
have ambitions [as a province], you have to take your responsibility. And in financial 
terms, too.” Both quotes illustrate that discussions can easily become a financial 
matter (cf. figure 3.2). Although the Ministry argues that other parties had better 
just join this new ‘game’, regional parties feel that the sectoral (transportation) 
angle is still dominant, since the Ministry is tied to fixed budgets and can 
overrule regional parties. The Ministry confirms this: “Only when there are great 
ideas [from regional parties] can we explore whether we can expand our budget. 
It does not work the other way around.” (interviewee #4) Moreover, the new 
arrangements currently still operate in a rather informal way and, according 
to interviewee #10, are highly reliant on regional political ambitions. As a 
consequence, arrangements become more open, yet also appear more ad hoc. 

In these new, more political arrangements, Rijkswaterstaat finds it difficult to 
define its responsibility. Interviewees from Rijkswaterstaat perceive themselves 
as operators who can put issues on the agenda of the Ministry. A consultant 
(interviewee #1) observes that Rijkswaterstaat likes to attend negotiations within 
the national PPB-framework as a neutral party (the operator as the expert that 
other parties can consult with), but regional governments especially consider 
Rijkswaterstaat a representative of the Ministry. As interviewee #16 from 
Rijkswaterstaat confirms, “We are not independent.” Being one of the parties at the 
table, Rijkswaterstaat is also less familiar with combining its own interests with 
those of the others, as it considers its own interests of higher national importance. 
For example, interviewee #12 argues “[Rijkswaterstaat] should not all of a sudden 
allow activities that may harm how our waterway network currently functions. You 
have to be very alert in that respect, (…) or else you’ll devaluate your own system.” 

Regional and local governments gain more responsibilities and are often 
represented by the Dutch provinces. Whereas some provinces are very active 
in connecting waterway developments with regional economic development 
(e.g., Overijssel, Noord-Brabant), others are more hesitant or even unaware of 
the possibilities. This latter group of provinces (e.g., interviewee #7) argues that 
the Ministry should initiate waterway (re-)development programmes which 
regions can join later. However, the Ministry is taking a similar perspective in 
waiting for regional initiatives, because, according to interviewees #4 and #5, 
only then will be revealed what certain projects are really worth to the regions. 
Other regional parties, such as semi-public agencies (e.g., energy companies), 
can participate in renewal developments, but so far, their contributions can 
only be seen in small-scale pilots initiated by the national government.
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Private parties have not experienced great changes in their responsibilities. 
To illustrate, interviewees #2 and #22 from the logistics sector and water 
construction companies argue that they remain fully dependent on the national 
government, as waterway development remains a public task. They acknowledge 
that they have good connections within the national government with whom 
they can raise potential concerns.

As the division of responsibilities becomes messier (and is still under 
discussion), approaching waterway renewal within the national programming, 
planning and budgeting scheme with a view to include more functional 
discussions on the waterways, may add to the ambiguity. It may increase 
transaction costs between parties. As interviewee #1 observes, “A mismatch is 
likely to arise between the agendas and rhythms of the different parties”. At the 
same time, the ‘corners of the playing field’ are still undefined: interviewees 
adhere to different views on what is most instrumental. This underlines the 
different operationalisation of utility maximisation, which has changed for 
some through the exploratory studies by broadening the goal of renewal. 
Still, reassuring the dominant path, a group of interviewees questions to what 
extent the PPB-framework is indeed suitable for renewal and whether the 
current organisational arrangements are already sufficient. At the moment, 
these existing institutions are expanding (thus slowly changing) with an 
explicit assignment to inventory potential renewal options that adhere to the 
national PPB-framework, as seen in Rijkswaterstaat’s updated strategic vision 
on renewal and renovation (I&M, 2016).

To conclude, institutional change is occurring through an extension of the 
dominant organisational arrangements as the outcome of new insights and 
demands (table 3.3; t=3 in figure 3.1): in addition to a technical focus (a 
result of institutional reproduction), a functional perspective (institutional 
change) has emerged that is presented by actors as more instrumental with 
the potential to approach waterway renewal in a more comprehensive fashion 
that includes national and regional actors. However, this path has yet to be 
explored in practice.

Actors’ views on appropriate institutions

For the SCN-lens, we re-constructed institutions that actors find appropriate 
based on content, roles and argumentation. As with the section on instrumental 
institutions, we looked at current institutions and institutions for renewal.
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Initial conditions: current institutions
The availability of the waterway system for the main users (shipping) was put 
forward by interviewees as a central concept in the discourse on waterway 
renewal A smooth operation of the waterway network is therefore regarded 
appropriate, as reflected in concrete performance levels (e.g., navigation locks 
have to be available 98% of the time) that are set by the Ministry of Infrastructure 
& Water Management and with which its executive agency, Rijkswaterstaat, 
has to comply. To illustrate how appropriateness is linked to availability and 
reliability, interviewee #4 refers to former minister Karla Peijs (2003-2007) who 
often said it was important to “maintain what we have got” (in Dutch: “houwen 
voor bouwen”). From this perspective, ageing infrastructure could challenge the 
performance of a waterway network. Therefore, as infrastructure ages, “Regular 
maintenance and renewal has received more attention” (interviewee #5).

This emphasis has clear implications for the management of the network. In 
the exploitation of the waterway system, operator Rijkswaterstaat is the main 
player as it is responsible for the preservation of the availability. According to 
interviewee 9, “A typical operator is rather conservative, it is someone who just 
wants to have it right. So (s)he will always rebuild what was there, as (s)he knows 
it was of good quality.” In other words, a proven system should be maintained. 
Interviewees from Rijkswaterstaat perceive themselves as apolitical and 
rational experts: “We have become an executive agency and as a result [we have 
been placed] outside of the political domain. (…) We are judged on availability.” 
(interviewee #19) Rijkswaterstaat translates the objectives from the Ministry 
to specific performance indicators (e.g., ‘service level agreements’) and 
projects resonating new public management thought with ‘value for money’ 
principles. In this respect, Rijkswaterstaat relies on a technical knowledge 
base, which is explained by interviewee #1:

“[It encompasses] a feasibility or steerability way of thinking of Rijkswaterstaat. 
You can construct a completely rational system [with] performance indicators 
which you then translate for the different branches that you have to manage, but 
I do not believe in that approach.”

To summarise, the institutions that actors regard appropriate are risk-averse, 
rationality-driven and somewhat conservative (t=1 in figure 3.1). In this 
discourse, Rijkswaterstaat plays a central role.

Within the context of waterway renewal, a culture has emerged in which the 
reasoning goes that if an asset in the waterway network reaches its technical 
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end of life, it will be replaced in order to safeguard performance. Interviewee 
#14 explains:

“When a piece of infrastructure does not function anymore, and so technically 
is written off, well, you’ll have to make an investment to bring it back to its 
previous level. The goal is then linked to maintaining the current waterway 
network.”

As Rijkswaterstaat is predominantly in charge, it is not only the regional 
stakeholders who have limited awareness of the emerging issue of waterway 
renewal, but the Ministry initially did not perceive it as their responsibility, 
either. Interviewee #12 states that “[Renewal] is a task that is on the agenda of 
Rijkswaterstaat as the responsible operator and maintainer of the waterways.” This 
perception is reinforced by the fact that renewal issues are programmed by 
Rijkswaterstaat within the available budgets (cf. figure 3.2).

Critical juncture: appropriate institutions for renewal
In view of the number of waterway assets that have to be renewed, interviewees 
argue in favour of expanding the appropriateness of availability and reliability 
with novel, additional concepts. According to interviewee #13, the focus has 
been too much on minor, technical elements (the “bolts and nuts”) and on isolated 
objects. Instead, interviewees would prefer to include wider developments. For 
instance, interviewee #14 states: 

“That you can provide additional input based on, what do I see in regard to the 
functionality [of the waterway system], and in regard to the surroundings? What 
do I have to take into account? That [question] is really new.”

These issues all relate to the current configuration of the network. Therefore, 
a shift in content and argumentation can be observed: what is considered 
appropriate is extended to the notion of functionality. With this concept, 
waterway renewal becomes not just a way to maintain the current system in 
order to safeguard performance, but also an opportunity to integrate different 
developments and to transform the waterway network. For instance, interviewee 
#8 argues that it is an opportunity for his region to boost the current regional 
economic situation.

In this discourse, in which actors stress the possibilities of transforming the 
network, the parties involved are developing new roles. The Ministry of 
Infrastructure & Water Management, for instance, aims to move away from 
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its prescribing role. According to interviewee #4, “[Taking the lead] is a position 
we do not want so much anymore. Others just lean back, they think that it is the 
national government’s turn, they will pay, so we do not have to think about it.” 
Instead, the Ministry is looking for initiatives shared with regional and local 
governments to create widely supported waterway renewal plans. Still, they 
remain a dominant player: “We obviously have a clear role, as we are the party 
with the large sums of money. (…) Without us those major infrastructure projects 
cannot proceed.” (interviewee #4) Also, the Ministry stresses that initiatives need 
to be sober and effective. Other parties that want to participate in renewal 
projects have to contribute financially, as budgets are limited (see figure 3.2). 
There must be a clear synergy and, with infrastructure at the eve of breaking 
down, there is a clear time horizon before plans and projects have to be finalised. 

On the regional level, it is the province as the regional government that considers 
itself a linking force that can bring together varied interests. They are already 
familiar with this role from having had to deal with many cases involving 
adjacent land use. They argue that they often know their region better than the 
Ministry or Rijkswaterstaat. Based on the interviews, we can distinguish two 
types of provincial roles. Some provinces take a ‘wait-and-see’ stance which is a 
more traditional role. Only once the national government has launched a plan 
for their region will they lobby to incorporate their regional interests in the 
plan. For them, the Ministry remains a “black box” (interviewee #7) which “so 
to speak still operates from its ivory tower in The Hague” (#8). Other provinces are 
much more pro-active and often have ambitious regional development agendas. 
For instance, interviewee #10 from the province of Overijssel states: “We are 
currently very busily looking to expand the renewal challenge to logistic opportunities 
for Overijssel. (…) How can we achieve more economic growth to benefit from 
[renewal] as much as possible?” They actively approach the national government 
with their ideas, often backed by a regional lobby of either businesses or citizens’ 
initiatives. Since they typically also provide additional financial resources, it 
allows them to create synergy with national ambitions. Currently, the latter, 
pro-active stance seems to be favoured by the Ministry.

The interviewees have less clear ideas about a possible role for Rijkswaterstaat. 
On the one hand, Rijkswaterstaat is commissioned by the Ministry. As the 
Ministry argues, “We have to keep Rijkswaterstaat focussing on [functional issues], 
too” (interviewee #5). On the other hand, Rijkswaterstaat has most of the expert 
knowledge on the waterway system, as they hand its day-to-day operation. 
Discussions between the Ministry and regional governments can lead to novel 
configurations of the waterway system; Rijkswaterstaat will basically have to 
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comply with the outcomes. Interviewee #20, working at Rijkswaterstaat, 
argues: “Anything is possible, but we are responsible for the system.” Put 
differently, Rijkswaterstaat’s focus on the operation of the network can clash 
with functional negotiations by the Ministry and regional governments. Here, 
a discrepancy can be observed between the established, risk-averse discourse 
of reliability and the emerging discourse that is more opportunity-driven and 
open to new initiatives. 

In this emerging stream, a relatively different belief system with regard to 
appropriateness has developed, in which actors emphasise the larger picture 
to be taken into account. From this perspective, renewal is not just a technical 
issue, but also relates to the waterway system (what do we want to do with the 
waterway system and the surrounding region? – an object-related question) 
and what parties aim for (who to involve? – a more process-related question). 
As interviewee #6 observes, “Other parties had the comfortable position kicking 
against [complaining about] Rijkswaterstaat and the Ministry, but that does 
not hold anymore.” Nevertheless, the national government remains powerful 
as it has the largest budget (Ministry) and the expertise (Rijkswaterstaat). 
To conclude, institutional change is slowly occurring and the concept 
of appropriateness is being expanded by actors, by incorporating a more 
functional, relational understanding of waterway renewal in an addition to 
the operator-dominated perspective (table 3.3; t=3 in figure 3.1).

NIE: Logic of 
instrumentality

Mechanism of reproduction Mechanism of change

Advancement of a technical 

approach, financed by regular 

maintenance budgets; 

Ministry and Rijkswaterstaat are 

leading actors

 Transactions oriented 

towards the here and now

 

Rise of a new functional and 

relational approach: using the PPB-

framework for co-financing with 

national and regional parties

 “Broader” transactions 

oriented towards the long term 

and the bigger picture

SCN: Logic of 
appropriateness

Continuation of an operator-

dominated (i.e. Rijkswaterstaat) 

culture that takes a technical 

perspective on waterway renewal

 Actors espousing the 

dominant discourse

Emergence of a more strategic, 

functional discourse that questions 

current waterway configurations with 

wide stakeholder involvement

 Actors questioning the 

dominant discourse with novel 

concepts

Table 3.3. Institutional reproduction and change in the Dutch inland waterway network.
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3.5. Conclusions and discussion

As waterway networks in the western world are increasingly ageing, waterway 
renewal becomes a change imperative for redeveloping and transforming 
these networks to meet current and future demands. For waterway planning 
and management, it brings up strategic considerations of what we want to 
do with these mature networks which typically last fifty to one hundred 
years. The aim of our chapter was to understand from two institutional 
lenses how actors perceive the change imperative of anticipating waterway 
renewal and which institutional change they find feasible. In this chapter, 
institutions are not seen as stable entities, although they are often depicted 
as such, but rather as dynamic entities that actors can re-create. The 
literature on path dependency has demonstrated how anticipating change 
can be strongly conditioned by established institutional paths. In these 
paths, both institutional reproduction and institutional change occurs. For 
the successful anticipation of waterway renewal, actors need to navigate 
between reproduction and change – i.e. exploit current practices and 
explore new ones (March, 1991).

This chapter has developed a framework that enables us to identify these two 
mechanisms as approached from new institutional economics and socio-
constructionist institutionalism. Whereas new institutional economics is 
driven by a logic of instrumentality, socio-constructionist institutionalism 
can be understood through a logic of appropriateness (table 3.2). A case 
study of the institutional setting of the Dutch national inland waterway 
network was used to explore this. Our results demonstrate that newly 
established transactions consider the longer term and wider regional 
developments leading to different trade-offs; new interpretations include 
not only technical aspects of the ageing infrastructure but also look into its 
functionality (table 3.3). Still, in line with previous research (Banister et al., 
2011; Farrelly & Brown, 2011), existing institutions condition to a great 
extent how waterway renewal is approached, therefore indicating that the 
balance between institutional reproduction and change is currently tipping 
to the former. Accordingly, actors perceive discarding existing institutions 
as not instrumental and inappropriate, but rather opt for modifying and 
complementing them with new institutions in order to make them “work”. 
New institutions are thus emerging, which Mahoney and Thelen (2009) 
refer to as institutional layering. 
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The implications for planning practice are a broadening up of approaches to 
waterway renewal (figure 3.3). From both theoretical lenses, it becomes clear 
that, in addition to the dominant path (A in figure 3.3), a new path is emerging 
(B). Consequently, we have observed a shift from approaching renewal as a 
technical and financial issue (focused on isolated objects) towards an issue that 
requires functional-relational discussions related to wider system implications. 
In our case, these discussions aim to enhance the coherence between national 
infrastructure investments and regional spatial developments, for instance 
through exploring potential synergies. Thus, the technical-hierarchical way 
of working was seen by interviewees as inappropriate, since renewal requires 
larger-scale discussions about the future of the waterway network. Likewise, 
with this broader scope in mind, the instrumentality of the existing institutions 
was considered inadequate. Interviewees argued that, depending on the size 
of waterway assets, either a more technical or a more functional approach 
can be followed. A reconsideration by actors of the logics of instrumentality 
and appropriateness thus leads to a diversification of approaches to renewal. 
For planning theory and practice, these findings are important, because 
they demonstrate that actors are deliberately aiming at institutional change 
in order to tailor institutions to a new situation. As existing institutions 
are mainly complemented by new ones, institutional change in our highly 
institutionalised case study demonstrates to be an incremental process. Given 
the explorative nature of our empirical work, future research can further 
ground these findings.

Institutional responseCritical junctureInitial conditions

A3, A4, A5

B2, B3, B4

A2: 
Operator-dominated, 
technical perspective 
on waterway renewal

B1: 
Functional perspective 

questioning current 
configurations with wide 
stakeholder involvement

A1: 
operator-dominated, 
technical perspective 
on waterway renewal

Figure 3.3. Institutional layering in the Dutch inland waterway system for waterway renewal.
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More generally, our research indicates that institutional change is accelerated 
once actors deliberately put the dominant logics of instrumentality and 
appropriateness under pressure. It raises the question whether planners have 
the capacity to enhance mechanisms for institutional change. Since institutions 
have a tendency to reinforce themselves, questioning established institutions 
does not come easy. Our case study of the institutional setting in the Dutch 
inland waterway network was no different in that respect. These questions – 
and proposed modifications to institutions – often stay within the realm of 
exploratory studies and are yet to be raised in actual practice. Our findings 
reconfirm the vested interests in both the waterway infrastructure and the 
institutions in which the national government plays a leading role (e.g. in 
terms of right of ownership and being the main financial contributor). Both 
institutional lenses offered different insights for agents pursuing institutional 
change. From a new institutional economics perspective, actors re-created 
institutions once they observed promising co-financing arrangements between 
different levels of governments. From a socio-constructionist institutionalism 
perspective, established institutions were perceived as inadequate, because their 
focus was considered too “engineeristic”. Hence, new institutions that stress 
functional-relational aspects were developed. Together, both institutional lenses 
offer clues how more integrative forms of waterway planning can be achieved. 
From both lenses, institutional change can be fostered through the incorporation 
of multiple stakeholders, either through co-financing arrangements (perceived 
as more efficient than “siloed” policy processes) or through functional-relational 
discussions in which a wider array of stakeholders participates (perceived 
as more appropriate than a mono-functional, engineering focus). Cases of 
infrastructure renewal are likely to appear more structurally in the future, with 
questions about institutional change becoming more apparent. Our case study 
is an initial examination, so future research can further substantiate the role of 
change agents in effectuating institutional change.
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Abstract

Since modern waterway networks are increasingly confronted with ageing assets, 
waterway renewal will increase in importance for Western countries. Renewal can 
be regarded an impetus for realising integrated waterway networks that internalise 
externalities, which entails broad stakeholder involvement. This can be coordinated 
through different inter-organisational structures. Applying a transaction-cost 
perspective, we contribute to the assessment of effective governance arrangements for 
renewing waterway networks in such an integrated fashion. Our aim is to examine 
efficient inter-organisational structures for waterway renewal, as perceived by actors 
involved in a case study of the Dutch waterways. Our findings show that waterway 
renewal incorporates additional functionalities in terms of capacity (expansion or 
reduction), but not so much in terms of quality (combining transportation aims 
with spatial objectives such as ecology or regional development). Inter-organisational 
structures that address geographical interrelatedness and, hence, broader stakeholder 
involvement were associated with uncertain and time-consuming transactions, 
because of extensive negotiations regarding the alignment of conflicting interests 
and the crossing of geographical and administrative boundaries. Also, a change in 
interdependency from hierarchical towards contractual relationships was required, 
putting dominant actors (the national government) in an unfamiliar position in 
which they loosen their grip on infrastructure investments. Perceptions on transactions 
centre on sectoral aims and individual assets, whereas the actual transaction may 
be different if a perspective is taken that includes the greater waterway system, the 
wider spatial surroundings and a longer-term horizon. We conclude that short-
term, transportation objectives overrule longer-term, integrative objectives, which 
withholds strategic considerations required for aligning waterway interests.
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4.1. Introduction

Waterway networks are among the oldest as well as the most heavily used 
transportation systems. These networks are confronted with a major challenge: 
ageing assets. In the upcoming decades, vast investments are required to ensure the 
functionality (Gil & Beckman, 2009; IMF, 2014; OECD 2014a). A major number 
of these assets, such as weirs, bridges and navigation locks, were built in the course 
of the 20th century and currently reach their technical end-of-life. Consequently, 
these have to be renovated, replaced or renewed, which introduces the need to 
reconsider existing functionalities of the ageing assets in regard to both capacity 
(reduction or expansion) and quality (removing or including supplementary 
objectives related for instance to recreation, ecology or regional development). 
Initially designed for demands back then, the renewal and renovation of 
infrastructure assets is considered a window of opportunity to upgrade waterway 
systems to current and future demands (Frantzeskaki & Loorbach, 2010). 

Translating this opportunity into economic terms, renewal can become an 
impetus for a better use of waterway resources. Since the late 1990s, integrated 
forms of waterway planning have been proposed in which infrastructure 
investments are aimed at not only sectoral transportation objectives, but also 
additional societal goals (Notteboom & Winkelmans, 2007; Hijdra et al., 
2014a). For instance, the creation of ecology-friendly river banks can benefit 
both the transportation and ecological function of a waterway. Accordingly, 
waterways have become multi-functional networks (Caris et al., 2014). There 
exists a wide array of integrated waterway planning approaches for coordinating 
renewal investments, which requires interactions between actors seen for instance 
in partnering, outsourcing or consulting stakeholders (Hijdra et al., 2014b). 
Waterway renewal can therefore be considered an organisational question, in 
which infrastructure investments can contribute to aligning objectives and 
internalising externalities. In this conceptualisation, we consider redeveloping 
waterway networks as a form of voluntary collective action between different 
governmental bodies (and private actors) through the alignment or merger of 
interests that mutually profit both sides (Alexander, 1992). These actors are 
often highly dependent on each other, for example because of the location-
specificity of waterway investments (Reve & Levitt, 1984). Shared waterway 
investments often involve long time horizons and extensive negotiations, in 
which actors cannot simply drop out as they will lose their investments made 
at particular sites. We can differentiate between transactions that include a 
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broader geographical area and (hence) a wider array of stakeholders (aimed at 
internalising externalities), and transactions that centre purely on particular 
waterworks (leaving the externalities untouched). Recent research indicates 
that, in the face of waterway renewal, Western planning practice is in search 
of suitable organisational forms (Chapter 2; see also Malekpour et al., 2015; 
Roovers & Van Buuren, 2016).

For selecting the most efficient inter-organisational form, the transaction costs 
seem to be a determining factor. Transaction costs “can be seen as all the costs 
around a transaction other than the production costs” (Lai, 1994: 84). This 
includes, among other things, establishing relationships, gaining trust and 
enforcing agreements. Accordingly, “transaction cost economics explains how 
and why costs arise from the ways in which we organize to carry out tasks” 
(Whittington, 2012: 272). In the domain of transport planning, this can be 
seen in, for example, research on the regulation of private involvement in 
infrastructure provisioning (Gil & Beckman, 2009; Soliño & Gago de Santos, 
2010), the integration of services (Franc & Van Horst, 2010), and political 
processes surrounding transportation planning (Sager & Ravlum, 2005). 
Transaction cost economics thus offers a lens on the effectiveness of governance 
arrangements. Until now, limited research has been conducted on coordination 
forms for integrated waterway approaches that stakeholders consider efficient 
for the organisation of waterway renewal. Transaction cost economics research 
typically uses expert opinions to estimate ex-ante the types of transaction 
costs that can be expected and, subsequently, to categorise governance 
approaches (McCann et al., 2005). Based on these perceived transaction costs, 
(modifications of ) inter-organisational structures are proposed to improve the 
alignment of interests. In extremes, this can result in either a hierarchy in which 
one public government is responsible for all waterway-related interests, or a 
market situation in which waterway-related organisations voluntarily undertake 
exchanges to their mutual benefit (cf. Coase, 1960). In practice, often hybrid 
forms of inter-organisational co-operation are established, such as partnerships 
or joint ventures (Williamson, 1999a; 2000).

This chapter aims to explore (i) the transaction costs that key stakeholders 
associate with different approaches for waterway renewal in order to internalise 
externalities and (ii) its implications for waterway planning by identifying risks 
and institutional barriers. To this end, we focus specifically on a case study of 
the mature Dutch national inland waterway network, in which the oldest assets 
date back to as far as the beginning of the 20th century. This case study was 
selected on the basis of its high information level. First, the Netherlands can be 
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considered an international frontrunner with regards to waterway management 
(OECD, 2014c) and has started several large research programmes that explore 
innovative approaches for renewal. Second, waterways are of pivotal importance 
to the Netherlands, as a result of which a diverse set of renewal approaches can 
be expected. Our research question is: “What transaction costs do key stakeholders 
associate with possible inter-organisational structures that address Dutch national 
waterway system renewal?” This research will empirically contribute to the 
examination of feasible renewal approaches for waterway planning practice 
in the Western world. Theoretically, applying transaction cost economics to 
the field of transportation helps to build understanding of why waterway 
investments for renewal are organised in specific ways.

The chapter is structured as follows: the second section discusses the theoretical 
framework in which transaction reasoning is explained further in relation to 
infrastructure investments. A framework is presented for analysing transaction 
dimensions to establish agreements for these investments. The third section 
introduces the case study and presents the methodology followed. The fourth, 
empirical section discusses and compares the transactions associated with three 
distinct approaches for waterway renewal. The chapter finishes with a conclusion.

4.2. A transaction-cost perspective on renewing waterway 
 infrastructure

As a result of, among other things, decreased public funding, a growing 
competition for land and increased environmental awareness, public 
governments increasingly feel the pressure to generate more societal value from 
their infrastructure investments in waterways (Notteboom & Winkelmans, 
2007). A wider involvement of other stakeholders may imply that governments 
have to move away from silo-based, hierarchically operating entities towards 
new organisation models in which multiple public and private parties can work 
together to their mutual benefit (Hijdra et al., 2014b). For realising mutual 
gains, these parties have to look for potential combinations of goals to overcome 
differing, and sometimes conflicting, organisational aims.

In the field of transport planning (including port and inland waterway 
planning), new inter-organisational forms are being explored with broader 
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stakeholder involvement, as seen, for instance, in increased public participation 
(Bickerstaff et al., 2002; Dooms et al., 2013), the development of integrated 
evaluation tools (Haezendonck, 2007; Woltjer et al., 2015) and integrated forms 
of transportation and land use (Hull, 2008; Caris et al., 2014). Although the 
functional interrelatedness is herewith acknowledged, parties often still operate 
in an institutionally fragmented context (Busscher et al., 2015; Heeres et al., 
2016). As a result, the planning of waterways can be regarded a “complicated 
multi-scalar and multi-actor affair” (Romein et al., 2003: 207). This suggests 
that a wider geographical scope has to be taken into account and, consequently, 
more stakeholders need to be included – both those in the vicinity of the 
waterway and those further away.

Producing agreements between stakeholders for attracting greater societal 
value from waterway renewal investments can be seen as transactions and, 
consequently, will lead to parties making transaction costs (Williamson, 1975). 
Transaction costs are considered a determining factor in how stakeholder 
involvement is organised (Alexander, 1992; Whittington, 2012; Hijdra et al., 
2014b). Affected parties have to be brought together and produce agreements 
assigning property rights. This entails the establishment of relationships, which 
involves coordination, such as getting to know the other party, gaining trust, 
coming to an agreement and subsequently enforcing this (Buitelaar, 2003). 
Consequently, there are costs for carrying out a transaction in addition to the 
actual production costs, which can be expressed in monetary terms, but also in 
time, energy or efforts (Hazeu, 2000).

Transaction cost economics (TCE) is the academic discipline that explains 
how transactions are coordinated based on an economic theory of organisation 
(Williamson, 1975). Williamson (1975) posits that actors have a bounded 
rationality, so they will make decisions with incomplete information and 
asymmetrically distributed information (Parker & Hartley, 2003). TCE assumes 
that parties are self-interest seeking and aim for a lowering of transaction 
costs (Williamson, 2000). For that matter, they will behave opportunistically, 
strategically taking advantage of the information asymmetries. Contracts 
between actors can therefore never be optimal in practice. Although TCE is 
originally developed for understanding private firms, its concepts can also be 
applied to public bureaucracies (Moe, 1984; Alexander, 1992). According 
to Williamson (1999a: 319), “the absence of ideal markets in private sector 
transactions is precisely the opening through which TCE made its entry”. 
In other words, private and public modes of organisation are often not 
“dramatically different” in practice (Moe, 1984: 760).
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Analysing public infrastructure investments can benefit from insights of TCE, 
as these transactions contain a small number of involved parties and high asset 
specificity paves the way for opportunistic behaviour (cf. Williamson, 1975). 
Transactions that involve large, site-specific investments in assets result in 
bilateral dependencies (Reve & Levitt, 1984). This generally accumulates in 
hierarchical forms of organisation, so the risks of opportunistic behaviour are 
reduced through direct ownership and control (Williamson, 1975; Franc & Van 
Horst, 2010). For example, governments that have co-financed investments in 
waterworks at a particular place cannot simply “bail out” their investment and 
move it to another site without making large costs: to a high degree, they are 
interdependent (Alexander, 1992).

In addition to asset specificity, the factors uncertainty and timing are 
considered key variables in explaining the form of organisation (Williamson, 
1975; Alexander, 2001; Parker & Hartley, 2003), albeit empirically sometimes 
less prominent (Macher & Richman, 2008). Uncertainty refers to the extent 
future conditions (such as transport demands and regional developments) and 
human behaviour can be predicted; timing refers to the frequency and duration 
of transactions (the number of times a transaction is recurring). In general, 
it can be expected that renewal investments wider in geographical scope are 
accompanied with more uncertainties and demand more frequent interactions. 
For example, with the inclusion of more remote stakeholders, geographical and 
administrative boundaries have to be crossed which may generate additional 
transaction costs related to legal and authority-related issues (Rietveld & 
Vickerman, 2004; Lai, 2007). 

The three dimensions of the transaction explain the established inter-organi-
sational structures, also called “institutional arrangements” (Alexander, 1992; 
Williamson, 1999b; Buitelaar, 2003). TCE positions hierarchy and market 
on a continuum as the two extreme forms of organising leading to either 
hierarchical or contractual relationships (Coase, 1960; Williamson, 1975). 
Non-asset specific transactions will result in a market situation, in which 
production is completely decentralised by means of individual contracts 
between organisations. In idiosyncratic (highly asset-specific) transactions, 
sustaining the relationship becomes a concern because of bilateral dependencies 
(Parker & Hartley, 2003). This often includes elements of a hierarchy, i.e. an 
organisation that internalises additional activities within its own boundaries. 
As Williamson (2000) has argued, in practice, often hybrid forms prevail 
that include elements from both hierarchy and market. Applying this to the 
waterways, Hijdra et al. (2014b) demonstrate that a wide-ranging set of inter-
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organisational structures can be considered for infrastructure investments 
that account for broader stakeholder involvement.

Table 4.1 provides a framework with the three variables (asset specificity, 
uncertainty and timing) that allows for a relative comparison of the transaction 
costs for renewal approaches that are different in geographical scale and 
stakeholder inclusion. Following Lai (2005: 9), we will not “measure transaction 
costs in a cardinal sense”, but “along an ordinal scale by ranking transaction 
costs of different institutional orders”. As such, we aim to understand expert 
opinions on transaction costs for each variable which can serve as “rough orders 
of magnitude” for comparing renewal approaches (McCann et al., 2005: 532). 
In other words, following Buitelaar (2003), we are not necessarily looking for 
the costs of a single best approach that addresses externalities, but rather at 
what the differences in perceived transaction costs are when comparing different 
approaches. Ultimately, this exploration allows for identifying promising and 
less promising waterway renewal approaches.

Explanation Examples for waterways

Asset specificity Degree of transaction-specific 
investments (related to location, 
technical equipment, and human 
capital)

Location-specific investments in 
infrastructure (weirs, locks) and plants 
(hydro-energy); financial investments 
in constructing equipment; 
knowledge of and experience in 
co-financing

Uncertainty The extent future conditions and 
human behaviour can be predicted

Awareness of plans by other 
governments; mapping socio-
economic trends; getting familiar 
with strategies by other actors

Timing Duration and frequency of trans-
action: one-time versus recurring 
transactions

Consultation, disputes versus 
covenants, public-public partnerships 

Table 4.1. The three dimensions of a transaction (adapted from Williamson, 1999a; Alexander, 2001). 
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4.3. Methodology

Introduction to the case study

We use a case study of the Dutch inland waterway network as an example to 
identify promising approaches for waterway renewal. Qualitative case studies 
are a common methodology in transaction cost economics (Shelanski & 
Klein, 1995). Our case study is based on informed selection, because it can 
be expected to have a high level of information content contributing to in-
depth insights on the relatively recent issue of waterway renewal (cf. Flyvbjerg, 
2006). Not only does the Netherlands have a well-established and well-
documented waterway network (Lintsen, 2002), the country is also considered 
an international frontrunner in water management (OECD, 2014c). Moreover, 
the national government has made a €1.142 billion budget reservation until 
2030 for waterway renewal investments (I&M, 2017). At the same time, it has 
started several exploratory studies to research novel waterway redevelopment 
approaches which include, for instance, innovative ideas for addressing current 
externalities in waterway configurations and incorporating a broader array of 
stakeholders (I&M, 2016; Van der Vlist et al., 2016).

The national inland waterway network is one of the oldest transportation systems 
in the Netherlands, with some assets dating back to as far as the early 1900s. 
The network consists of two main normalised natural rivers (Meuse, Rhine and 
their branches) and several man-made canals (such as the Amsterdam-Rhine 
Canal). The institutional setting surrounding the physical network has changed 
considerably in the previous century (Chapter 2). As the Dutch constitution 
prescribes a central role for the national government in developing and protecting 
land, waterway provision is essentially considered a public task in the Netherlands, 
in which the Ministry of Infrastructure and Water Management takes the lead 
using public funding arrangements. Its executive authority Rijkswaterstaat in 
particular has been a powerful actor in Dutch inland waterway planning and 
management (Lintsen, 2002). This authority designed and constructed most of 
the current assets in the waterways over the course of the 20th century. Despite 
the full national control in realising waterway infrastructure, local consultation 
is required by law, which leads to extensive consultation rounds.

Section 4.2 described a move towards more integrated forms of waterway 
development in which the national government has started to work more 
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closely with, for instance, regional governments and port authorities (Dooms et 
al., 2013). As Hijdra et al. (2014a) argue, transportation aims are increasingly 
connected to regional spatial developments, resulting in infrastructure that is 
more embedded in the local context. Consequently, the national government 
has become more dependent on other stakeholders for improving the allocation 
of waterways benefits across multiple users. On the one hand, authorities have 
incorporated more responsibilities by internalising new objectives related, for 
instance, to recreation and ecology. This marks a ‘modernisation’ of the settled 
hierarchy. On the other hand, authorities have established novel organisational 
structures to facilitate better coordination with other parties visible in joint 
contracts. Interestingly, this can be considered a move away from hierarchy, 
using more contractual rather than hierarchical relationships.

Currently, the public actors involved in the Dutch waterway network recognise 
the urgency to upgrade major parts of the inland waterway network (Van der 
Vlist et al., 2016). Multiple assets that were built in the early 20th century (in 
particular those from the 1920s and 1930s) are currently reaching their end-of-
life-cycle. These assets include large-scale weirs, bridges, and navigation locks 
which are of national significance and are financed by national public funding. 
In order to integrate a broader set of stakeholder issues, the national government 
has drafted a new ‘Strategic Vision on Renewal & Renovation’ in which three 
renewal approaches are proposed that impact the alignment of interests (figure 
4.1; I&M, 2016). First, the “1-to-1 renewal” approach entails the replacement of 
individual infrastructure assets executed one-by-one by the national government, 
in which the functionality remains untouched. The transaction is hierarchically 
(internally) organised, although local governments and waterway users (shippers) 

Figure 4.1. Three approaches to renewal: (1) 1-to-1 renewal (internal transaction); (2) minor renewal 

 (transactions with local stakeholders); and (3) major renewal (transactions with regional 

 stakeholders) (cf. I&M, 2016).
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are consulted as required by law. Second, the “minor renewal” approach involves 
a change in functionality on the local scale, resulting in the involvement of a 
greater number of local stakeholders. Likewise, transactions with these parties 
may result in covenants in which the national government facilitates additional 
aims of regional and local parties. To illustrate, a municipality can contribute 
financially to the upgrading of a waterworks to include also a recreational 
bicycle path over the works. Third, the “major renewal” approach considers the 
replacement of specific assets as part of wider spatial, regional developments. 
Transactions, then, operate on a larger geographical scale with more distant 
stakeholders. For example, hydro-energy generated by weirs might be used by 
bordering municipalities that demand novel transactions. These transactions, 
which involve the co-financing of investments, can be captured in public-public 
partnerships. Altogether, the three approaches assign different roles for the 
strategically-operating Ministry of Infrastructure and Water Management, its 
operator Rijkswaterstaat, and regional and local parties.

Data collection and analysis

To explore which of the approaches are promising, we approached senior 
public and private officials operating in the inland waterway network and 
asked them to reflect on the three aforementioned renewal approaches. 
According to McCann et al. (2005), interviews can help in creating a first 
overview of implicit transaction costs, i.e. an overview of renewal approaches 
that interviewees consider either likely or unlikely. A total of 23 in-depth 
interviews were conducted, with interviewees working for, amongst others, 
the Dutch public authority Rijkswaterstaat, the Ministry of Infrastructure & 
Water Management, regional governments, interests groups, and knowledge 
platforms (see Appendix A). The interviews aimed to reveal transaction cost-
generating and cost-saving factors for the three variables interdependency, 
uncertainty, and timing (table 4.1). 

The interviews were structured around three topics. First, we asked a number 
of questions focussing on the current institutional setting regarding the inland 
national waterway network. This included dominant actors and involved 
stakeholders, their goals, and their ways of working to achieve these goals. The 
second part of the interview concentrated on the renewal of infrastructure: do 
stated goals change because of renewal, and consequently will dominant ways of 
working also change? We asked interviewees about potential new stakeholders 
and new structures for working together. Specifically, we asked about risks and 
triggers for establishing new structures, in order to reveal transaction costs. 
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In the third and final part of the interview, interviewees were asked to reflect 
on how the newly mentioned structures might be achieved by the sector as a 
whole. This part of the interview related to adjustments needed to start working 
differently, which could be either easily achievable through simple, incremental 
changes or more difficult, requiring vast institutional investments.

All 23 interviews, which ranged in length from 60 to 90 minutes, were audio-
recorded and fully transcribed. The transcripts were systematically coded 
following a three-step-method (see also Appendix E):

(i) Coding of the three renewal approaches: 1-to-1 renewal, minor renewal, 
 major renewal (figure 4.1);
(ii) Coding of the transaction dimensions for each approach: asset specificity, 
 uncertainty, and timing (table 4.1);
(iii) Coding of the perceptions of key stakeholders for each approach: Ministry 
 of Infrastructure and Water Management, Rijkswaterstaat and regional 
 governments (provinces).
 
The use of the computer programme Atlas.ti supported the coding process. 
For example, codes for perceptions (step iii) were “responsibilities” (e.g., 
do interviewees consider the investment a shared concern or an internal 
task?), “finances” (e.g., what are promising partnerships or covenants?), and 
“stance” (e.g., do they mention risks or opportunities?). These codes were 
related to codes of the different parties and the three renewal approaches. As 
such, a matrix was created by which it is possible to identify expert views on 
potential transaction costs for each approach, as well as on the differences in 
perspectives across stakeholders.

4.4. Results: identifying transaction costs for renewing 
 waterways

The three approaches as shown in figure 4.1 will be discussed in the next three 
sections based on the three variables asset specificity, uncertainty and timing 
(summarised in table 4.2). The fourth section consists of a discussion of the 
costs of each approach perceived by the three key stakeholders, allowing for a 
comparison between the three approaches (summarised in table 4.3).
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1-to-1 renewal: a technical affair

With 1-to-1 renewal, waterway assets are either replaced or renovated without 
altering their functionality. By doing this, the assumption is that externalities 
do not have to be addressed, as interviewee #45 argued: “If I replace [an asset] 
1-to-1, it implies that the [established] waterway system configuration will also 
function for the long term, that it is durable.” This perspective follows a sectoral 
line of reasoning in which transportation and water safety purposes are key. 
To illustrate, interviewee #40 stated: “I consider it [our task] to ensure that we 
protect its inland shipping function”. The current waterways are already designed 
to ensure this, as a Ministry representative (interviewee #28) states: “There have 
been waterways for a long time, the main routes are well-known. (…) Our targets 
have not changed much since 2012 [the launch of the national infrastructure vision], 
so in that sense [the waterways] operate very stably.” This quote illustrates how the 
current allocation of resources is considered adequate, generally speaking.

For the variable asset specificity, it implies that the right of ownership, which 
is held by the Ministry of Infrastructure and Water Management, does not 
change. The Ministry commissions its executive authority Rijkswaterstaat to 
implement renewal measures to ensure the daily operation of the waterway 
system. Location-specific investments are thus internalised by the national 
government. The (internal) transaction is only complicated by the uncoupling 
of Rijkswaterstaat from the Ministry. On the one hand, Rijkswaterstaat holds 
detailed system knowledge on which the Ministry relies for its decisions. For 
instance, interviewee #38 states that “the technical aspects of the waterways are the 
expertise and knowhow of Rijkswaterstaat.” On the other hand, the Ministry brings 
in the financial resources without which Rijkswaterstaat cannot act. A Ministry 
representative (interviewee #43) argues that “we obviously have a clear role, we 
also have the large sums of money, that is of course very arrogant to say, but [major 
investments] will not proceed without our involvement.” Other parties (private 
parties, local and regional governments) have a relatively weak position, as 1-to-
1 renewal typically does not affect established property rights and the existing 
functionality remains intact. Consequently, they only have to be contacted 
through official consultation procedures and no transactions have to be agreed 
upon. Interviewee #29 working for Rijkswaterstaat explains: “that is the more 
local stakeholder management [in Dutch: omgevingsmanagement] in which you 
only need to consult local parties if we go to work at a specific place in the country.”

With regard to uncertainty, the transaction centres on getting the Ministry and 
Rijkswaterstaat on the same page in regard to the sectoral, transportation aims. 
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Rijkswaterstaat is commissioned by the Ministry to deliver a technical state of 
the art of the waterway system every two years (RWS, 2017). Subsequently, 
the Ministry drafts a financial budgeting scheme and programme for the list 
of assets that need to be renewed to secure existing performance levels, which 
is reflected in the national Infrastructure Fund (annual budget for all national 
infrastructure projects) (I&M, 2012). According to interviewee #28, the two 
parties have different interests:

“Of course, Rijkswaterstaat looks after how you would like to have your 
waterway system in the practical operation, that beautiful navigation lock has 
to live up to all requirements, that is their role, fine. But obviously there will not 
be sufficient financial resources to cater for those wishes. We [the Ministry] are 
always challenging Rijkswaterstaat asking, ‘Is that all necessary? Where can we 
do a bit more, and where a bit less?’.”

To that purpose, mainly technical and financial information is transferred. This 
hints upon a national government, which does not fear adverse selection, as it 
expects that other parties will not be harmed.

The timing of the transaction is seen in a longstanding relation between the 
Ministry and Rijkswaterstaat, in which both parties frequently meet. The 
client-contractor relationship has become formalised and institutionalised, 
with both sides familiar with each other’s responsibilities. To illustrate, 
interviewee #28 describes how the formation of Rijkswaterstaat as an 
executive authority in 2004 has resulted in a “professionalisation” of each 
other’s positions, in which responsibilities are harnessed and formalised in 
an administrative structure. This is far from political. Instead, it is more 
a bureaucratic, internal game to acquire the right funds for each asset to 
maintain current performance levels of the waterway network. As a result, the 
1-to-1 renewal approach is an organisational form that is closely related to a 
hierarchy, in which the Ministry and Rijkswaterstaat have internalised their 
(sectoral) activities (figure 4.2; table 4.2).

Minor renewal: local stakeholder involvement

Interviewees describe how, over time, they became aware of the limitations 
of the 1-to-1 renewal approach and the loss of mutual gains when this 
approach was continued. For instance, Rijkswaterstaat interviewee #32 states 
that “there is a growing awareness that opportunities exist. Synergies. There 
might be regional problems for which we can create shared solutions.” Likewise, 
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the Ministry sees a potential for this: “We want to trigger [Rijkswaterstaat] 
to look at their surroundings. Which developments do they observe when they 
look once more at their surroundings, or the waterway corridor? Is it possible to 
combine certain things?” (interviewee #28). In addition to the sectoral aims 
of transportation and water safety, a new approach was developed that also 
more explicitly regards the integration of additional aims from neighbouring 
land owners. As a consequence, the externalities can be addressed through 
new transactions that incorporate additional functionalities. This approach 
is called minor renewal, in which the local context of the waterway asset is 
taken into perspective (figure 4.1).

At first sight, the asset specificity seems to increase, because more parties, such 
as regional and local stakeholders, make location-specific investments. For 
minor renewal, the Ministry obliges Rijkswaterstaat to deliver, complementary 
to a technical overview of waterway assets, a “regional consultation” (regio-
advies) for each asset that needs to be renewed. Interviewee #27 explains:

“The regional consultation is meant not only to approach renewal from a 
budgeting and technical viewpoint, but also already in the earlier phases to 
look around, how does the asset relate to its surroundings? (…) Then its focus 
shifts to the engineering, the concrete and such, as well as to the consultation for 
programming and planning the asset integrated in its surroundings.”

Thus, concerning uncertainty, information on future waterway conditions 
becomes not only technical, but also functional (i.e. discussing other functions 
than solely transportation), as interviewee #29 explains further:

Min

RWS Reg

(1) Min

RWS Reg

(2) Min

RWS

Reg(3)

Figure 4.2. Inter-organisational structures of (1) 1-to-1 renewal (hierarchical relationships); (2) minor 

 renewal (hierarchical relationships); and (3) major renewal (contractual relationships).
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“The word ‘region’ was coined because it was seen as a sort of counterpart of the 
national technical overview. So the consultation ensures that for each region the 
operator Rijkswaterstaat starts in time to investigate more broadly with other 
parties in the area to explore the best synergies.”

This consultation moves beyond the common consultation, as more in-depth 
explorations with regional parties are started. Because of this growing information 
acquisition, it can be expected that adverse selection and moral hazards are 
likely to diminish compared to the 1-to-1 renewal approach. However, wider 
consultation is not necessarily required. The regional consultation obliges 
Rijkswaterstaat to inventory regional developments and identify potential 
synergies, in order to “look past the blinkers” (interviewee #39), but are not 
pushed to establish new transactions. Regional parties, thus, do not directly 
gain in importance, as Rijkswaterstaat executes the exploration mainly by itself. 
The property rights and ownership of financial resources remain within the 
Ministry, just as the technical knowledge remains in the Rijkswaterstaat domain. 
The “minor renewal”-approach remains mainly a bilateral affair between the 
Ministry and Rijkswaterstaat. Inter-organisational structures in which, for 
example, regional governments co-finance integrated renewal projects are 
not considered. A Rijkswaterstaat interviewee #40 argues that often, regional 
developments have “no infrastructural effects, at least not on the waterways”. 
Similarly, interviewee #39 states that “for the – say – seventy potential renewal 
projects, of which eventually twenty will proceed, perhaps only three will really 
need such regional consultation.” This quote illustrates the limited advantages 
that Rijkswaterstaat interviewees in particular observe in incorporating also 
regional concerns. The timing of transactions, therefore, also remains largely 
the same. The Ministry-Rijkswaterstaat relationship is mainly deepened with 
the complementation of functional discussions. In sum, transactions remain an 
internal affair for the Ministry and Rijkswaterstaat, without much involvement 
of other parties (figure 4.2).

It must be noted that Rijkswaterstaat interviewees also argue that they do not have 
the mandate to start extensive consultation rounds with regional stakeholders, 
so they want to prevent high expectations. For example, interviewee #29 states:

“Formally, we need to have an order from the Ministry to start those sort of things. 
As Rijkswaterstaat, we cannot act independently. Look, we can independently 
contact regional stakeholders to ask, ‘what is your view on this?’. But as soon as 
we say, ‘we are thinking of renewing this particular navigation lock and what 
do you think of it?’, then it becomes complicated.”
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The Ministry confirms that procedures for integrating broader regional 
developments in renewal procedures are still being tried out and developed. 
Interviewee #28 elaborates: “There is a choice between two forms. Either you 
give a formal assignment with strict priorities to Rijkswaterstaat, or you continue 
with how we currently work, but you trigger [Rijkswaterstaat] to incorporate 
broader developments in another way.” To conclude, the organisational form 
of minor renewal resembles the original hierarchy between Ministry and 
Rijkswaterstaat, in which the introduced regional consultation remains mainly 
an administrative feature, which leaves property rights largely untouched 
(table 4.2). However, the interviewees indicate that the broader perspective 
deepens the information impactedness, seen in a growing interest in regional 
developments (dotted line, figure 4.2). To date, the national government tries 
to facilitate regional and local developments, but this does not accumulate 
into new transactions such as national-local partnerships.

1-to-1 renewal Minor renewal Major renewal

Asset 
specificity

- Ministry has full control 
 and financial resources, 
 commissions its tasks to 
 Rijkswaterstaat;
- Rijkswaterstaat owns 
 detailed technical system 
 knowledge;
- Other parties are heard 
 through local and regional 
 consultation.

- Ministry has full control 
 and financial resources, 
 commissions its tasks to 
 Rijkswaterstaat;
- Rijkswaterstaat owns 
 detailed technical system 
 knowledge;
- Other parties are heard 
 through more extensive 
 local and regional 
 consultation.

- Ministry and regional 
 governments share right 
 of ownership and financial 
 resources, visible in 
 contractual agreements 
 (partnering) at particular 
 locations;
- Knowledge: functional 
 (provinces, Ministry) and 
 technical (RWS).

Timing - Formalised and 
 hierarchical relationships 
 between Ministry and 
 Rijkswaterstaat;
- Short and limited 
 consultation with other 
 parties.

- Formalised and 
 hierarchical relationships 
 between Ministry and 
 Rijkswaterstaat;
- Short and limited 
 consultation with other 
 parties. 

- Specific moments in time 
 to discuss each other’s 
 interests, based on the 
 PPB-framework;
- Outcome is the establish-
 ment of partnerships.

Uncertainty - Technically-oriented, 
 driven by engineers;
- Sectoral focus on 
 transportation.

- Technically-oriented 
 knowledge is comple-
 mented with functional-
 regional developments 
 through ‘regional consul-
 tation’ (without legal 
 status): mainly mapping 
 the interests, not 
 partnering. 

- High information level 
 because of extensive 
 discussions related to 
 regional development, 
 functionality of the 
 waterway system.

Table 4.2. Three approaches to renewal.
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Major renewal: upgrading complete areas all at once

The main reason why interviewees are hesitant to allocate more legal power 
to the regional consultation is that it comes close to the already legally 
established national programming, planning and budgeting (PPB) framework 
of key Dutch national infrastructure projects. This Multi-year Programme 
for Infrastructure, Land Use and Transport (in Dutch: Meerjarenprogramma 
Infrastructuur, Ruimte en Transport; abbreviated to MIRT) has developed an 
extensive set of guidelines – “the MIRT-framework” – which help public 
governments to find common ground regarding infrastructure investments 
and, subsequently, develop shared partnerships and covenants per region, 
eventually leading to “MIRT-projects” (see Arts et al., 2016). According to 
interviewee #29, renewal projects can adhere to this framework “once they are 
outside the domain of existing infrastructure”, for instance because of expansion 
or a functional change. Renewal approaches in which the PPB-framework is 
used can be considered major renewal, as in this approach waterway renewal 
is perceived as an opportunity to upgrade complete corridors and/or areas 
in which national and regional parties collaborate (figure 4.1). As such, 
internalising externalities becomes an explicit aim.

The major renewal approach is associated with a different asset specificity. 
Instead of strictly divided location-specific investments, the major renewal 
approach produces location-specific investments that are shared between 
public governments (national Ministry and regional provinces) (figure 4.2). 
Consequently, sectoral aims are turned into more integrative, comprehensive 
aims. Interviewees from the provinces in particular argue in favour of the national  
programming, planning, budgeting framework. To illustrate, interviewee #34 
states that renewal projects should always be executed using this framework 
to explicitly look for synergies with regional developments. In this setting, 
the technical system knowledge held by Rijkswaterstaat is complemented 
by expertise on regional development held especially by the province, which 
is backed by regional coalitions of enterprises, citizens and local NGOs. 
Furthermore, financial resources are not held solely by the Ministry, but 
supplemented by provinces and municipalities. For example, interviewee 
#38, who works for a province, argues that “if you have certain [regional] 
ambitions, then you also have to take responsibility – also in financial terms.” 
Altogether, the bilateral dependence increases, as functional knowledge of the 
waterway and surrounding land and the financial resources are better spread 
out among parties. As a result, transactions become more contractual and 
hazardous (figure 4.2).
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In this approach, the uncertainty on future waterway conditions is quite 
high, as theoretically all sorts of objectives can be combined. To this end, 
the PPB-framework is an institutional arrangement that caters for biannual 
meetings between politicians of national and regional parties (Bestuurlijk 
Overleg MIRT) in which shared ambitions can be discussed. This prevwents 
pure market-based relationships which are associated with high risks of 
adverse selection and moral hazards. In this framework, especially regional 
governments that present themselves as representatives of the region gain 
in power. For example, regional governments in the Amsterdam area have 
pushed the national government for the renewal and enlargement of the Sea 
Lock IJmuiden that links the port of Amsterdam to the world. A partnership 
between the national government, the province of North-Holland and the 
municipality of Amsterdam, leading to bilateral dependencies, resulted in a 
€3 billion project budget, to which the province and municipality contributed 
together roughly 33%. Interviewee #43 confirms:

“Provinces have become full-fledged stakeholders, because of the decentralisation 
[of spatial policies in the Netherlands since 2010]. (…) This implies that they 
think along and contribute financial resources if they want something. I observe 
that some provinces deal very well with that, compared to others.”

In contrast, Rijkswaterstaat loses power when compared to the other renewal 
approaches, as their technical expertise is no longer the central concern. 
Still, their technical expertise remains a trigger to start major renewal at all, 
so in that regard other parties still rely on Rijkswaterstaat. Interviewee #37 
confirms: “We are the technical expert, but we are not independent.” Indeed, an 
operator’s interests are different from those of a regional government.

When using this approach, the timing changes significantly. The formation 
of partnerships between public governments leads to more, and more 
equal, contacts. Instead of consultation, regional parties now voluntarily 
co-operate with the national government. The duration and frequency of 
this interaction is established within the national programming, planning 
and budgeting framework. This framework involves for instance strategic-
regional advisory groups in which public governments participate and 
that accumulate into explorations for specific infrastructure projects. In 
sum, the major renewal approach can be considered more of a contractual 
relationship between public bodies, moving away from the hierarchical 
organisational form (table 4.2).



106 Chapter 4     Co-creating value through renewing waterways

Comparing the transaction costs of the three approaches

This section discusses the transaction costs that interviewees relate to each of 
the three approaches, reasoned from the point of view of three key stakeholders: 
the strategically operating Ministry, its executive branch Rijkswaterstaat, and 
regional governments represented by the provinces (summarised in table 4.3).

In the 1-to-1 renewal approach, the hierarchical relationships between the 
Ministry and Rijkswaterstaat result in “neat” transaction costs according to 
interviewees working for these two organisations. They argue that both parties 
have clear responsibilities and mandates, leading to efficient institutional 
arrangements. The interdependence is internalised, with the Ministry taking 
care of policy-making and budgeting and Rijkswaterstaat of the day-to-day-
operation. Because of these responsibilities, the Ministry is the party that 
holds the financial resources and Rijkswaterstaat the party with the technical 
expertise of the waterway system. There is limited uncertainty as these 
asymmetries are overcome through fixed procedures and task divisions. Also, 
there are clear moments in time for interaction: internally in the division 
between the Ministry and Rijkswaterstaat and externally with other parties 
through consultation procedures.

Interviewees from all three groups give warning that the central potential trans-
action cost-generating factor is other parties’ ignorance in this hierarchical, 
sectoral approach. In the 1-to-1 renewal approach, the Ministry and 
Rijkswaterstaat operate as a silo-based entity with limited interactions with 
others. According to Rijkswaterstaat interviewees, their physical interventions 
in the waterway do not alter its functionality and, hence, other waterway users 
or surrounding land owners will not be harmed. As such, they perceive no 
need to invest in gaining knowledge of other parties’ perspectives. However, 
this can lead to a higher uncertainty (information asymmetries), which might 
generate transaction costs. The warning is not only uttered by the Ministry and 
the province; some Rijkswaterstaat interviewees also acknowledge the need to 
look broader to align interests with other parties. To illustrate, interviewee #23 
states: “The interdependencies are just a matter of fact, as a result of how multiple 
functions and areas are interwoven. […] We cannot broaden a canal without 
talking to the municipality. That is not an option.” This quote demonstrates 
how Rijkswaterstaat interviewees often take an instrumental viewpoint on 
collaboration, as a means to replace waterway assets efficiently. Discussing 
the current externalities is considered irrelevant. Yet, because they are not 
addressed, regional parties might object to proposals, because these proposals 
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do not incorporate their objectives. Provinces argue that it can also benefit both 
parties. An example is given by interviewee #34:

“If we have to renew that weir, maybe we can create more integrative 
developments, like with a small marina or by building a hotel, in order to try 
and create more than just that sterile weir. It is also an opportunity to generate 
money in different ways.”

The minor renewal approach aims to overcome the sectoral angle by 
complementing the technical expertise of Rijkswaterstaat with a more 
functional overview of regional developments. The tool for this – the “regional 
consultation” implemented by Rijkswaterstaat – is new and still open to debate. 
Rijkswaterstaat interviewee #29 explains: “We currently have not explicitly decided 
to actively approach and visit all sorts of stakeholders to ask what they think about 
it. But we have also not decided not to do so.” The Ministry, too, argues this tool 
is new to them: “It still is new ground for us. I like to join a lot of discussions, but 
we hope Rijkswaterstaat knows what we think so we can leave it there.” (#28) The 
provinces have not yet heard of the “regional consultation”, but argue that such 
a tool can be easily linked to existing regional organisational structures. For 
instance, interviewee #42 argues: “Within the province, we have ‘regional tables’ 
where these kind of wishes can be inventoried, and where the likely development of 
a region can be discussed, not only infrastructure-wise.”

1-to-1 renewal Minor renewal Major renewal

Ministry Simple and comprehen-
sible, but awareness of 
potentially missing out 
of opportunities.

Allocating responsibilities 
to Rijkswaterstaat; it 
knows our interests and 
ambitions, so we can 
leave it to them.

Promising and in line 
with new strategies and 
structures in adjacent 
fields (e.g., water 
management).

Reginal
governments
(provinces)

Missing out of oppor-
tunities leading to 
objections; not looking 
for mutual benefits.

Minor renewal can easily 
be combined with existing 
regional collaborative 
structures that explore 
synergies.

Advantageous, because 
of becoming a more 
equal partner to the 
national government as  
a result of which mutual 
benefits can be jointly 
explored.

Rijkswater-
staat

Manageable, operator-
oriented, feeling of being 
in charge.

Additional work with 
‘regional consultation’ 
with unknown added 
value, and risk of 
increasing expectations.

Risky and uncertain inter-
organisational structure; 
Only applicable to a few 
assets.

Table 4.3. Stances of the three key actors on renewal.
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As a consequence, so far, it is mainly Rijkswaterstaat that has to make more 
transaction costs by investing more in its regional partners. However, it does 
so mainly by solely inventorying regional developments through scanning 
regional plans and visions. Accordingly, the interdependence between 
parties remains largely the same (compare figure 4.2). The investment by 
Rijkswaterstaat is a transaction cost-saving factor for uncertainty, which will 
decrease to some degree as more functionally-related information is analysed, 
although this does not imply that new actions follow out of this. There are 
only a small number of waterway assets that Rijkswaterstaat interviewees 
consider suitable for regional consultation.

The major renewal approach is based on contractual relationships between public 
governments, in which they voluntarily search for infrastructure investments 
that benefit all sides. Especially functions that relate to transportation aims are 
considered promising, such as commercial development along the waterways. 
Regional coalitions often identify a potential for stimulating regional economic 
development by upgrading waterways. To illustrate; “We are located next to an 
international corridor, so how can we generate more economic growth to profit 
maximally from this together with our logistic partners?” (interviewee #35). In 
that case, interviewees frequently point to the objective to achieve a modal shift 
from the road to waterway network: “Companies like Samsung, Fuiji, Dell, Tesla, 
they have located themselves [in Noord-Brabant] partly because of the multimodal 
accessibility.” (interviewee #38) Interviewees mention promising projects such 
as a widening of canals and allowing for new container terminals and related 
business sites close to the waterway. In regions where the national government 
perceives a reduction in future waterway use, provinces usually step in to 
keep waterways at existing performance levels for shipping. The province of 
Overijssel, for instance, has contributed € 1 million (50%) to the national 
government to ensure a 24/7 operation of navigation locks in the Twente 
Canal. The transportation interests resonate strongly with the initial aims of the 
waterway network, i.e. to bring prosperity by allowing transportation between 
towns in the Netherlands.

In addition to transportation aims, interviewees mention three clusters of 
aims that can be incorporated. First, environmental concerns have resulted in 
a focus on, for example, water quality issues (e.g., addressing salinization) and 
more eco-friendly canals (e.g., more natural river banks). Second, interviewees 
argue for making assets more sustainable in terms of construction materials. 
Also, assets could be used to generate renewable energy, for instance hydro-
energy in weirs. Interviewee #40 explains that Rijkswaterstaat has “the 
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ambition to make all infrastructure assets energy neutral by 2020.” Third, a 
reduced interest is put on connecting waterway assets with other types of users 
than just transporters, such as local residents and tourists. In this perspective, 
assets can be perceived as heritage to not only attract tourists, but also to 
create a sense of belonging for local residents. These three groups of functions 
have been explored less, and seem to occur in a more ad-hoc fashion.

From a transaction-cost perspective, once looking for more integrative aims are 
being looked for, interviewees argue that there is significant potential for saving 
transaction costs with major renewal as resources are better allocated. Successful 
examples can be derived from public-public partnerships in the adjacent fields 
of water management (Hoogwaterbeschermingsprogramma, Ruimte voor de Rivier, 
Deltaprogramma) and highways (MIRT-projects such as the A2 Maastricht), 
in which national transportation aims are combined with regional spatial 
developments. The contractual relationships in these partnerships monetarise 
the value parties are willing to contribute, leading to an improved allocation of 
resources. The provinces and the Ministry in particular see the potential for such 
agreements. These partnerships are also said to legitimise budget allocations 
better, as more societal value is created out of initially “plain” renewal budgets. 
According to Rijkswaterstaat interviewee #37:

“You explore how the waterway configuration of [for example] the Meuse River 
will look live in hundred years. […] That is a principal decision that is only 
dealt with by a limited number of experts. I thought by myself that ‘this simply 
cannot be true’.”

The Ministry also argues that more integrative perspectives are needed: “It is very 
simple. I will not assign money for pure replacement [1-to-1 renewal]. Period. And 
as long as I do not commission Rijkswaterstaat, they will not receive any money.” 
(interviewee #43) Parties, thus, have to start investing in each other up front, 
in order to familiarise themselves with each other’s interests. Accordingly, lower 
dispute costs can be expected. 

At the same time, interviewees associate the major renewal approach with 
high transaction costs, because of extensive negotiations and alignment of 
interests. For instance, interviewee #33 states that “for renewal, [the PPB-
framework] is a heavy tool.” It calls for longer time horizons in which parties 
co-operate and for more frequent gatherings between public governments. 
Rijkswaterstaat interviewees in particular caution to “keep a firm footing” (#39) 
in order to remain in control of waterway developments. This is driven by the 
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responsibility of the implementer Rijkswaterstaat, in charge of the operation 
of the waterway network. Interviewee #40 warns that Rijkswaterstaat “has 
to protect what is in place [i.e. the transportation function].” The limited use 
of the major renewal approach in current practice seems to indicate that the 
cost-generating factors are perceived as higher than the cost-saving factors. 
Interviewees state that this approach brings in many risks to successfully get 
to an agreement to the mutual benefit of all parties and that benefits often 
remain intangible.

Comparing the three renewal approaches, we observe that transaction costs 
arise in each approach, but at different stages. Interviewees reason that the 
potential transaction costs in later stages in the 1-to-1 renewal approach 
are prevented in the major renewal approach, yet this approach comes with 
higher upfront costs. According to interviewee #23, these higher costs are 
legitimised because “we [Rijkswaterstaat] cannot [replace assets] by ourselves, 
since waterways touch upon too many issues. It is a pure necessity to be more 
collaborative.” From this angle, wider stakeholder involvement is a means 
to protect the authority’s own mission, as societal resistance can occur later 
on when infrastructure projects are planned and constructed. An economic 
driver exists for choosing the major renewal approach: it may lower 
transaction costs overall.

Nevertheless, an in-depth reconsideration of current externalities in the major 
renewal approach is only attempted once functional modifications do not 
harm the primary functions of the waterway network. This does imply a move 
away from responsibilities by the executive authority Rijkswaterstaat (cf. figure 
4.2). Since this approach is not yet seen in practice, our findings point towards 
an already sufficient allocation of resources and use. They also reconfirm the 
vested interests of dominant actors, echoing the concept of path dependency 
(Notteboom et al., 2013). From the perspective of the operator, the contractual 
relationships proposed in the major renewal approach are considered as 
requiring too many uncertain investments. Altogether, new transactions mainly 
seem to reconfirm existing transactions. This suggests that current waterway 
configurations are not questioned, but rather taken for granted. This indicates 
an approach for renewal that favours established institutional structures and 
waterway configurations.
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4.5. Conclusions

Modern waterways in the Western world face a major challenge: the renewal 
of these mature infrastructure networks in order to meet current and future 
demands. Renewing assets can be considered an impetus to re-align and 
integrate the different functions that waterways can serve. To achieve this, 
different inter-organisational structures can be established that address 
the geographical implications of various waterway infrastructure choices 
differently. The aim of this chapter was to explore the transaction costs key 
actors associate with different approaches that address waterway renewal and 
the implications for waterway planning practice. We studied this specifically 
in the national inland waterway network of the Netherlands in which national 
infrastructure investments are predominantly a public concern.

Our empirical results demonstrate that waterway renewal is mainly 
approached as a possibility for incorporating additional functionalities 
in terms of capacity (expansion or reduction), but not so much in terms 
of quality (including functional-spatial objectives). As a result, renewal 
investments remain close to the initial transportation aims of the waterways 
and only limitedly account for the geographical implications and the 
involvement of other stakeholders. Although the actual transactions may be 
different in practice, interviewees perceive broader stakeholder involvement 
to imply uncertain and time-consuming transactions. Moreover, the asset 
specificity is expected to move from a ‘comfortable’ sectoral-driven hierarchy 
towards contractual relationships that aim to integrate different stakeholders 
and functions. Because investments at waterway locations become shared, 
dominant actors in the waterways argue that they have much to lose, and only 
little to win (table 4.3): interviewees perceive a negative trade-off between the 
additional transaction costs for broader stakeholder involvement, proposed 
in the major renewal approach in our case study, and the suggested benefits. 
This suggests that dominant actors perceive high institutional impediments 
to switch to other waterway configurations (cf. Notteboom et al., 2013). Path 
dependencies may thus result in “satisficing” actors that espouse to a bounded 
vision that subjectively may look efficient, but objectively may be far from it 
(Moe, 1984: 747). Actors often do not account for societal benefits, but rather 
optimise their own mandates. Ultimately, this results in waterway renewal 
investments that do not aim at internalise externalities, but rather leave them 
untouched. The dominance of the 1-to-1 renewal approach in our case study 
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is a striking example, which was seen by interviewees as comprehensible and 
relatively straightforward.

Yet, our findings show how interviewees also consider the pitfalls of this 
approach. On the one hand, they are concerned about transaction costs 
appearing at a later stage due to legal disputes that might arise from not 
incorporating neighbouring waterway functions and demands. On the other 
hand, they see the potential for creating more societal benefits by combining 
different aims. Regional governments in our case study in particular stated the 
promise of more integrative approaches, in which their role will increase in 
importance. This approach does, however, require large upfront investments 
because of extensive negotiating and aligning interests, which indicates that 
emerging transaction costs in the later stages seem to be more accepted than 
those in the early stages (cf. McCann et al., 2005). Put differently, short-
term objectives overrule longer-term objectives which withholds strategic 
considerations required for considering new waterway configurations. There 
are two reasons for this bounded perspective. First, regardless of the functional 
interrelatedness, we observed fragmentation among stakeholders, which makes 
parties unfamiliar with exploring new functions and the according required 
organisational structures. In our case study, we observe that active regional 
coalitions operate as a stimulus for the dominant national government to 
explore novel institutional arrangements. Second, organisational interests 
often prevail over societal ones: it is easier to stay within given mandates and 
administrative boundaries (cf. Lai, 2007). The focus is put on specific waterway 
assets, ignoring wider geographical and time scales in order to prevent shared 
location-specific investments and dependencies. Altogether, these findings 
suggest an institutional inertia that remains close to the current division of 
functions around the waterways.

Once the perceptions on efficient inter-organisational structures had been 
identified (table 4.2), our transaction-cost perspective reveals two major 
implications for transportation planning. First, dominant actors (the national 
government) are advised to invest in new inter-organisational structures which 
they currently consider as uncertain and risky. In that sense, these parties have 
to step out of their comfort zone, turning hierarchical relationships into more 
contractual ones that cater for the co-creation of societal value through integrative 
waterway planning approaches. This move implies a step away from the sectoral, 
asset-centred perspective. Second, other parties (regional governments and 
private parties such as energy companies) that gain in importance are suggested 
to take up parts of these newly created transaction costs, not only in financial 
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terms but also in terms of human capital and expertise. This will result in a 
better distribution of responsibilities, costs and risks that may overcome the 
barriers that currently obstruct broader stakeholder involvement.

Our research has shown the institutional barriers of realising broad stakeholder 
involvement from the theoretical angle of transaction cost economics. 
Internalising externalities of infrastructure investments, as part of more 
integrative forms of waterway planning, will grow in importance, because 
of ongoing changing land uses (e.g., urbanisation, climate change). As our 
study is a first exploration, future research can focus on a quantification of the 
transaction costs to substantiate these claims more, and, on a comparison of 
perceived costs with actual costs. Following Buitelaar (2004), we are aware that 
the transaction costs are just one out of many criteria for assessing infrastructure 
investments, albeit a critical one. Based on our research, we identify two other 
relevant research avenues. On the one hand, future research can explore the 
social benefits rather than the costs of more integrative approaches, because 
these emerging approaches suggest the seizing of opportunities by combining 
national and regional aims. On the other hand, integrative renewal approaches 
can also be examined from a legitimation point of view, which is an important 
criterion for public bureaucracies (Moe, 1984). Future research can take up to 
what extent the growth in integrative renewal approaches can be explained by 
motives of regaining public authority.
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Abstract

Across the western world, ageing waterworks have to be renewed, but interpretations 
on transport policies for renewal differ and are indistinct. Our aim is to grasp the 
competing discourses on the public management of Dutch waterway renewal in 
order to understand the different interpretations and how these influence waterway 
planning. The analysis demonstrates that a technical discourse, in which renewal is 
framed as sustaining the waterway network, currently prevails in the Netherlands. 
However, this discourse is increasingly complemented by a financial and functional 
discourse. These new discourses emphasise co-financing arrangements between 
public governments and the incorporation of new functionalities and trends into 
the outmoded waterways. As recent practices are altered by the new discourses, the 
established technical discourse decreases in importance, as does the central role for 
infrastructure operators. Instead, renewal becomes a strategic, political matter for 
transport policymakers, in which new waterway configurations are discussed. For 
producing legitimate future renewal practices, this chapter recommends that the 
connection between strategic policymakers and apolitical operators be improved. 

Keywords
Waterways; renewal; discourse analysis; infrastructure planning; water management; 
maintenance.

This chapter has been submitted to the Journal of Transport Policy as: 
Willems, J.J. Beyond maintenance: emerging discourses on waterway 
renewal in the Netherlands. Transport Policy (accepted with major revisions).
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5.1. Introduction

Across the western world, inland waterways, one of the oldest means of 
transportation, have advanced into mature infrastructure networks, in which 
multiple ageing assets can be found. Sometimes already built in the early stages 
of the 20th century, assets, such as weirs, bridges, and navigation locks, have to be 
maintained well and, eventually, have to be renewed. Recent research has stressed 
the importance of strategic, functional considerations once infrastructure reaches 
its end-of-lifecycle (Frantzeskaki & Loorbach, 2010; Bolton & Foxon, 2015), 
but renewing infrastructure networks is typically the responsibility of waterway 
authorities responsible for the day-to-day operation (see also Chapter 6). 
Operators responsible for a well-functioning waterway system will consider the 
renovation or replacement of waterworks if infrastructure is technically written 
off. In contrast, new strategic notions also consider the incorporation of new 
functionalities, both in terms of quantity (expansion or reduction of waterworks) 
and quality (incorporating additional functionalities complementary to the 
transportation aim, for instance related to ecology, recreation, and sustainability). 
These latter aspects are often regarded as part of political discussions that emerge 
when the construction of new infrastructure is considered. Given that the need 
for renewal will significantly increase in the upcoming decades (OECD, 2014a), 
the way in which waterway renewal is perceived and defined by policymakers 
is a crucial issue to understand if either the current waterway configuration is 
maintained, or new configurations are explored.

To date, different interpretations on the public management of waterway 
renewal seem to exist. To illustrate, the work on urban water infrastructures 
(Malekpour et al., 2015; Furlong et al., 2016) demonstrates how policy 
processes are still driven by technical and rational views. In contrast, literature 
on mainstreaming infrastructures to new circumstances, most notably climate 
adaptation, emphasises the combination of goals and functions, linking 
climate change with other drivers of change (Huq & Reid, 2004; Gersonius 
et al., 2012). In order to grasp the prevailing, but indistinct views, discourse 
analysis is helpful. Several authors have demonstrated how discourses condition 
infrastructure planning practice (Richardson, 2001; Low et al., 2003, 2005; 
Tennøy, 2010; Petterson, 2013). According to Flyvbjerg (1998), powerful 
actors define what is considered legitimate knowledge, which is seen in and 
communicated through discourses. Hajer and Versteeg (2005: 175) define 
discourse as “an ensemble of ideas, concepts and categories through which 
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meaning is given to social and physical phenomena, and which is produced 
and reproduced through an identifiable set of practices.” Discourses, thus, 
favour particular planning practices (those that are in line with the prevailing 
discourse), while deviant practices might be marginalised. Actors will strive for 
hegemony in order to impose their discourse on others and, ultimately, to be 
able to define what is regarded as truth (Flyvbjerg, 1998; Sharp & Richardson, 
2001; Torfing, 2001). Discourses are therefore continuously contested, making 
them dynamic constructs. For the emerging issue of waterway renewal, discourse 
analysis can help to unravel how different (groups of ) actors make sense of 
this phenomenon and to disclose power relations in waterway planning, which 
helps to understand who eventually defines how waterway renewal should be 
perceived and approached (Low et al., 2003; Hajer & Versteeg, 2005).

As a result, our aim is to identify the differing, and competing, discourses 
on waterway renewal and their implications for waterway planning and 
management. To this end, we look into how relevant actors involved in the 
planning and management for waterway renewal consider the issue of renewal, 
both from a practical and strategic perspective, and how they capitalise their 
perspective. For that reason, discourse analysis studies actors’ language-in-use, 
for instance as seen in policies and practices. We research this in detail in a case 
study of the Dutch national inland waterway network, which is confronted 
with a major renewal challenge (Van der Vlist et al., 2015; Willems et al., 
2016). Several initiatives to address this challenge have been initiated by 
the national government, for which € 1.4 billion has been set aside between 
now and 2030 (I&M, 2017). Our research question is therefore: “How do 
current discourses on renewing waterway assets influence the renewal of waterway 
networks in the Dutch national inland waterway system?” The identification of 
prevailing discourses will help policymakers in understanding the influence 
of dominant actors on renewal practice, and provides them with clues how to 
effectuate different practices.

This chapter consists of the following sections. The second, theoretical section 
discusses the potential of discourse analysis for infrastructure planning, 
specifically Foucauldian discourse analysis, as we are interested in knowing how 
discourses compete for influence. The third section presents the methodology, 
including an introduction to our case study of the national waterways in the 
Netherlands. The fourth section elaborates on the empirical findings from our 
analysis, in which we re-constitute discourses and compare them. The fifth and 
final section presents the overall conclusions and implications for waterway 
planning practice.
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5.2. Discourse analysis in infrastructure planning

According to Richardson (2001), dominant discourses define the rationality of 
infrastructure planning in practice (see also Flyvbjerg, 1998; Tennøy, 2010). 
This makes it useful to analyse infrastructure planning in terms of its discourses 
in order to understand why specific planning approaches are practiced (Low 
et al., 2003: 94). Dominant discourses in infrastructure planning tend to 
be influenced by technical thinking and neoclassical economics (Owens, 
1995; Næss, 2015). Water infrastructure planning therefore also sticks to 
an objective and rational process (Furlong et al., 2016). Recent advances in 
waterway planning practice, which integrate waterways with surrounding 
land use (Hijdra et al., 2014), are only partially applied, because they do 
not resonate well with the dominant discourse (Brown & Farrelly, 2009). 
Understanding dominant discourses is therefore crucial for examining what 
is considered legitimate knowledge for waterway planning, and hence why 
certain practices are favoured.

A discursive perspective stresses individuals’ capacity to organise and 
categorise, which accumulates into mental schemata or models (Hajer & 
Laws, 2006). Groups of individuals and organisations will develop shared 
discourses to structure interpersonal relationships (Giddens, 1984). As 
schemata of reference, discourses condition actors in their interactions and 
can thus be seen as “constitutive of institutions” (Mayr, 2015: 755, emphasis 
in original). Institutions are general rules of conduct (Salet, 2002), which are 
enacted in and represented through discourses (Hajer, 1995).

With its focus on interaction, discourse analysis has become a concern of 
linguistics and can therefore be regarded the study of language-in-use 
(Hastings, 1999; Wetherell et al., 2001). In general, discourse analysis is 
positioned as a social constructionist account of seeing the world in which 
language does not simply mirror reality in how the world can be viewed, 
but rather mirrors prevailing discourses (Sharp & Richardson, 2001; Hajer 
& Versteeg, 2005). Discourse analysis presumes that multiple, socially 
constructed realities exist, which results in the ambition to understand the 
meaning-making process that underlies the construction of discourses. As a 
consequence, discourse analysis concerns “the way in which society makes 
sense of a certain phenomenon” (Hajer & Versteeg, 2005: 176). 
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In this study, we use a Foucauldian discursive approach in which discourses 
are seen in texts rather than as texts (Hajer, 1995; Flyvbjerg, 1998; Sharp & 
Richardson, 2001). Foucauldian approaches explicitly connect the concepts 
of power, rationality, and truth: how powerful actors manage to define 
truth (Flyvbjerg, 1998; Richardson, 2001). Whereas textually-oriented 
discursive approaches use discourse as “a devise for making linguistic sense of 
organizations and organizational phenomena”, Foucauldian approaches include 
the socio-institutional context in which discourses are seen as a reflection of 
dominant actors (Alvesson & Karreman, 2000: 1127). As a consequence, 
Michel Foucault’s methodology for studying such power/knowledge networks 
– known as genealogy – considers not only texts, but also rhetoric and practices 
to explore how dominant discourses are articulated (Carabine, 2001; Sharp & 
Richardson, 2001). To illustrate, the notion of waterway renewal can be seen 
in how people talk about it (language-in-use) and how it is enacted in shared 
practices across organisations (such as public norms). 

Actors will compete for hegemony in defining waterway renewal. Their 
discourses are thus continuously contested by other actors (Giddens, 1984; 
Torfing, 2001). Indeed, as Hajer and Versteeg (2005) state, a discourse never 
solidifies. Consequently, actors will try to re-constitute discourses once they 
believe established discourses are not legitimate anymore (March & Olsen, 
1989). New developments such as the rise of ageing waterworks or changing 
societal demands may question the appropriateness of dominant discourses. At 
the same time, discourses are said to bring predictability and stability, operating 
as conditioning factors in interactions (Low et al., 2005). This makes them 
susceptible for self-reinforcement. DiMaggio and Powell (1983) refer in that 
regard to “institutional isomorphism” – the tendency of actors to comply with 
institutional norms. Powerful actors will therefore aspire to maintain the status 
quo, trying to downplay or incorporate emerging discourses in order to prevent 
undermining their position and what is considered legitimate.

Given the focus on power, discourses can be analysed by looking at what is 
(not) said by whom and in which context (Hajer, 1995; Carabine, 2001). 
The central elements of discourses – the “variables” that allow for analysing 
discourses – are the structures and patterns in a discussion, in which three 
elements can be distinguished: institutionally embedded (1) storylines and (2) 
practices, which are shared by (3) specific discourse coalitions (table 5.1; Hajer, 
1995, 2006). Storylines are the outcome of interactive and reflexive positioning 
by actors, creating and sustaining a discursive order (Davies & Harré, 1990). 
They are often presented as claims (what is truth) and organised around ideas, 
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events, characters, and dilemmas. Together, storylines form a coherent narrative 
that also provides a guide for action (Low et al., 2003). Accordingly, storylines 
can be translated into specific practices, becoming organisational routines and 
mutually shared rules. These practices can be intangible (norms) and tangible 
(policies, formal institutional frameworks). At the same time, practices such as 
Cost Benefit Analysis shape storylines, because they support particular ways 
of making sense of the world. Storylines and practices facilitate discourse 
coalitions: they resonate with certain actors, because of their belief systems and 
interests. Actors will form coalitions to share storylines that they believe are 
credible, although their motives might be different. Discourse coalitions can 
operate as loosely coupled actors, but they can also be formally embedded in 
institutional frameworks (Hajer, 1995).

5.3. Methodology

A case study approach

In order to address our research objective of identifying the differing, and 
competing, discourses on waterway renewal, we follow a case study approach. 
Case studies are a common research methodology in discourse analysis, as 
they enable to acquire in-depth, context-specific knowledge (Yin, 2003). Our 
informed choice for studying the Dutch national inland waterway network is 
underpinned by three motivations. First, the Netherlands is an international 
frontrunner with regard to waterway management (OECD, 2014b). Second, 

Discourse

1. Storylines

2. Practices

3. Discourse coalitions

Statements, claims brought together in narratives, grouped 
around events, characters and dilemmas

Operational routines such as mutually shared norms and rules

Group of actors sharing the use of a particular set of 
storylines over a period of time

Explanation

Table 5.1. Central elements in discourses (Hajer, 1995; 2006).
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the country has started several initiatives for addressing waterway renewal, since 
a major number of assets will soon reach their technical end-of-life (Van der 
Vlist et al., 2015; I&M, 2016). Third, the national Ministry of Infrastructure & 
Water Management has budgeted € 1.142 billion to be used in the period until 
2030 for the renewal of waterway assets (I&M, 2017). Altogether, the Dutch 
national government acknowledges the issue of renewal and is developing new 
lines of thinking to address this issue.

The Dutch national inland waterway network consists of approximately 
1,500 kilometres of natural rivers such as the Meuse and the Rhine, and man-
made canals (RWS, 2014). Waterways are an important means for freight 
transportation between the ports of Rotterdam and Amsterdam and the Dutch 
and European hinterland. The waterways also facilitate water discharge, and as 
such, they contribute significantly to regional and national water safety. Other 
functionalities, for instance related to recreation and ecology, are increasingly 
incorporated into the waterways (Hijdra et al., 2014). Similar to other western 
European countries, the Netherlands considers national waterway planning and 
management a public task, in which the national government plays a pivotal 
role. More specifically, clear tasks are assigned to the Ministry of Infrastructure 
& Water Management and to its operating agency Rijkswaterstaat. Both work 
in close connection with local and regional stakeholders through consultation 
(mandatory by law). The national government is responsible for 119 navigation 
locks, 276 bridges, and 10 weir complexes in the national inland waterway 
network (RWS, 2014). Many of these assets were built in the 1920s and 1930s, 
with another peak in the 1960s and 1970s. It is in particular this first peak that 
is currently reaching its technical end-of-life.

In previous stages, Dutch waterway planning focused on accommodating growth 
and, more recently, incorporating new functionalities (Willems et al., 2016). 
Renewal, therefore, received limited attention and used to be part of operation 
and maintenance budgets. The growing need for renewal marks a new shift, 
with a changed institutional framework for renewal and renovation, examined 
in the results section. We look specifically into the three national Rijkswaterstaat 
initiatives, which aim at operationalising this changed institutional framework. 
The three initiatives are named as follows:

1. Pilot study Meuse river (Grip op de Maas) (2014-2016): a project to 
 explore the range of possibilities for transforming the Meuse corridor in 
 the south of the Netherlands, because seven interrelated weirs have to be 
 renewed;
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2. MultiWaterWorks (MultiWaterWerk) (2012-current): a project to develop 
 new designing and tendering procedures for 52 ageing navigation locks 
 that need to be renewed;
3. Renewal Challenge Hydraulic Works (Vervangingsopgave Natte Kunst-
 werken) (2012-2015): a project to develop a new general systematic for 
 renewing waterway works.

Data gathering and analysis

Our data set consists of two parts: 31 policy documents and 45 interviews. 
Using different qualitative methods, essential for case study research (Yin, 
2003), the study was able to reconstruct the interpretations on Dutch 
waterway renewal. First, we collected 22 policy documents (both internal 
briefings and public policies) that describe the three initiatives and how they 
came about (Appendix B). We complemented this data set with 7 key national 
documents that provide a more general outlook on waterway planning in 
the Netherlands and the positioning of actors in relation to each other (see 
also Appendix B). Second, we conducted three rounds of interviews with 
senior officials who initiated or participated in the three initiatives regarding 
waterway renewal (Appendix B). The interviews, 45 in total with both state 
and non-state actors, were used to provide more context with regard to how 
these initiatives came into being and how they return in actual practice. 
Interviews took between 60 and 90 minutes and were conducted between 
2014 and 2017, ensuring a prolonged engagement in time (Appendix A). The 
two last interviews were used for confirmation that all views were covered and 
data saturation was reached.

In our analysis, we followed a three-step-method for identifying the central 
elements of each discourse: storylines, practices, and discourse coalitions (table 
1). On the one hand, this allowed for an examination of the structures and 
patterns in the discussion that occurred when dealing with waterway renewal, 
for instance how storylines and practices unfolded (Hajer, 2006). On the other 
hand, the analysis helped to understand discourse coalitions (actors sharing 
storylines) and tensions between these coalitions (Carabine, 2001; Sharp & 
Richardson, 2001). The steps are:

(i) Coding of 31 documents and 45 interviews using the computer 
 software Atlas.ti: problem definition (what is renewal?), proposed 
 approach (how should renewal be addressed?), and involved parties (who 
 has what responsibility?). An example is given in figure 5.1;
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(ii) Identifying storylines, practices, and discourse coalitions based on the 
 markers of step (i), thus identifying discourses (cf. table 5.1);
(iii) Look for interrelationships and differences between the discourses found; 
 a. E.g., counter-discourses, resistances, and what is not said;
 b. Eventually: the outcome of these tensions may indicate a change in 
  power relations (if discourses have altered).

The next section presents the discourses through discussing storylines, its 
practices, and the discourse coalition involved. In the text, references are made 
as much as possible to the documents used for the analysis (Appendix B) and 
the interviews (Appendix A). Quotes in italics are derived from these sources. 
The documents and transcripts are originally in Dutch, so they are translated 
into English by the author.

Climate change Sustainability

Transportation Water system

Societal trends Heritage

Long-term thinking

Regional development

Functionality

Problem definition

Safety Capacity (use)

Cost-effectiveness Mutual gains

Maintenance Reliability

Risk reduction

Engineering

Finances

Figure 5.1. An example of the coding process: the family code “problem definition”, 

 its sub-codes and relationships.
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5.4. Results

The discourses regarding waterway renewal will be discussed chronologically: 
the first two sections present the established discourses, and the subsequent 
section examines how the new initiatives both build on and contest the 
discourses, leading to a new discourse. These discourses are summarised in 
figure 5.3. The tensions between the discourses are discussed in the last section 
and summarised in figure 5.4.

Renewal as an operational issue: the technical discourse

According to several interviewees, waterway renewal is a relatively new issue for 
infrastructure planners. Interviewee #18 describes: “The awareness for renewal 
grows. You cannot only develop [your infrastructure networks] and execute regular 
and incidental maintenance. Eventually, you have to renovate and renew these 
assets full-scale.” The construction of new infrastructure and the maintenance of 
existing infrastructure are two relatively divided worlds in the Netherlands. First, 
the construction of new infrastructure is a task led by the national Ministry of 
Infrastructure & Water Management. It follows an extensive set of rules as part 
of the national Planning, Programming, and Budgeting framework, in which 
mobility and accessibility objectives are translated into distinct state-funded 
infrastructure projects (in Dutch: Meerjarenprogramma Infrastructuur, Ruimte en 
Transport). Subsequently, the implementation of these projects is commissioned 
by the Ministry to its operating agency Rijkswaterstaat. Second, maintenance 
and operation of developed infrastructure networks is streamlined through the 
agreement upon performance indicators between the Ministry and Rijkswaterstaat. 
For example, Rijkswaterstaat is contracted by the Ministry through a “Service Level 
Agreement” to safeguard a 98% availability of navigation locks. Consequently, an 
analysis executed by KiM (2016)2 concludes that constructing new infrastructure 
is very much project-based, whereas maintenance is performance-based (figure 5.2).

Waterway renewal is considered a “stranger in the midst”, caught between both 
worlds. At present, the key national policies and frameworks, such as the White 
Paper on Infrastructure & the Environment (Structuurvisie Infrastructuur & 
Ruimte, 2012) and the Infrastructure Fund (Infrastructuurfonds, 2016), define 
renewal as guaranteeing that “the current functionality is sustained” in order to 

2 Note that all references to the policy documents in the results section can only be found in Appendix B.
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secure safety and availability of the waterway network. In these frameworks, 
renewal becomes necessary once assets are technically written off and regular 
maintenance and operation is no longer sufficient. It is explicitly stated that 
existing functionalities have to be protected. Altering functionalities falls 
beyond the scope of renewal and renovation and is considered to be the same 
as the construction of new infrastructure, for which different procedures 
apply (I&M, 2016). As such, renewal is positioned in the maintenance and 
operation domain (figure 5.2).

Decision-making for renewal predominantly relies on a technical lifecycle 
analysis (figure 5.3; I&M, 2013b; KiM, 2016). The operator Rijkswaterstaat 
executes detailed technical forecasts to determine the best option when an asset 
has to be replaced. This assessment is bundled in the “Risk Inventory Hydraulic 
Works” (Risico-Inventarisatie Natte Kunstwerken; e.g., I&M, 2016). Based on 
this study, the Ministry has prioritised certain assets, for which distinct projects 
were created with the purpose of bringing assets up to current performance 
standards. A Rijkswaterstaat official (#29) clarified:

“We observe that a specific asset has almost reached its technical end-of-life-cycle, 
so we have to ask for money to make a new one. […] You will put a request 
to the policy departments [of the Ministry], in which you will say, ‘you have 
to make a budget reservation, because this asset will have to be replaced soon. 
We are making you aware of this now and we will need this amount of money 
for it.’ Then, the request is returned [by the Ministry], saying, ‘yes, go ahead in 
executing these projects’.”

In sum, we can conclude that waterway renewal is defined by a technical 
discourse, in which renewal is characterised as a technical exercise for which 

Performance-based Project-based

Maintaining infrastructure

Operation &
Maintenance

Renewal &
Renovation

Construction of
new infrastructure

&
expansion existing

infrastructure

Figure 5.2. The positioning of renewal and renovation in Dutch infrastructure planning (RWS, 2017). 
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the operator of the waterway is responsible (summarised in figure 5.3). The 
operator’s responsibilities are tendered to construction companies as much 
as possible. Together, they shape the discourse coalition that ensures the 
sustainment of the waterway network.

Streamlining budgets and procedures: the financial discourse

According to KiM (2016), no official procedure exists on what renewal projects 
should consist of, so renewal occurred in an “ad-hoc” fashion. Although the 
position of renewal in the maintenance domain (figure 5.2), renewal requires 
relatively high investments compared to regular maintenance. Furthermore, 
whereas maintenance has stable, annual budgets, renewal requires infrequent, 
but large investments. Interviewees indicated that the performance-based 
approach for maintenance did not seem tailored for renewal investments. Rather, 
the infrequent investments seemed to demand a more project-based way of 
working, similar to procedures established for constructing new infrastructure. 
As a result, the ad-hoc nature of renewal was increasingly contested by the 
policymakers within the Ministry of Infrastructure & Water Management. A 
Ministry official (#28) stated:

“Technical information was delivered to us, quite randomly in our opinion, 
by regional districts from Rijkswaterstaat, who do the operational work in the 
waterway. They offered their information in a fragmented manner, which made 
me think, ‘so how must I steer in this and what should I think of it?’.”

The Ministry noticed that renewal investments are likely to increase substantially 
in the future (I&M, 2013b). Consequently, it sensed a need to legitimise 
its budget allocations better, which is in line with the ministerial objective 
to function “soberly and effectively” (I&M, 2015). Also, the Ministry feels 
that ageing waterworks might hamper the performance of the network. For 
example, it does not want to be surprised by disruptions in waterway corridors. 
Altogether, this led to the objective to work more “systematically and planned” 
in regard to renewal and renovation (I&M, 2013b: 2). The storyline developed 
by the Ministry thus centred on becoming more “in control” and operating 
cost-effectively, therefore complementing a financial discourse to the technical 
discourse (summarised in figure 5.3).

The storyline returns in two new practices. First, the Planning, Programming, 
and Budgeting (PPB)-framework was expanded with the newly created 
“Programme on Renewal & Renovation for Inland Waterways” in 2014 in order 
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to guarantee the safety and availability of the waterway network (I&M, 2013a). 
Previously only used for the project-driven construction of new infrastructure, 
the Ministry decided to start using the PPB-framework also for programming 
and allocating budgets for renewal and renovation. The Programme consists of 
an execution agenda with distinct renewal projects and a research agenda. A 
new budget category for renewal and renovation was created in the national 
Infrastructure Fund in order to secure financial funds for the Programme. 
The aim of the Programme echoes the principles stated by the national White 
Paper and Infrastructure Fund: “Renewal and Renovation will maintain the 
existing functionality of the waterway asset in accordance with the current norms 
and requirements. In principle, no additional wishes or functionality will be added” 
(I&M, 2013a: 82; compare figure 5.2). Moreover, the document states that 
“renewal is not politically controversial”, since the functionalities are already present 
(idem). This confirms the position of renewal within the operator’s domain.

Second, the financial budget of this Programme will be assigned through the 
newly developed “Procedural Rules of the Game for Renewal & Renovation” 
(Procesmatige spelregels programma Vervanging & Renovatie; I&M, 2013b). This 
document aims to provide clear starting points and an evaluative framework for 
prioritising waterway assets. To this end, principles from asset management are 
used. An example is the “RAMSSHEEP”-methodology that helps to prioritise 
investments based on Reliability, Availability, Manageability, Safety, Security, 
Health, Environment, Economics, and Politics. I&M (2013b: 3) states that 
this methodology “allows for a complete description of the function, requirements 
and performance, which an object and a (part of the) network has to meet.”

The new practices widen the discourse coalition slightly, with the commissioner 
(the Ministry) becoming the party mainly in charge, compared to its executor 
Rijkswaterstaat. The Programme on Renewal & Renovation for Inland 
Waterways is used to streamline the financial budgets, so the Ministry is 
more enabled to control Rijkswaterstaat in its budget demands for replacing 
infrastructure assets. However, Rijkswaterstaat remains the dominant actor 
in providing (technical) information on the condition of the waterway assets 
and in the subsequent implementation. Because of the seemingly uncontested 
political nature, it is argued that renewal does not require the incorporation of 
other parties. We conclude that the technical, maintenance-oriented discourse 
is expanded with a financial discourse that argues for cost-effectiveness. In 
general, these arguments fit well with the established technical discourse, 
for instance seen in the “RAMSSHEEP”-methodology, so the technical and 
financial discourse often go hand-in-hand (figure 5.3).
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Three renewal initiatives: complementing and challenging 
existing discourses

The firmer positioning of renewal and renovation in legislative frameworks led to 
a growing attention for renewal from 2014 onwards. As a result, three initiatives 
were launched: (1) the MultiWaterWorks project, started by the construction 
division of the agency Rijkswaterstaat; (2) the Replacement Challenge Hydraulic 
Works project, as part of the research agenda within the national Programme 
Renewal & Renovation; and (3) a regional pilot on the Meuse river, initiated 
by a regional division of Rijkswaterstaat. With the launch of these initiatives, 
new storylines have emerged that both complement and challenge the existing 
technical and financial discourse. 

MultiWaterWorks
The construction division of Rijkswaterstaat observed that 52 of the 119 
national navigation locks need replacing before 2040. The MultiWaterWorks 
project was launched to explore if large-scale waterway renewal can be an 
impetus for achieving a better operation of the waterway system. Currently, 
the different designs of waterway assets are a threat to the manageability of 
the operation and to the availability of the waterway. To illustrate, a study 
by Deltares et al. (2012: 22) for MultiWaterWorks reads: “In the Netherlands, 
Rijkswaterstaat operates 141 navigation locks. These locks are currently all 
different!” Likewise, in a MultiWaterWorks-meeting, one participant refers to 
“a patchwork of exotics” when he discusses navigation locks (De Bouwcampus, 
2017: 1). A Rijkswaterstaat official (#11) confirms this image: “In practice we 
see that waterway assets are all disjointed objects, all built and designed differently”. 
Operators in practice therefore argue that they use different solutions for 
similar problems, caused by a project-based way of working (RWS, 2015). The 
MultiWaterWorks project team signalled that “currently, much specialised, local 
expertise is required and for each navigation lock, unique spare parts have to be 
ready” (idem.: 2). From this viewpoint, future navigation locks should be more 
“maintenance-friendly, reliable, and sustainable” (RWS, 2015). As 52 locks are 
due for renewal, this is an opportunity to align the “patchwork” of lock designs. 
The project argues that there exists “a need for a creative, innovative approach 
now to save money and time in the future” (idem.). In sum, the MultiWaterWorks 
initiative developed a storyline and practices in which renewal can benefit the 
operation of the waterways. 

In order to achieve this, MultiWaterWorks focuses on “standardisation, 
innovation, and more market involvement” (Deltares et al., 2012). Thus, solutions 
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are developed in the context of the dominant project-based way of working. 
On the one hand, the project team pleads for standardisation across navigation 
locks to make them more reliable and maintenance-friendly. On the other hand, 
they aim to create more space for innovation in regard to sustainability. In order 
to bring these two aspects together, MultiWaterWorks centres on construction 
technologies and innovative procurement procedures. With a standardised 
navigation lock design, they hope to set a baseline design for all navigation 
locks. At the same time, they argue that this leaves room for creativity per 
individual asset, allowing for the innovative capacity of private companies. To 
this end, they propose new tendering possibilities that fit European tendering 
guidelines, such as design alliances, since current tendering frameworks are 
considered insufficient (Deltares et al., 2012). Thus, the MultiWaterWorks 
project examines efficient organisational structures for Rijkswaterstaat in order 
to get standardised navigation lock designs, while simultaneously allow for 
innovations from construction companies. 

The storyline pursued by MultiWaterWorks demonstrates how ageing assets are 
perceived as a potential danger to the manageability of the waterway network 
(see also Chapter 6). Accordingly, it takes a rather operational or managerial 
perspective on renewal, which underscores that renewal is considered apolitical. 
This is perhaps not surprising, as the initiative was launched by Rijkswaterstaat’s 
construction division. The Ministry of Infrastructure & Water Management, 
which controls Rijkswaterstaat, is largely absent in these discussions, because 
of the operational viewpoint taken by Rijkswaterstaat. In this storyline, 
Rijkswaterstaat becomes especially occupied with organising the procurement of 
infrastructure works. As a consequence, the MultiWaterWorks storyline focuses 
on the standardisation of waterworks in order to support the manageability of 
the waterway. This fits well with the existing technical and financial discourses, 
because of its focus on the technical operation and cost-effectiveness (figure 5.3).

Replacement Challenge Hydraulic Works
The Replacement Challenge Hydraulic Works project was started as part of the 
research agenda of the Programme on Renewal & Renovation in order to 
provide more accurate data of when to renew which assets. The current technical 
end-of-lifecycle reports provide a specific year for renewal of a particular asset, 
which was considered too limited an angle. According to interviewees, this 
current practice did not suffice, which gave rise to the development of new 
practices and storylines. The project leader (#19) argued: “We will face a renewal 
challenge. It involves high investments, but it can also be an incentive to make 
a system shift or a deliberate choice with respect to our waterway network.” The 
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project team therefore proposed to modify the technical, asset-oriented risk 
inventory of when each asset has to be renewed into a broader, integrated renewal 
challenge. Also, the team argued that the many developments that surround 
renewal investments can be incorporated with a more integrated perspective, 
for instance related to socio-economic and climate-related developments. A 
Rijkswaterstaat official (#23) explained further: “If you start renewing anyway, it 
is a very good opportunity to incorporate changes and to implement them.” 

Consequently, the Replacement Challenge project developed a novel systematic 
that complements technical information with these wider developments: the 
“Sensitivity Test Hydraulic Works” (Gevoeligheidstest Natte Kunstwerken; RWS, 
2015). The findings from this test can be used as input for policy-making. The 
method incorporates technical knowledge, functional knowledge (use of the 
waterway), regional developments, and wider socio-economic developments. 
Moreover, it takes a long-term perspective, in which it relies on “adaptive delta 
management” from the adjacent Dutch Delta Programme (RWS, 2014). The 
project acknowledges that society and the climate can change in unpredictable 
ways. Instead of envisioning a single future, it sets out multiple adaptive 
pathways that may be switched between when necessary.

The more integrated perspective also expands the discourse coalition of the 
national government (the Ministry and Rijkswaterstaat) with other parties. 
To illustrate, RWS (2014) states that “[the project] establishes relationships with 
external stakeholders, such as [regional or local] governments, knowledge parties, 
and private companies.” However, the other parties are unspecified. This is 
remarkable, since knowledge related to the functionality of the waterway 
network and regional developments gains in importance – knowledge 
often outside the domain of Rijkswaterstaat. Regional governments see 
ample opportunities to link regional developments to national waterway 
infrastructure. Interviewees from provinces stress that a functional view is 
key for approaching renewing infrastructure. For instance: “It is less relevant 
when and how the financing and renewing takes place. It is all about the function 
of an asset in relation to the network.” (#38) For example, interviewees refer to 
how infrastructure investments in multimodal transportation can boost the 
regional business climate (e.g., in the regions of Noord-Brabant and Twente), 
in which waterways are one of the modalities next to railways and highways.

However, the new ideas also clash with the established discourses. The 
Ministry is positive about connecting wider developments, but also points 
out that this will require additional financial resources. A Ministry official 
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(#43) explained: “In general, we are very open to provincial ambitions, but we 
do expect that provinces pull their weight.” This means that provinces themselves 
should actively look for synergies with the national government and that 
they are willing to contribute financially as well, which fits with the financial 
discourse. The national operator Rijkswaterstaat seems less eager to start such 
regional explorations, as the transportation function may clash with regional 
governments’ ambitions. Rijkswaterstaat officials underscore that it has “to 
protect what’s already there [i.e. the transportation function]” (#40). Interviewee 
#18 stated that “you have to be well-aware for which renewal challenge you see 
opportunities [for wider explorations]. Otherwise you raise a lot of expectations.” 

This relates also to the technical discourse, i.e. to safeguard the waterworks that 
are already in place. Nevertheless, the Replacement Challenge Hydraulic Works 
initiative opens functional discussions that touch upon other public and private 
parties. In conclusion, the technical and financial discourses are challenged with 
a more functional discourse, to which regional governments in particular can 

Technical
discourse

1. Storyline: inventorying technical state of waterworks and replacing 
 those that have reached their end-of-lifecycle;
2. Practices: technical forecasts, based on individual lifecycle analysis, 
 focused on individual waterworks;
3. Discourse coalition: operator Rijkswaterstaat with construction 
 companies.

Financial
discourse

2013 >

1. Storyline: streamlining budgets and striving for  
 maintaining waterways in a cost-effective way;
2. Practices: allocating budgets required for renewal with 
 procedural guidelines and asset management principles;
3. Discourse coalition: Ministry of Infrastructure 
 (commissioner) and Rijkswaterstaat (operator).

Functional
discourse

2014 >

Time

1. Storyline: renewal as opportunity to 
 realise functional changes in the 
 waterway (e.g., regional development);
2. Practices: regional consultation, new 
 partnerships through co-financing by 
 national and regional governments;
3. Discourse coalition: Ministry of Infra-
 structure and regional governments.

Figure 5.3. Three discourses on waterway renewal in the Netherlands.
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adhere (summarised in figure 5.3). The new discourse does not regard renewal 
as an apolitical, operating issue, but as a trigger to initiate political, functional 
discussions on future waterway configurations.

Pilot study Meuse river
While the previous initiative was a means to develop a somewhat abstract, 
theoretical systematic on the national level, an additional pilot on the Meuse 
corridor (Grip op de Maas) was started in the southern regional division of 
Rijkswaterstaat. This division noticed that the seven large-scale weirs in the 
Meuse river would soon need to be renewed. The weirs in the Meuse, the oldest 
of which dates back to 1927, together regulate the river’s water level, roughly 
between the cities of Maastricht and Den Bosch. They were originally built to 
enable coal transportation. Interviewees state that, by replacing each individual 
weir one-by-one, the rationale appears to be that the current functionality 
suffices. An official (#29) involved in this study argued:

“You have to take a look at the bigger picture: each weir is part of the Meuse-
system. In principle, what you do here immediately affects what you will do at 
the other weirs. Don’t we have to take a better look at that?”

The initiator of the study argued that such a decision requires more than just a 
few technical experts. He explained: “For this huge question, I searched for ways of 
utilising a knowledge potential as large as possible” (#37). Indeed, the study group 
articulated its ambitions right from the start: “we aim to get to different solutions” 
(De Bouwcampus, 2015: 3). For that reason, different parties were purposefully 
approached. The knowledge platform De Bouwcampus offered as a platform in 
which this “renewal challenge” was addressed in a pre-competitive, “co-creative 
setting” in which governments, companies and knowledge institutes participate 
on an equal basis (unlike the traditional client-contractor relationship). Several 
engineering firms, universities, and consultancies joined this process to develop 
innovative ideas on the future of this part of the Meuse corridor. Together, 
they started exploring from which other perspectives the Meuse river might be 
looked at – beyond enabling coal transportation – and what the implications 
may be for the renewing of the seven weirs. In other words, they deliberately 
questioned the usefulness of renewing assets one-by-one. For example, one 
report stated that “sector-wide research should take place to find out all possible 
scenarios, apart from the existing situation” (idem.: 2). Also, it was argued that, 
at a later stage, “the challenge will be to connect developments and tasks, so added 
value can be created. With one-to-one renewal, this added value will not be utilised 
from other tasks” (De Bouwcampus, 2016: 1).
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In the practices of the pilot study, long-term thinking was stimulated and 
a comprehensive water system perspective was taken. To illustrate, De 
Bouwcampus (2016: 1) states that “we have to look at the overall picture and 
design the water system well”. Also, a wide array of stakeholders was identified 
to be included in the process. Participants from the Ministry, however, 
immediately noted that regional and local stakeholders were largely absent in 
the actual discussions. Visions that were proposed include foci on recreation, 
heritage, climate change, and regional developments. Out of those visions, 
regional “guiding principles” were formulated that could be used as input 
for the actual renewal tasks, such as “treating waterworks in the Meuse as 
heritage” and “the Meuse as a freshwater reservoir” (De Bouwcampus, 2016).

The discourse coalition that emerged from the pilot is driven by national 
and regional governments (table 5.3). The Ministry joined the study 
meetings and saw this as an opportunity to develop more strategic policies 
for renewal. For them, the study became an outstanding example to which 
many interviewees referred if they said that “more is possible than just one-by-
one replacement”. Regional governments also see opportunities. A provincial 
official (#34) illustrated:

“If Rijkswaterstaat has to renew a weir, perhaps we can create a bit more of an 
integrated transport and land use development. We can, for example say, ‘perhaps 
add a small marina, or let us build a hotel on the weir. Just name it. You create 
more than just that sterile weir, and you can generate money in different ways.”

Although Rijkswaterstaat initiated the study, other parties can relate more to 
the ideas developed in the Meuse study, as it entails political discussions on the 
functionality of the inland waterway corridor. Accordingly, it is a confirmation 
of the establishment of a new functional discourse (figure 5.3). It should be 
noted, though, that the pilot is an exploratory study without actual practical 
implications. Nevertheless, interviewees from the Ministry and provinces aim 
to translate the ideas generated in this study to renewal practice.

Striving for influence: competing discourses

The three discourses on the public management of renewing waterworks in 
the Dutch inland waterway network (figure 5.3) all try to put their mark 
on waterway practice, reflected in the redrafting of renewal and renovation 
frameworks and policies. This section discusses the relationships between the 
discourses (visualised in figure 5.4).
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The dominant technical discourse and the financial discourse fit well with 
each other in our case study, because they share a similar instrumental 
rationality focused on an efficient and effective allocation of resources. To 
illustrate, asset management balances a technical assessment with financial 
considerations, expressed in trade-offs between performance, costs and 
risks. In line with previous research by for example Furlong et al. (2016), 
both discourses presume an objective and rational planning process. The 
MultiWaterWorks project is an example in which both discourses come into 
their own: standardisation is attractive to both engineers and treasurers, as both 
groups emphasise risk reduction. Especially in discussions regarding desired 
versus required investments, the technical and financial discourse may clash: 
engineers might strive for best solutions, whereas treasurers might look for 
sufficient solutions (figure 5.4). In contrast, the functional discourse stands 
by a different, value rationality, in which the ends are questioned (cf. Low 
et al., 2003; Flyvbjerg, 2004). This discourse is less aimed at reducing risks, 
but rather embraces ambiguity through acknowledging the broad range of 
interests and options regarding renewal. The pilot in the Meuse river and the 
development of the systematic by the Replacement Challenge Hydraulic Works 
project are instances of new knowledge production practices, in which actors 
have tried to substantiate the functional discourse. This suggests that ideas from 
the literature on mainstreaming infrastructures, such as incorporating different 
drivers of change into existing infrastructures, slowly become institutionalised 
(cf. Gersonius et al., 2012). 

As a consequence, the functional discourse is challenging the established 
technical and financial discourse. For example, the Procedural Guidelines 
from 2013 were considered too limited. Thus, they were replaced in 2016 by a 
Strategic Vision on Renovation and Renewal, in which two elements stand out. 
First, the Ministry assigns Rijkswaterstaat the task to provide the technical end-
of-lifecycle reports with regional consultation. The technical end-of-lifecycle 
report from 2017 states that “the integrative systematic developed is used as a 
model to shape the regional consultation” (RWS, 2017: 15). Second, a distinct 
decision-making moment was created in order to deliberately decide between 
either maintaining the existing network or expanding the functionality of the 
network (I&M, 2016). This should result in the avoidance of pure replacement, 
as the Ministry aims to connect renewal investments to broader developments, 
“in particular when there are possibilities of expanding functionalities and/or a 
so-called system shift is possible” (I&M, 2016: 4). The Ministry increasingly 
advocates the functional discourse, seen in internal documents such as 
I&M (2015, 2016), and pushes Rijkswaterstaat to follow suit. According to 
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interviewee #43 from the Ministry: “It is very simple. I will not assign money for 
pure replacement. Period. And as long as I do not commission Rijkswaterstaat, they 
will not receive any money” (figure 5.4).

At the same time, the financial discourse downplays the functional discourse, 
because it stresses that connecting aims also requires financial investments from 
all parties. Actors thus have contradictory roles in the different discourses. To 
illustrate, although the Ministry aspires to foster regional economic development 
with renewal investments, it does not take many regional waterways into account 
because the Ministry does not perceive many bottlenecks there (I&M, 2017). 
Consequently, it is hesitant about being too ambitious, as the inland waterway 
network is already functioning well. A Ministry official (#28) specified: “Our 
targets have not been changed since 2012’s White Paper. Everything is very stable, 
but you can also say that almost nothing is happening.” The strategic, integrated 
Replacement Challenge Hydraulic Works systematic, then, seems to fade into the 

Technical 
discourse

Financial 
discourse

Functional 
discourse

Cost-effectiveness: 
Required versus 
desired investments

Securing
sufficient funds

Incorporate 
broader notions

Be realistic:
maintaining the
current system

Incorporating other 
aims means also 
contributing financially

Look for synergies:
don’t just invest
in replacement

Figure 5.4. Three competing discourses in the Dutch inland waterway network.
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background, since the assumption is that there is no need for further upgrading 
because of limited bottlenecks. As a result, renewal remains close to its initial 
positioning (figure 5.2), focused on a strict programming and financing of 
particular waterworks. The unchanged targets also clarify why the Ministry 
stresses that, should regional parties have ambitions, they should pro-actively 
bring these forward and be willing to make substantial financial investments 
themselves (figure 5.4).

Also, the technical discourse operationalises ideas from the functional discourse 
rather differently. For example, the notion of regional consultation is explained 
in the functional discourse as “a sort of continuous dialogue between parties 
surrounding the waterway, so you have an overview of the developments and 
ambitions that those parties have.” (#24) However, interviewees relating to the 
technical discourse argue that they only have to scan regional policies to see if 
there are major developments planned for the future. According to interviewees, 
this is often not the case and, thus, “for the – say – seventy potential renewal 
projects, of which eventually twenty will proceed, perhaps only three will really 
need such regional consultation.” (#39) Instead, they argue that maintaining the 
current waterway network is already quite a challenge in itself. The downplaying 
of elements from the functional discourse shows how waterway renewal is 
perceived as an expert-driven, apolitical activity in the technical discourse, in 
which the decision whether functional discussions need to be started is mainly 
made by engineers (figure 5.4).

5.5. Conclusions: new discourses, new power relations?

As waterway renewal is increasingly becoming an urgent issue for infrastructure 
planning, we examined different, and competing, discourses on the public 
management of renewing waterways (figure 5.3 and 5.4). Discourse analysis can 
help to understand what is considered legitimate in infrastructure planning, as 
it unravels values and assumptions underlying planning practice. A discursive 
perspective posits that infrastructure planners have to be aware of how dominant 
actors rationalise their practices as legitimate (Flyvbjerg, 1998). Rather than there 
being one single reality that defines infrastructure planning practice, multiple 
realities exist on issues such as waterway renewal. These realities are dynamic 
constructs, because discourses are constantly contested (Hajer & Versteeg, 2005).
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We conducted a discourse analysis in a case study of the Dutch national 
inland waterway network. Our analysis demonstrates how a technical and 
financial discourse causes waterway renewal to be oriented towards the 
maintenance of current performance levels in a cost-effective way. A counter-
discourse that focuses more on functional issues has emerged, in which 
renewal is approached as an integrated planning practice for improving 
(or altering) the functionality of the waterway network. Alterations of 
recent policies and procedures in our case study demonstrate the fight for 
control. For instance, elements of the functional discourse are slowly being 
incorporated in the technical and financial discourses, seen in new terms such 
as “regional consultation” and “exploring system shifts” that have been added 
to terms such “risk inventories” and “technical end-of-lifecycle”. Despite 
these attempts, actors from both discourses disagree on how to operationalise 
these new terms in practice.

The development of new management discourses also marks a shift in power 
relations, which are gradually becoming more accepted. Typically, technical 
aspects were predominantly dealt with by the operator Rijkswaterstaat, 
and as such, were less of a concern for its commissioner, the Ministry of 
Infrastructure. The establishment of the financial discourse has placed the 
Ministry in a stronger position. As the Ministry is also more familiar with 
political discussions, the functional discourse is appealing as well. As a 
consequence, the incorporation of functional discussions in Dutch waterway 
renewal practice can be witnessed. This is appealing for policymakers, as it 
provides them with a “window of opportunities” for integrating other wishes 
and demands in infrastructure networks. Regional governments are said to 
play a large role in the functional discourse, but they remain largely absent 
in these discussions so far. Regional governments are limitedly aware of these 
opportunities and take a more reactive stance, because renewal investments 
are nationally initiated. Moreover, the national government has a powerful 
legal position, being able to overrule or ignore regional plans.  The challenge 
for policymakers is to look for regional governments to include them in 
national infrastructure redevelopment. The traditionally dominant operator 
Rijkswaterstaat seems to be losing some of its power, as technical discussions 
are becoming one of the considerations, in addition to regional and functional 
aspects. Nevertheless, it remains an important actor, as renewal discussions 
are initiated by the technical state of infrastructure. As such, infrastructure 
operators have a key role when it comes to making decisions about the 
future of infrastructure networks – although operators usually work in the 
background (Graham, 2010).



139Beyond maintenance     Chapter 5

For the planning of traditional transportation networks such as waterways 
and railways, the linkages between infrastructure operators and planners and 
policymakers therefore have to be strengthened. Whereas an implementation 
gap is usually observed between strategic plans and their eventual reflection 
in practice, we identify a “reverse” implementation gap. The emergence of 
new discourses demonstrates that ageing infrastructure assets are increasingly 
regarded as not solely a technical affair for operators, but that more strategic and 
political discussions on the future of waterway corridors and their surroundings 
are required. While typically strategic objectives are translated by policymakers 
into new transport demands, the ageing condition of infrastructures also offers 
a window of opportunity to incorporate wider strategic aims. Thus, the existing 
transport network itself also offers a context for action, which marks the need 
for a more two-sided interaction between strategic and operational stakeholders. 
However, these stakeholders are often set up along different organisational 
lines and funding schemes. On the one hand, infrastructure operators need to 
clearly communicate the urgency of ageing infrastructure and the potentials of 
incorporating new developments to departments responsible for policymaking 
and planning. Technically driven and often apolitical operators will thus 
increasingly have to navigate a political environment, in which their expertise 
may be valued differently. On the other hand, policymakers have to reason less 
from building new infrastructure, but rather take existing infrastructure as a 
point of departure. They can articulate their needs to the operator and provide 
according means, enabling operators to mainstream these new demands into 
existing infrastructures. Altogether, increased mutual interaction between the 
worlds of “operation and maintenance” and “policymaking and planning” seems 
much needed if a shared language and understanding of the issue of waterway 
renewal is to be developed. Future research can further examine policymakers’ 
and operators’ capacity to achieve better interaction.





Chapter 6

Anticipating water infrastructure 
renewal: a framing perspective 
on organisational learning



142 Chapter 6     Anticipating water infrastructure renewal

Abstract

Water authorities in Western countries are increasingly confronted with waterway 
renewal. Ageing waterway infrastructures put the reliability of the existing network 
under pressure. Similarly, they open up the need to anticipate long-term uncertainties 
to ensure network performance. Aligning organisational practices to this new context 
can be considered an organisational learning process, which concerns improving 
current practices as well as reconsidering underlying values. Against the background 
of public management reforms, we aim to understand the organisational learning 
process in a case study of the Dutch authority Rijkswaterstaat, which is facing a major 
waterway renewal challenge. By developing a framing perspective on organisational 
learning, our analysis theoretically provides more insight into agencies anticipating 
change and empirically into waterway renewal in practice. Our research demonstrates 
that waterway renewal is primarily framed from a New Public Management 
viewpoint in which change is approached rather pragmatically. Accordingly, we 
observed a refinement of existing practice that protects the authority’s mission. Higher 
levels of learning were discarded as potentially disruptive to waterway management, 
leaving more fundamental change untouched. We therefore question to what extent 
water authorities are capable of fully addressing waterway renewal. Nevertheless, 
the repositioning process resulted in opportunities for reflecting on dominant frames 
and introducing new concepts. To better seize such opportunities and thus improve 
alignment to waterway renewal, water authorities can, in addition to improving 
existing practices, re-interpret dominant frames and construct a new narrative in 
which future, long-term uncertainties are acknowledged as inherent conditions for 
agencies to cope with.

Keywords

Organisational learning; infrastructure renewal; framing; New Public 
Management; water management.

This chapter has been published as:
Willems, J.J., T. Busscher, M.A. van den Brink, & J. Arts (2017) Anticipating 
water infrastructure renewal: a framing perspective on organizational 
learning. Environment and Planning C: Politics and Space. 
https://doi.org/10.1177/2399654417733993



143Anticipating water infrastructure renewal     Chapter 6

6.1. Introduction

Water authorities responsible for the planning and management of inland 
waterway infrastructure are increasingly faced with the issue of renewing their 
networks. In Western countries, major parts of the waterway network, such 
as navigation locks, bridges and weirs, are ageing and need to be replaced to 
ensure waterway performance (Gil & Beckman, 2009; OECD, 2014a; IMF, 
2014; Hijdra et al., 2015). Following Kanter (2015), rather than findings 
ways to develop infrastructure systems, water authorities are searching for 
ways to redevelop these systems. Waterway renewal can be considered a 
critical moment in time for assessing whether to maintain or transform the 
functionality of the waterway network (cf. Frantzeskaki & Loorbach, 2010). It 
is the moment to incorporate more strategic, yet also more uncertain insights 
related to, for example, socio-economic developments (translated into new 
waterway demands) and climate change (affecting waterway performance) 
into the network (Bolton & Foxon, 2015; Malekpour et al., 2015). Waterway 
renewal thus seems to create a new, unfamiliar context for water authorities 
that they have to anticipate.

At the same time, recent public management reforms have an impact on 
water authorities’ practices (Brown et al., 2011). On the one hand, the 
emergence of New Public Management (NPM) since the 1980s has led 
to public authorities adopting management tools from private business to 
improve their effectiveness and efficiency and to create more accountable 
and service-oriented public agencies (Hood, 1991; Osborne & Graebler, 
1992; Pollitt & Bouckaert, 2011). On the other hand, there is growing 
recognition of long-term uncertainty in the organisational environment, 
which calls for authorities capable of dealing with change (Staber & Sydow, 
2002). Anticipating change requires adaptive governance approaches that 
encompass long-term uncertainty and surprises (Pahl-Wostl, 2009). For 
instance, Rijke et al. (2014) propose more programmatic and collaborative 
structures that provide more space for dealing with change. For water 
authorities, these reforms imply manoeuvring between becoming effective 
and efficient and becoming adaptive and flexible at the same time. These 
ambitions, however, are at odds with each other: while NPM aims to control 
or reduce uncertainties as they might hamper performance, becoming 
adaptive seems instead to favour approaches that acknowledge and embrace 
uncertainties (Eakin et al., 2011).
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Balancing between reforms influences the course of water authorities in 
developing ambitions and strategies for addressing waterway renewal. The 
process of authorities familiarising themselves with waterway renewal can be 
operationalised as a process of environmental alignment (Fiol & Lyles, 1985). 
The extent to which water authorities are aligned to their environment impacts 
organisational performance. Nevertheless, organisational environments are 
not stable, but change through time. This means that authorities continuously 
have to (re-)interpret their environment and take subsequent actions to ensure 
environmental alignment. In line with authors such as Senge (1990), Weick 
(1995) and Berkhout et al. (2006), this process of environmental alignment 
can therefore be considered as a process of organisational learning. It includes 
both single-loop learning, in which existing practices are modified, and 
double-loop learning, which involves a reconsideration of existing frames 
and missions to a new context (Argyris & Schön, 1974). It is expected that 
organisations that demonstrate both types of learning will be more successful 
in aligning themselves to a new environment (Tosey et al., 2012).

In this chapter, we aim to understand the organisational learning process that 
water authorities follow to align themselves to a new context of waterway 
renewal. We expect this learning process to be conditioned by dominant public 
management reforms, such as the aforementioned NPM. We adopt a framing 
perspective to understand how public agencies as collective entities interpret 
and re-interpret their environment and take appropriate actions. As Dunlop 
and Radaelli (2013: 608) argue, learning is contingent on how water authorities 
frame the issue at stake. To illustrate; when waterway renewal is framed as an 
operational issue, this might lead to more single-loop learning, whereas if renewal 
is framed as a strategic issue this might lead to more reflexive, double-loop 
learning. As such, by applying frame analysis to study organisational learning, 
we contribute towards developing concepts to understand how public agencies 
operate and learn in a context of change and dynamism (cf. Bosomworth, 
2015). Empirically, we focus on waterway renewal in the Netherlands. The 
Dutch inland waterway network is operated by the executive national water 
authority Rijkswaterstaat. As the current network has been developed since the 
late 19th century, ageing infrastructure is becoming a pressing issue that requires 
“novel ways of working and novel insights” (RWS 2014: 7; see also I&M, 2012; 
Deltaprogramma, 2012; RWS, 2012). Moreover, Rijkswaterstaat, well known 
for its technical-engineering management style that has, for instance, resulted 
in the Dutch Delta Works (Lintsen, 2002), provides an interesting case as it 
has recently been repositioned as a public-oriented waterway network manager 
(Van den Brink, 2009; Arts et al., 2016). Our case study is focused on the € 3 
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billion Programme on Navigation Locks (in Dutch: Sluizenprogramma), which 
is one of the first Dutch waterway renewal programmes.

The chapter is structured as follows: the concepts of environmental alignment 
and organisational learning are explained in the second section. Based on the 
notion of organisational learning as a change in the shared understanding of 
the problem to be tackled, which can also be seen in the subsequent developed 
strategies, our theoretical section will also explain frame analysis to study 
organisational learning. The third section builds on this conceptualisation by 
presenting a methodology for analysing framing processes and the related action 
strategies. In this section, we also introduce our case study of the Programme 
on Navigation Locks of Rijkswaterstaat. The fourth section shows our main 
findings of the organisational learning processes in our case study and its 
influence on approaching waterway renewal, structured around two frames that 
have been developed. In the fifth section, we put this organisational learning 
process in perspective by relating it to the challenge for water authorities of 
navigating amid contrasting public management reforms. The sixth and final 
section presents our conclusions as well as implications for public agencies 
operating in a context of change and dynamism.

6.2. Environmental alignment: a process of organisational 
 learning

Organisational learning as shared meaning making

As discussed by Tosey et al. (2012), changes in organisational environments 
are expected to trigger learning processes in organisations. According to Weick 
and colleagues (Daft & Weick, 1984; Weick, 1995; Weick & Westley, 1996), 
such learning processes are to be seen as acts of sense-making as well as creating 
shared interpretations of the context and the role of organisations play therein. 
In this conceptualisation, “the interpretative and “constructed” nature of the 
external environment” is highlighted (Nicolini and Meznar, 1995: 730). This 
understanding of organisations, rooted in social constructivism, is concerned 
with the construction of interpretations by organisations as collective entities 
(Easterby-Smith et al., 2000; Grin & Loeber, 2007; Rashman et al., 2009; 
Argote, 2011).
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In this perspective, learning is conceptualised as a shared meaning-making 
process. The central notion is the idea that learning occurs through conversations 
and interaction (Weick & Westley, 1996). Organisational learning becomes a 
joint sense-making process in which individuals in organisations mutually scan 
the environment, interpret it and develop according actions (Daft & Weick, 
1984). The construction of shared frames on how organisations comprehend 
the world steer the organisation’s course of action (Kim, 1993). Following this 
line of thought, Cook and Yanow (1993) argue that organisations are built up 
through a history of joint action and practice. These practices are the result of 
an inter-subjective meaning-making process expressed through artefacts such as 
language, objects and acts (Yanow, 2000). Together, organisational practices can 
therefore be understood as cultures (Cook & Yanow, 1993). Likewise, “learning 
can be understood in terms of continuity or discontinuity of [organisational] 
practices over time” (Grin & Loeber, 2007: 214).

Frame analysis as a means to understand organisational learning

To operationalise this interpretivist understanding of organisational learning, 
frame analysis helps to get a grip on (changes in) organisational frames and 
practices. Frames are “schemata of interpretation” and operate as frameworks of 
understanding (Goffman, 1974; Fünfgeld & McEnvoy, 2014). Schön and Rein 
(1994) have applied frame analysis to the context of public policy-making. This 
approach can be extended to address administrative issues, since Schön and Rein’s 
approach can be considered sense-making work (Van Hulst & Yanow, 2016). 

In this understanding of frame analysis, we can distinguish two key elements. 
First, there is the construction of the frame in which a water authority presents 
itself. Central concepts are defined in a process of meaning-making (Cook 
& Yanow, 1993; Weick, 1995). After Argyris and Schön (1974), examples of 

Frames Action strategies

Single-loop learning

Double-loop learning

Outcomes

Figure 6.1. Learning presented as two feedback loops (Argyris & Schön, 1974; Pahl-Wostl, 2009).
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central concepts can be “emphasise rationality” or “internal commitment”. These 
concepts are sequenced in such a way that they become a distinct story – a coherent 
story in which a shared problem is identified and a solution is proposed (Schön 
& Rein, 1994). Second, organisations also draft an action strategy to translate 
the frame into practice. As such, frames do not only describe how organisations 
perceive the world, but also influence how agencies act (ibid., 1994). Frames 
guide action, leading to specific goals (Dunlop & Radaelli, 2013). The action 
strategy is presented as a solution for tackling the identified problem.

The outcomes of the developed frames and action strategies are continuously 
contested and verified in practice. This is a vital element of organisations; they 
continuously have to “act and enact their environment” (Nicolini & Meznar, 
1995: 738; see also Cook & Yanow, 1993; Weick & Westley, 1996). In the 
intersubjective reconstitution of organisational artefacts (such as language, 
practices, objects), a distinction is typically made between changes in these 
artefacts on two levels (figure 6.1) (Fiol & Lyles, 1985; Cope, 2003). Argyris 
and Schön (1974) conceptualise a lower-level, more routine-based form 
of reconstituting organisations as single-loop learning; higher-level, more 
conceptual reflections on organisational values are termed double-loop learning 
(Cope, 2003)3. Single-loop learning entails reconsideration and modification 
of the chosen action strategy, which is considered a more operational feedback 
loop (Edmondson & Moingeon, 1996). According to Cope (2003), single-loop 
learning is primarily oriented towards adjusting prevailing practices. Double-
loop learning, in contrast, concerns a re-examination of the values underlying 
these practices, for instance seen in a change of organisational objectives. As 
such, double-loop learning reflects on the frames at play and proposes alterations 
to them (Schön & Rein, 1994), which is generally considered to be more 
conceptual than single-loop learning. Double-loop learning often occurs due 
to a profound change in organisational environments (Tosey et al., 2012). To 
illustrate; Pahl-Wostl (2009) and Brown et al. (2011) consider the refinement 
of existing management systems in the water sector as single-loop learning, 
whereas the adoption of a new management system (such as Integrated Water 
Resources Management) is regarded double-loop learning. The feedback loops 
(figure 6.1) demonstrate that the framing process is a dynamic process. Frames 
are thus far from static; rather, they continuously evolve.

3 As Cope (2003) notes, the dualistic conceptualisation of single-loop versus double-loop learning is also 
expressed by other authors in similar ways, yet with different terms. Most notable examples include ‘adaptive’ 
and ‘generative’ learning in the literature on the ‘learning organisation’ (e.g., Senge, 1990), and ‘instrumental’ 
and ‘transformational’ learning in the adaptive management literature (e.g., Pahl-Wostl, 2009).
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While frames evolve, it is important to remember that, at the same time, 
organisations are often inclined to keep existing frames as unquestioned (Argyris 
& Schön, 1974; Staber & Sydow, 2002). As Kamkhaji and Radaelli (2016) 
argue, critical reflection – an important part of double-loop learning – is not a 
typical response for organistions dealing with change and uncertainty, since it 
can be disruptive to the organisation. This seems to point towards organisations 
that favour the optimisation of existing practices, avoiding a more critical 
‘frame reflection’ (Schön & Rein, 1994; Bosomworth, 2015). Organisations 
as collective entities strategically select and highlight certain elements in a 
frame, whereas at the same time, they intentionally neglect or downplay other 
elements (Entman, 1993). Framing, and hence learning, then also become a 
strategic and political exercise (Van Hulst & Yanow, 2016). 

Previous research in the field of water management has shown how the construction 
of frames and action strategies is influenced by prevailing public management 
approaches, of which New Public Management (NPM) in particular has gained 
currency (Van den Brink, 2009; Furlong & Bakker, 2010; Farrelly & Brown, 2011). 
Part of a neoliberal turn in the public sector, NPM advances to make government 
more efficient and consumer-oriented through the incorporation of business 
values and methods (Hood, 1991; Osborne & Graebler, 1992; Bevir et al., 2003; 
Pollitt & Bouckaert, 2011). To illustrate; Bevir et al. (2003) demonstrate that, by 
importing NPM principles, frames developed by governments are likely to prefer 
procedural over substantive issues, reflected, for instance, in central concepts such 
as “value for money” and the emphasis on attaining specific performance levels. 
In achieving such standards, NPM-related action strategies lead to what Rhodes 
(1994) has described as a “hollowing out of the state”, since public tasks are either 
outsourced to private companies or executed in a business-like manner (e.g., 
through the division of public organisations into specific units each with clear 
targets). Despite its promises and widespread use, empirical research presents 
mixed results of public governments adhering NPM (Diefenbach, 2009).

6.3. Method

Our case study concerns the Dutch national water authority Rijkswaterstaat, 
which, among other things, is responsible for the operation of the national 
inland waterway network (e.g., the rivers Rhine and Meuse, and several 
main canals; figure 6.2). Rijkswaterstaat faces a major water infrastructure 
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renewal challenge, which is addressed in several programmes and projects. 
The authority recognises the need for a novel approach to address waterway 
renewal, which could challenge current ways of working (RWS, 2014). As such, 
it involves a reconsideration of the organisation’s core mission and strategy. 
Rijkswaterstaat, an authority dating back to 1798, is a powerful actor in Dutch 
water management and infrastructure planning (Lintsen, 2002; Glasbergen & 
Driessen, 2005). As Lintsen (2002) state, the independently operating authority 
of Rijkswaterstaat originally had a strong technical-engineering background, 
with a strong ‘esprit de corps’. More recently, in 2004, the organisation was 
repositioned as an executive authority (in Dutch: agentschap) of the Ministry of 
Infrastructure and Water Management with more narrowly defined tasks (Van 
den Brink, 2009). Since then, the Ministry has become responsible for water 
and infrastructure policies, and Rijkswaterstaat has become responsible for the 
execution of these policies.

The most notable waterway renewal programme is the Programme on 
Navigation Locks (Sluizenprogramma). This programme was launched in 2012 
and consists of six projects. Each project relates to a single one of the navigation 
locks, scattered across the Netherlands (figure 6.2). Together an investment of 
approximately € 3 billion was made to upgrade the waterway assets. Five of 
the six projects (Limmel, IJmuiden, Beatrix sluices, Eefde, Afsluitdijk) were 
tendered to private companies with a Design, Build, Finance and Maintain 
(DBFM) contract, unique in the global water infrastructure sector. The 
programme team consists of a programme director and the six project managers. 
Exploratory interviews with three senior officials from Rijkswaterstaat on the 
issue of waterway renewal in the Netherlands earmarked the Programme on 
Navigation Locks as a key example of waterway renewal in practice. 

Data collection and analysis

The analysis of the framing process is based on an iterative, qualitative research 
strategy. By combining in-depth interviews, participatory observations and an 
analysis of secondary documents, we reconstructed the framing process within 
Rijkswaterstaat. Asked about organisational changes, interviewees identified two 
periods of time that have structured our analysis. Interviewees mentioned that 
becoming an executive authority in 2004 has led to a strategic repositioning of 
Rijkswaterstaat, which is reflected in the development of a new frame. The launch 
of the Programme on Navigation Locks in 2012 was marked by interviewees as a 
reconsideration of this developed frame. Our frame analysis therefore covers two 
periods of time: the period from 2004-2012, and from 2012 onwards.
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Figure 6.2. The Dutch national inland waterway network and the location of the six projects.
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The framing process in the time period 2004-2012 is based on eleven interviews 
with key officials in the Dutch water infrastructure sector to provide insight 
into how Rijkswaterstaat operates, in particular its construction divisions 
(Appendix A). For the time period 2012-current, we conducted another eleven 
interviews with officials mainly related to the Programme on Navigation 
Locks from both the public and private side (Appendix A). All interviews were 
audio-recorded and fully transcribed. Summaries of the interviews were sent to 
interviewees for confirmation. In addition to the interviews, thirteen meetings 
of the Programme on Navigation Locks were visited in the period April-August 
2015 and January-April 2016 (Appendix C) and three small focus groups were 
conducted (Appendix D). The first author participated in biweekly programme 
team meetings and in several meetings with private companies (such as 
consultation rounds and the so-called ‘platform meetings’). Observations 
gathered during these meetings were recorded in a digital diary and used for 
the analysis. They allowed for more in-depth interpretations of the interviews 
collected, and for the translation of interpretations and strategies into practice. 

We analysed our data by looking for central concepts in each frame as well as for 
the strategy developed to put the central concepts into practice. The interview 
transcripts were coded in the Atlas.ti computer programme (version 7.0). We 
identified two main family codes: central concepts and action strategies (Appendix 
E). Regarding central concepts, we looked for terms related to mission, ambitions 
and aims. We specifically asked interviewees what role the public authority 
of Rijkswaterstaat, private parties and other stakeholders should play in this. 
Strategies were subsequently coded through looking at the operationalisation 
of central concepts. For instance, interviewees who mentioned that knowledge 
sharing is an important central concept were asked to give examples of how this 
was enhanced. The interviews also allowed for reflection by the interviewees 
on their belief systems and practices, leading to the identification of barriers of 
putting the distinguished frame into practice. Secondary data (policy documents 
and newspaper articles) were used to triangulate the reconstructed frames 
(Appendix B). Comparing the aims and strategies in the two time periods, we 
were able to identify a repositioning process.
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6.4. The repositioning of Rijkswaterstaat: moving from 
 a managerial frame towards a partner frame

For the time periods distinguished (2004-2012 and 2012-current), we 
have examined central concepts and action strategies on two levels: (1) the 
construction of the overall water authority’s frame and (2) the translation of 
this frame in waterway renewal practice.

A managerial frame on renewal

The rise of the managerial frame (2004-2012)
As Van den Brink (2009) describes, Rijkswaterstaat’s dominant position in Dutch 
water management had been increasingly challenged since the early 2000s. The 
authority felt as if it had to ‘reinvent’ itself to ensure its continued existence by 
reconsidering its powerful, technical way of working. In line with its repositioning 
as an executive authority, Rijkswaterstaat reframed itself in its former Business 
Plan (e.g., RWS, 2011) as a public-oriented network manager of the Dutch 
national inland waterway network (hoofdvaarwegennet). The engineering-driven 
approach favoured in previous decades was adjusted to a more managerial 
approach with a focus on effectiveness and efficiency (Van den Brink, 2009). 

In this repositioning process from 2004 onwards, a managerial frame was 
constructed in which interviewees distinguished two central concepts: reliability 
and cost-effectiveness (figure 6.3). First, the Ministry holds Rijkswaterstaat 
accountable for the reliability of the inland waterway system. For example, 
interviewees mentioned that hydraulic works should be available for shipping for 
98% of the time. To ensure this high service level, public works such as navigation 
locks and weirs that need to be upgraded become distinct projects within the 
organisation. The delivery of these projects is a central concern, which has put a 
lot of emphasis on a narrowly-defined project scope. For example, a representative 
of the Water Top Team, a public-private organisation representing the interests 
of the water sector, stated that “if someone looks beyond the project, he will only 
hear what risks he takes.” (#8). Put differently, the scope is sacred. Project delivery 
has to be ensured in order to safeguard a high service level. One of the results 
is a risk-averse culture, in which proven solutions are preferred ‘to play it safe’. 

Second, Rijkswaterstaat operationalised the ambition to operate as a compact 
and flexible authority into the central concept of ensuring cost-effectiveness 
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(RWS, 2011). For instance, a Rijkswaterstaat project manager referred to this 
as “not reinventing the wheel, not making the same mistakes twice. We should use 
our capacity efficiently.” (#13) As such, it demonstrates a ‘managerial turn’ taken 
by the waterways divisions within Rijkswaterstaat that is directed towards 
efficiency and effectiveness.

The two central concepts made Rijkswaterstaat formulate two action strategies. 
The first action strategy reflects on how the scope of waterway projects directs 
discussions. Guaranteeing reliability and cost-effectiveness, the projects 
should be neat and manageable. Thus, the scope is narrowed down to clear 
targets and measurable outputs echoing New Public Management thought. 
Interviewees argued that this is nothing more than ‘logical’ to them, as they 
are a public organisation using tax payers’ money. Second, by clearly defining 
the project scope, Rijkswaterstaat could outsource tasks such as the design, 
construction, and maintenance of public works to private companies as much 
as possible. To this end, Rijkswaterstaat adopted the motto ‘the market, unless’ 
(de markt, tenzij). This neoliberal shift is expected to give private companies 
more responsibilities resulting in a more innovative and efficient execution 
of projects. The technical responsibilities were deliberately shifted towards 
private companies; Rijkswaterstaat would only have to manage these processes 
and intervene whenever necessary. According to the former Director-General 
responsible for this implementation, Rijkswaterstaat would become “more 
of a manager, and less an executor; and more of a client, and less a constructor” 
(Bijsterveld, 2009). Overall, Rijkswaterstaat launched a new managerial frame 
with a client-contractor relationship between Rijkswaterstaat and private 
companies (figure 6.3).

Translation of the managerial frame to waterway renewal
The outcomes of the adopted mission were an ambition – being a reliable and 
cost-effective network manager – that was translated into a strategy that ensures 
project delivery (action strategy 1, figure 6.3). This strategy also becomes apparent 
in the renewal of waterway assets. Renewing individual assets is executed in 
distinct projects with limited stakeholder involvement to decrease potentials 
disruptions. In these projects, the scope is dominant. Indeed, Rijkswaterstaat 
has become a “real project club” (#4). As a contract manager of Rijkswaterstaat 
explains, “You just have to realise that, in particular in DBFM-contracts, time is 
sacred. A month of delay can easily cost up to a million euros” (#3). Rijkswaterstaat 
is therefore less concerned with strategic considerations with regard to waterway 
renewal, in which the configuration of hydraulic works – or even complete 
waterway corridors – is discussed with multiple stakeholders. Rather, the 
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emphasis is put on completing projects in an efficient manner, thus creating an 
organisation that is mostly occupied with the attainment of internal objectives.

In the managerial frame, the new task division between Rijkswaterstaat and 
the private parties (action strategy 2, figure 6.3) created a new playing field, in 
which both sides had to become familiar with their new roles. Rijkswaterstaat 
has handed over as many responsibilities as possible to private companies 
(‘the market, unless’), but simultaneously wants to ensure it receives value 
for money. Handing over responsibilities was expected to come with freedom 
for private companies. However, according to interviewees from private 
companies, Rijkswaterstaat ‘over-controls’ their work which impedes their 
freedom. They feel they have to legitimise every small action in a project. At 
the same time, Rijkswaterstaat interviewees complain that private companies 

Central concept 1:
Reliability

Waterway system should be reliable 
for shipping; Causing no hinder: 

as few disruptions as possible.

Central concept 2:
Cost-effectiveness

Efficient use of the limited capacity;
Not reinventing the wheel.

Action strategy 1:
Project delivery

A steering project scope;
A culture that does not promote 

to move beyond this scope.

Action strategy 2:
Managing contracts

Embracement of ‘the market, unless’: 
handing responsibilities over to 

private companies with novel contracts;
Client-contractor relationship 

between Rijkswaterstaat 
and private companies.

Rijkswaterstaat as manager
(2004-2012)

Figure 6.3. The managerial frame.
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are unreliable and do not live up their promises. Because of competitive 
tendering processes in which companies sign in on very low budgets, they are 
said by Rijkswaterstaat interviewees to always deliver only the bare minimum, 
or even less if they see an opportunity to do so. Both parties therefore perceive 
each other with some degree of distrust. Some interviewees even go as far as 
calling it a race to the bottom in which both sides try to financially undercut 
each other. As a consequence, waterway renewal projects do not focus so 
much on the issue of waterway renewal per se, but instead on procedural and 
contractual issues related to the public-private partnerships within the projects. 

A partner frame on renewal

Towards a partner frame (2012-current)
Dissatisfied with the distrust created between public and private parties and the 
dominant project scope, Rijkswaterstaat gradually started an internal reflection 
regarding the managerial frame. An additional trigger for this reflection was 
the broader discussion of how to deal with a mature infrastructure network. 
The redrafted waterway management plan by Rijkswaterstaat (RWS, 2014) 
acknowledges this challenge: guaranteeing a well-functioning waterway 
network will be accompanied by higher investments in the upcoming decades. 
This becomes visible in a growing project portfolio of hydraulic works that need 
to be replaced. Due to more ageing waterway assets, this portfolio is expanding. 
For example, in the period between 2012 and 2016, the renewal of six navigation 
locks had to be prepared; a doubling of water infrastructure projects compared 
to previous years. Yet, interviewees mention that Rijkswaterstaat has limited 
capacity for managing the six projects for the navigation locks, in particular in 
the field of engineering. As an interviewee of Rijkswaterstaat summarises, “we 
were lacking capacity, experience, knowledge… And still we had to make sure to 
do it.” (#4). Also, the Ministry has a political ambition to tender the projects 
with Design, Build, Finance, and Maintain (DBFM) contracts to better employ 
the private sector’s potential. Although Rijkswaterstaat had gained experiences 
with this in the highway sector, the implementation of DBFM-contracts in 
water infrastructure projects was considered a challenge. In conclusion, as the 
Rijkswaterstaat management plan (RWS, 2014) states, waterway projects need 
to be approached in a novel, smarter way to guarantee project delivery. 

Inclined to new public management principles, the provision of infrastructure 
has become predominantly a procedural question. Thus, the limited personal 
capacity and the political ambitions of implementing a novel type of contract 
were regarded as an incentive to operate more efficiently. In the interviews, 
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the importance of learning was stressed: fostering learning between 
waterway projects was regarded as a means to tackle the limited capacity and 
to familiarise to the DBFM-contracts. According to interviewees, the six 
aforementioned projects therefore needed to be executed in conjunction. This 
idea of unity gave rise to a programmatic structure in which the six projects 
were bundled: the Programme on Navigation Locks (Sluizenprogramma) was 
launched in the fall of 2012. Rijkswaterstaat had successful experiences in 
other fields with programmatic structures for the mutual approach of several 
projects at once. A programme team staff member explains: “If you were 
to approach every project individually, it would cost just too much capacity, 
time and energy, which can be saved by collectively approaching the projects.” 
(#12). The emphasis on unity and uniformity, for instance by developing 
shared procedures on tendering and technical requirements, created a shared 
commitment ‘to make it happen’.

The action strategy that the programme team had developed echoes the 
importance of collaboration and joint learning (action strategy 1, figure 6.4). 
The programme strategy refers to a “partnership of projects” and states that “by 
cooperating together and learning from each other, we will maintain and enlarge 
the knowledge on working in waterway projects” (RWS, 2015). New internal 
organisational structures and initiatives were established to put these notions 
into practice. For example, several platforms, such as a lunch seminar series, were 
introduced to allow the exchange of experiences between project members. The 
project managers also have biweekly meetings to exchange updates. This is all 
aimed at streamlining the projects and creating a higher degree of uniformity. 
Furthermore, the programme team sequenced the projects based on their size to 
support the learning process – working from the smaller-scale projects Limmel 
and Eefde to major works such as the Afsluitdijk and IJmuiden.

The programme team also reconsidered public-private cooperation (action 
strategy 2, figure 6.4). The programme team was unsatisfied with the situation 
between public and private companies as sketched previously. As a result of 
Rijkswaterstaat’s reflection process, the programme team decided to move away 
from the more hierarchical client-contractor relationship. Whereas previously 
Rijkswaterstaat and private companies were not that eager to share experiences, 
the programme team argued that sharing experiences would contribute to 
all six projects. A staff member (#14) recalls: “Our programme director stated: 
“I want to do it differently. I want to do it more informally, I want to better 
know what is going on, and I also want to get to know their [private companies’] 
experiences”.” The Dutch construction magazine Cobouw positions this shift as 
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“less commissioning, but more partnership” and “from the ‘market, unless’ towards 
‘Rijkswaterstaat &’.” (Koenen, 2015).

To act as a partner, interviewees mentioned central concepts as openness 
and flexibility, which requires dialogue and conversation with each other. As 
several interviewees mentioned, that is quite a challenge for both sides. As a 
representative of the construction companies stated, “Rijkswaterstaat requested a 
complete transformation in this programme” (#17). Multiple sessions with private 
companies were established to support dialogue. The programmatic structure 
supports this exchange, because it creates consistency and uniformity between 
projects. A Rijkswaterstaat project manager explains further: “It has the same 
philosophy, which is continuously improved on the basis of what we learn with each 
other.” (#15). The uniformity between projects thus created a predictable setting, 
in which parties know what to expect from each other. Interviewees from the 
private side seemed to value this new approach. For instance, as a representative 
organisation for market parties explains: “The brave thing of the programme team 
was that they were very vulnerable: “you can discuss everything with us, there is no 
taboo.” It all sounded very ambitious.” (#17) Other interviewees state that there 
is a willingness to talk from both sides and that the meetings help to start a 
conversation. As such, according to a private company’s bid manager, the open 
attitude is not only preached, but also shown in practice.

The manager frame was therefore gradually replaced with a partner frame 
(figure 6.4). In this reframing process, both Rijkswaterstaat and private 
company officials refer to openness and flexibility, in which there is room 
for dialogue. It seems to be a major break with the approach observed in 
the previous stage, which discouraged exchange between public and private 
officials. However, Rijkswaterstaat’s ambition has not altered; Rijkswaterstaat 
interviewees continue to emphasise the authority’s core mission to ensure 
high reliability and achieve cost-effectiveness. We observe that Rijkswaterstaat 
has added novel central concepts to its repertoire, but this has not led to 
a reconstitution of the organisation on a higher-level. The newly proposed 
concepts have modified the action strategy in particular. On the one hand, the 
programmatic structure helped to ensure project delivery by sharing limited 
resources and to develop a higher degree of uniformity and predictability. 
As one interviewee described Rijkswaterstaat as “not at all a learning 
organisation” (#4), the programme was able to support the learning process 
between projects. On the other hand, Rijkswaterstaat currently favours a 
more partnering relationship with private companies, as opposed to a more 
vertical client-contractor role.
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Translation of the partner frame to waterway renewal
Since it is primarily the action strategies that have been altered, the influence 
of the partner frame on approaching waterway renewal remains limited. This 
section will discuss the two action strategies in regard to their respective impact 
on waterway renewal.

First, interviewees argue that uniformity and predictability can support project 
delivery, which remained the priority. It was expected that a programmatic 
structure would allow for this. Interviewees did not immediately see 
the benefits of such a structure, as they were used to work with much 
independence on specific projects. In the Programme on Navigation Locks, 
all of a sudden they had to co-operate. In the beginning in particular, a staff 

Central concept 1:
Reliability

Waterway system should be reliable 
for shipping; Causing no hinder: 

as few disruptions as possible

Central concept 2:
Cost-effectiveness

Efficient use of the limited capacity;
Not reinventing the wheel.

Action strategy 1:
Uniformity and predictability

Creating one face to private companies 
by collectively approaching the projects;

Operationalised in the establishment 
of a programme (‘a partnership 

of projects with the same philosophy’).

Action strategy 2:
Openness and flexibility

Resolving the distrust between public 
and private parties by promoting 

exchanges in newly established informal 
meetings; Not ‘the market, unless’ 
anymore, but ‘Rijkswaterstaat &’;
Programmatic structure allows for 

more knowledge transfer.

Rijkswaterstaat as partner
(2012-current)

Figure 6.4. The partner frame.
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member recalls, “everybody felt that it is all very nice what was decided upon 
there by the programme at Rijkswaterstaat’s headquarters, but I have my own 
agenda here with my project in the region.” (#14) As a Rijkswaterstaat project 
manager puts it, “that has been the programme’s search: what is the added 
value of the programme and how can we increase this added value? What is our 
role [as project managers]? That sometimes caused quite some friction.” (#15) 
Interviewees underscore that the programmatic structure should benefit the 
delivery of the six projects, for instance through the facilitation of informal 
cooperation between the projects. This demonstrates the different interests 
between the project and the programme. At first, the project interests were 
often prioritized. For instance, interviewees mention the initial competition 
between projects to receive sufficient human resources at the outset of the 
programme. This competition between projects has slightly decreased, as a 
bid manager from a company observes:

“The programme director was appointed at a certain moment. Well, “challenging 
task, you’ve got!” I thought. The programme consists of six projects, each with 
its own strong project manager and contract manager who in principle know 
exactly how to work and who have their own way of working. I believe that 
he did a great job bringing them all together and creating one face and one 
approach.” (#21)

Consequently, the programme has received increased support. Interviewees 
mention how the new roles and responsibilities became clearer for them over 
time, which has led to a programmatic approach in which project delivery 
remains key. For example, the project teams in the programme follow similar 
tendering procedures and develop comparable technical requirements for 
each waterway asset. Accordingly, we conclude that a predominantly single-
loop learning process has occurred in which the programme was added as an 
additional layer to the already existing project management approach developed 
in the managerial frame.

The second strategy transformed the relationship with private companies from 
a more traditional client-contractor relationship towards becoming partners 
(compare figure 6.3 and 6.4). As a result, it is primarily a different strategy 
to achieve Rijkswaterstaat’s unchanged mission. In the newly developed 
partner frame, Rijkswaterstaat actively approaches private companies to better 
understand their experiences. Interviewees mention that that partnering is 
aimed at a more efficient and reliable way of realising the renewal projects. 
Hence, we perceive this shift as single-loop learning as well.
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As interviewees state, partnering requires more space for dialogue and 
willingness to exchange information. These new strategies remain challenging 
– becoming a partner is far from easy in a competitive environment, such as in 
tendering procedures. Rijkswaterstaat remains both project initiator and client, 
so interviewees argue that Rijkswaterstaat will continue to set the standards. In 
the words of a Rijkswaterstaat project manager, “we are the big juggernaut and 
we decide it anyway, we are the dominant party.” (#15) Interviewees from private 
companies agree with this, like this bid manager: “We will keep being dependent 
on Rijkswaterstaat. (…) They will continue to be our client.” (#20) Therefore, 
interviewees question to what extent openness is realised. This is even more 
questioned between private parties, which remain each other’s competitors, as 
a representative of private companies confirms: “They participate to win [the 
tender] and, to put it bluntly, they will seize each opportunity to try eliminating 
a competitor.” (#17) This can also be observed in practice: the public-private 
platform founded to discuss overarching themes congregated only three times, 
but is currently on hold as companies feared they were becoming too open 
to their competitors. Consequently, we observe a strong tension between the 
two frames: having a more vertical client-contractor relationship versus being 
partners to stimulate the exchange of experiences. Our case study seems at 
a crossroads in pursuing either one of these two action strategies. The shift 
in frames aims for a more open, inclusive learning process, yet the learning 
structures developed in the managerial frame hold back this development. Both 
Rijkswaterstaat and private parties are struggling to overcome this dilemma and 
are trying to find an approach that suits both frames.

In our discussion of the refinement of the action strategies, waterway renewal as 
an issue seems to be rather absent. The refinements are mainly oriented towards 
Rijkswaterstaat’s ambitions of becoming a reliable and cost-effective network 
manager. The changes demonstrate that internal organisational discussions 
dominate over discussions regarding the external context of waterway renewal. 
The renewal challenge is merely translated into an increased amount of projects 
of which Rijkswaterstaat has to take care. The reconstitution of the managerial 
frame towards a partner frame thus occurred on a more operational basis.

Hence, we conclude that, in our case study, primarily single-loop learning 
took place. This implies that a more fundamental reinterpretation of what 
waterway renewal is, and how it needs to be approached, is lacking. In 
contrast, it seems that safeguarding the current status quo prevails. Moreover, 
Rijkswaterstaat interviewees even position re-interpreting renewal outside their 
responsibility, thus actively avoiding double-loop learning. They stress that 



161Anticipating water infrastructure renewal     Chapter 6

they are an executive authority that implements the measures decided upon by 
the Ministry. Fundamental re-interpretations lead to political discussions that 
clash with Rijkswaterstaat’s frame of a public-oriented network manager. The 
absence of double-loop learning potentially results in an authority ill-equipped 
for a changed context.

6.5. Discussion: water authorities dealing with change

Our case study of the water authority of Rijkswaterstaat demonstrates how 
its core ambition of becoming a cost-effective and reliable public network 
manager is the leitmotiv for developing strategies for waterway renewal. 
From this perspective, ageing waterway infrastructures become potential 
threats that can challenge the reliability of the network. As a consequence, 
being more open to potential, more fundamental changes triggered by 
waterway renewal (e.g., socio-economic developments and climate change 
impacts) is regarded as potentially disruptive to Rijkswaterstaat’s mission 
and is therefore avoided. These findings confirm previous research on how 
executive agencies have become strong in realising their tasks in particular, 
which has been strengthened by New Public Management thought (Eakin et 
al., 2011; Huntjens et al., 2011). Being executive agencies, water authorities 
often have clear objectives that need to be achieved, while simultaneously 
being cut back in size and assigned to operate in a business-like manner. New 
Public Management helps to pursue authorities’ objectives more effectively 
and efficiently which, accordingly, underscores their license to operate, in 
particular in the short-term.

However, waterway renewal is also accompanied by longer-term uncertainty 
that involves strategic decisions about future waterway configurations. 
Following from this, change could also be framed as an inherent condition 
for public authorities, which calls for different ambitions and strategies that, 
for instance, take stakeholder collaboration and programme adaptation into 
consideration (cf. Eakin et al., 2011; Rijke et al., 2014). In terms of learning, 
in addition to improving established action strategies, this requires a reflection 
on as well as a reformulation of current central concepts. Recent literature on, 
for instance, more adaptive forms of governance, identifies programmatic and 
collaborative structures, among other things, as beneficial for dealing with 
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change and uncertainty (Busscher, 2014; Rijke et al., 2014). In this context, 
the notion of continuously learning on different levels is also stressed (Pahl-
Wostl, 2009; Van Herk et al., 2015).

In our case study, Rijkswaterstaat acknowledges the importance of anticipating 
change, since this can severely impact its waterway network. Such change, 
though, is approached rather pragmatically by taking an instrumental stance 
in looking at things, because Rijkswaterstaat has, to a great extent, become 
oriented towards procedural instead of substantive issues (cf. Bevir et al., 
2003). For instance, the partner frame has adopted a programmatic structure 
and specifically aimed at creating more bonding between public and private 
parties to become more cost-effective. Hence, mainly single-loop learning 
has occurred: the strategies all aim at a more efficient implementation of 
waterway renewal projects. To illustrate; whereas programmes could give 
more room for dealing with change (as projects can complement each other), 
the programmatic structure found in the case study is predominantly a scaled 
up version of the project structure already in play. Altogether, we observe 
that change is thus mainly approached as a disturbing element that needs to 
be controlled instead of embraced. Because of the dominance of New Public 
Management, anticipating waterway renewal therefore mainly resulted in a 
refinement of action strategies and ignored a critical reflection on central 
concepts existing in the dominant frame. 

6.6. Conclusions

Water authorities increasingly acknowledge the challenge of dealing with 
waterway renewal. The central aim of this chapter was to gain understanding 
of the organisational learning process which public agencies follow to align 
themselves to this new context of waterway renewal. Organisational learning 
becomes crucial for alignment which requires single-loop learning (improving 
existing practices) as well as double-loop learning (reconsidering dominant 
frames and values). Analysing this organisational learning process consequently 
provides a better understanding of how agencies anticipate change, in which 
agencies manoeuvre between becoming, on the one hand, effective and efficient 
and, on the other hand, adaptive and flexible (Eakin et al., 2011; Bosomworth, 
2015). We examined this by performing a case study into the Dutch national 
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water authority Rijkswaterstaat and specifically its Programme on Navigation 
Locks to analyse water infrastructure renewal in practice.

In our case study, the repositioning from a managerial towards a partner 
frame mainly resulted in single-loop learning in order to enable alignment 
to waterway renewal. Rijkswaterstaat introduced new action strategies, such 
as programmatic structures, but its central concepts in the frame (cost-
effectiveness and reliability) remained the same. Although the changed context 
was acknowledged, the incorporation of new elements was primarily driven by 
effectiveness and efficiency aims that are in line with existing frames (cf. Van 
den Brink, 2009). It raises the question to what extent the water authority of 
Rijkswaterstaat is fully aligning itself to water infrastructure renewal.

We conclude that, for executive agencies anticipating long-term uncertainties, 
solely refining existing practices might not be sufficient. To improve 
alignment to waterway renewal, authorities can be stimulated to encourage 
the questioning of dominant frames as well as to construct a new narrative in 
which the implications of waterway renewal are more thoroughly recognised 
and addressed. This entails frame reflection and the introduction of new central 
concepts, in addition to concepts such as cost-effectiveness and reliability. In 
this context, room should especially be provided for the incorporation of more 
adaptive concepts and strategies to account for the uncertainties surrounding 
waterway renewal.
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Parts of this chapter return in a Commentary piece as:
Willems, J.J. & T. Busscher. Institutional barriers and bridges for climate 
proofing waterway infrastructures. Public Works Management & Policy 
(accepted with minor revisions).
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7.1. Navigating mature infrastructure networks

Western countries are increasingly faced with failing infrastructures, because of 
ageing assets, outdated functionalities, and new societal demands. The ageing 
of advanced waterway networks forces waterway planners and managers to 
think about the redevelopment of these systems. In this study, redevelopment 
is considered not just a technical issue for engineers, but first and foremost a 
socio-institutional challenge of public management and organisation. To date, 
this socio-institutional challenge remains ill-defined. The overarching objective 
of this study was therefore to address this knowledge gap by improving our 
understanding of whether and how actors are anticipating ageing waterworks 
(figure 7.1). Together, these actors operate in a socio-institutional system, 
which has developed distinct institutions. These institutions work as general 
rules of conduct and can be assessed both between organisations (the inter-
organisational level) and within organisations (the intra-organisational level). 
Navigating a new development such as ageing infrastructures is conceptualised 
as a process of institutional learning. Institutional learning is a difficult balancing 
act between, on the one hand, institutional reproduction and, on the other 
hand, institutional change (Chapter 3). Chapter 1 discussed the institutional 
inertia often observed in waterway planning and management, suggesting that 
institutional change will not occur easily.

Following from the research objective, the following research question was 
formulated:

How do actors involved in waterway planning and management effectuate 
institutional change in order to anticipate and address waterway renewal? And 
how can the process of anticipation be strengthened? 

In order to answer this question, and the three related sub-questions as formulated 
in Chapter 1, this study adhered to a qualitative research strategy. A conceptual 
framework was developed that combined two institutional perspectives 
(new institutional economics and socio-constructionist institutionalism) in 
order to analyse institutional learning. These perspectives share the view that 
institutions condition social exchanges, but actors can create and re-create 
institutions. This study zoomed in on a case study of institutions in the Dutch 
national inland waterway network regarding waterway renewal. Specifically, 
four national waterway renewal initiatives from the Ministry of Infrastructure 
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and Water Management and its executive authority Rijkswaterstaat were 
investigated, using four different qualitative methods (in-depth interviews, 
policy document analysis, participatory observations and focus groups) that 
account for a nuanced understanding.

Waterway system

Socio-institutional system

Institutional 
learning

alignment

Physical infrastructure system

Inter-organisational
RQ2a

Intra-organisational
RQ2b

RQ1 RQ3

NIE SCN

Figure 7.1. The conceptual model of this study.
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7.2. Planning for waterway renewal: institutional 
 sedimentation

This section discusses the key findings from our study by answering the sub-
research questions 1 to 3 (figure 7.1). Sub-question 1 discusses the implications 
of ageing waterworks (Δ in figure 7.1) for the socio-institutional system. Sub-
question 2 examines in-depth institutional learning in the socio-institutional 
system, looking at the inter- (2a) and intra-organisational (2b) level. Sub-
question 3 evaluates the degree of alignment between the coordination of the 
socio-institutional and the physical infrastructure system, thus the extent to 
which the socio-institutional system indeed responds to, and prepares for, a 
phase of waterway renewal.

A new context of waterway renewal

1. What are the implications for waterway planning and management with 
 infrastructure networks that have reached their technical end-of-lifecycle?

Concerning the first research question, Chapter 2 introduced a framework 
for analysing both the current state of the Dutch national inland waterway 
network and its co-evolution as a socio-technical system, which accounts for 
both the physical infrastructures and the socio-institutional system (figure 7.1). 
The two sides of the system have to be aligned to make the waterway system 
function well. This was analysed along spatial, temporal and functional scales.

The historical analysis of the development of the Dutch inland waterway 
network (Chapter 2) demonstrated how the alignment between the physical 
and socio-institutional system has changed considerably. In the phase of 
establishment, infrastructure systems are often constructed in an ad hoc manner 
on a regional scale with a sectoral, mono-functional aim in mind. To illustrate, 
regional waterway circuits have arisen in the Dutch network as a means to 
spread prosperity across regions in the Netherlands, but without a clear long-
term time horizon. Once the waterway network really takes off in the expansion 
phase, a national, network-wide perspective is developed in order to create a 
standardised, uniform network. Likewise, the time horizon becomes more mid-
term, as national actors develop a clear vision on the future of the waterways. 
This period also underscores the important role of the public government 
that coordinates this development, which in the Netherlands is for instance 
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symbolised in the central role of the technocratic-scientifically operating public 
authority Rijkswaterstaat. The functional scale remains untouched, so waterways 
are still mainly constructed because of economic motives. In the maturity phase, 
the geographical angle shifts to maintaining particular waterworks, thus further 
refining the national waterway system. A short-term perspective is taken in 
order to keep the existing system running without many efforts and resources. 
The sectoral aim is likely to be broadened up towards an integrative angle, 
because the relationships between the waterways and their surroundings are 
becoming more acknowledged. For example, in addition to economic drivers, 
ecological and spatial aims have also been incorporated into the Dutch waterway 
network. In the case of the waterways in the Netherlands, the outcome of a 
phase of maturity is an institutional framework that is oriented towards solving 
bottlenecks (in terms of transportation) by replacing or expanding particular 
waterway assets on the short-term, in an integrative approach on the local level. 
This emerging practice is executed in a project-based way of working by the 
national government with local consultation, often resulting in co-financing 
arrangements between national and regional governments. The integrative 
angle is obstructed by distinct legislation and funding mechanisms that apply 
to the different sectors and to the different levels of public government.

For a phase of renewal, different scales are advocated. Concerning geography, 
typically a more regional or system perspective is proposed in order to transform 
the waterway network all-at-once. Similarly, regarding the temporal scale, a 
long-term time-horizon is brought forward. The functional scale remains 
focused on an integrative perspective, but is applied to a higher geographical 
(regional) scale. These new proposals experience difficulty becoming established 
in practice, as they clash with dominant institutional frameworks developed in 
the previous phase. In conclusion, a discrepancy was witnessed between current 
and new frameworks and policies in Chapter 2, which may cause a misaligned, 
i.e. suboptimal, waterway system. This implies that the socio-institutional 
system is better tailored towards coordinating the physical infrastructure system 
that is in a phase of maturity instead of one that is in a phase of renewal. 

Anticipating waterway renewal: 
the inter- and intra-organisational system

The subsequent chapters – Chapters 3-6 – analysed the institutional learning 
process initiated to address the misalignment observed in Chapter 2 and to 
(re-)achieve alignment. To this end, a theoretical framework was developed 
in Chapter 3, which was used for the assessment of institutions from two 
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theoretical angles (rooted in new institutional economics (NIE) and socio-
constructionist institutionalism (SCN); figure 7.1). For ensuring alignment, 
a balance between institutional reproduction and institutional change has to 
be sought. The analysis behind sub-question 2 therefore examined how key 
actors enact and re-enact institutions regarding waterway renewal on the inter-
organisational and intra-organisational level. 

2a. How do actors involved in waterway planning and management on the 
 inter-organisational level anticipate and address waterway renewal?

In regard to the inter-organisational level, Chapter 3 presented the first 
findings of both theoretical perspectives, which were further substantiated in 
Chapter 4 (new institutional economics) and Chapter 5 (socio-constructionist 
institutionalism). The analyses in the three chapters all demonstrated a process 
of “institutional sedimentation” (figure 7.2). From both institutional strands, 
established institutions are not necessarily discarded for new ones, but rather, 
they are complemented with new ones.

The new institutional economics perspective, explored in Chapter 4 through a 
transaction-cost analysis, reveal institutions that are currently oriented towards 
the facilitation of renewing waterway assets one-by-one. The hierarchical 
transactions required for this settle upon local and regional consultation, 
in which the dominant national government can easily fulfil its mandate of 
sustaining the current configuration of the waterway system. More contractual 
forms of transactions proposed for renewal include wider geographical scales and, 
consequently, more stakeholders. For instance, transactions could address not 
only the rebuilding of ageing assets, but also issues related to housing, ecology 

Functional discourse

Financial discourse

Technical discourse

Time

Dominance

Figure 7.2. Institutional sedimentation: new layers of institutions complement existing ones 

 (illustrated with insights from Chapter 5; inspired by Van der Steen et al., 2013).
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and recreation. These new transactions are said to generate more societal value, 
as they incorporate externalities caused by the primary function of the waterway 
(transportation). Regional parties in particular advocate these new transactions, 
but the national government is hesitant because it has little to gain and much 
to lose. The fact of the matter is that these shared investments are highly site-
specific, which hierarchical relationships are typically better suited to. At the 
same time, the national government appreciates a more multifunctional use of 
the waterways, yet this is not promoted by conventional institutional structures. 
For instance, national public funding is allocated solely to the replacement of 
waterworks, so additional budgets need to be found for replacing waterworks in 
a more integrative manner. The analysis thus demonstrated how vested interests 
condition agreement upon existing and new transactions, although different 
types of transactions are increasingly advocated such as public-public agreements 
that combine transport interests with regional renewable energy development.

The socio-constructionist institutionalism perspective, examined in Chapter 5 
through a discourse analysis, demonstrates that new discourses have emerged 
which pressure the dominant, technical discourse, in which renewal is 
predominantly considered an engineering affair. The new discourses (figure 7.2) 
promote interactions that are focused on more financial and functional aspects, 
for instance, stimulating the use of co-financing arrangements between public 
governments to integrate a multiple set of functions. Whereas the technical 
discourse is dominated by the operator Rijkswaterstaat, the new discourses 
put the national and regional governments in a powerful position. Recent 
interactions, advocated by new policies and frameworks, increasingly echo 
the principles proposed by the financial and functional discourses, marking a 
transfer of power towards the national and regional governments. However, these 
parties continue to rely on the operator, as it provides the technical information 
that is used as a point of departure for defining new renewal projects.

The findings from the two institutional perspectives seem to confirm each 
other, showing the viscosity of established institutions (cf. Brown & Farrely, 
2009; Banister et al., 2011). This indicates that instrumental behaviour, 
leading to forms of voluntary collective action between different parties 
through the alignment of interests that mutually profit both sides (assumed 
in new institutional economics), often goes hand in hand with retaining actors’ 
legitimacy (socio-constructionist institutionalism). Chapter 3 emphasised the 
two distinct logics which drive the two institutional strands. The analysis in 
Chapters 3-6 ascertains that it can be instrumental to hold on to a logic of 
appropriateness. For dominant actors, it can be a strategic move to acknowledge 
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and accommodate other actors’ interests in order to achieve their own goals. 
Creating societal benefits then also contributes to the individual aims of 
particular organisations. This also applies the other way around: it can be 
appropriate to hold on to a logic of instrumentality. For example, the emphasis 
on operating cost-effectively to keep legitimacy (as taxpayers’ money is used) 
brings forward an instrumental take on renewal to maintain what is already 
in place, thus preventing integrated forms of renewal. In the case study, the 
two theoretical angles together demonstrate the prevalence of institutional 
reproduction and the difficulty of institutional change.

2b. How does the waterway operator – responsible for the day-to-day operation of 
 the waterway network on the intra-organisational level – anticipate and address 
 waterway renewal?

Chapter 6 looked specifically at the intra-organisational level of the dominant 
actor Rijkswaterstaat, which is responsible for the daily operation of the 
national waterway network. The application of a framing perspective (related 
to socio-constructionist institutionalism) allowed for analysis of the (changes 
in) institutional and organisational values and practices of Rijkswaterstaat, 
specifically in its Programme on Navigation Locks. A strong compliance to 
principles as advocated by the New Public Management (NPM) literature was 
witnessed, stressing efficiency and effectiveness. Although this seems feasible 
the short-term in particular, longer-term developments might be overlooked. 
Moreover, NPM aims to ‘control uncertainties’, whereas recent, more adaptive 
approaches propose to ‘embrace uncertainties’ and rather seize the opportunities 
that also accompany the uncertainties. Translated to the uncertain development 
of waterway renewal, this means that Rijkswaterstaat is primarily occupied with 
controlling this challenge by improving new organisational structures in order 
to be more accountable and predictable, and by downplaying or ignoring the 
more fundamental uncertainties.

In sum, the analysis as presented in Chapters 3-6 reveals a pattern in which 
institutional reproduction is favoured over institutional change. Established 
transactions and interactions are sustained rather than altered. Despite 
innovative institutional frameworks for waterway renewal in our case study 
(such as new systematics developed by the Renewal Challenge Hydraulic 
Works and the Meuse pilot study), dominant institutional frameworks hold 
on to vested interests and long-established ways of working. For instance, 
renewal is positioned as an operational matter, which is concerned with 
sustaining existing network performance. The dominant frameworks are only 
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incrementally adjusted, for example, as seen in the newly developed Strategic 
Vision on Renewal & Renovation by the Ministry of Infrastructure and Water 
Management (I&M, 2016). From a socio-technical systems perspective (see 
Chapter 2), we can observe several intertwined lines that result in a tightly 
woven rope that maintains the system in the same configuration. In socio-
technical systems terminology, the current waterway system is path dependent 
and inert to change (figure 7.3; cf. Low et al., 2005):

1. A physical infrastructures strand that (increasingly) operates sub-optimally 
 because of outdated functionalities (Chapter 2);
2. A socio-institutional line that leaves dominant institutional frameworks 
 untouched, because:
 a. In their transactions, actors are primarily occupied with satisficing 
  their individual interests rather than valorising societal benefits, therefore 
  reinforcing existing transactions between dominant waterway actors 
  (Chapter 4);
 b. In their interactions, actors stick to established norms, thus leave new 
  waterway configurations unquestioned (Chapter 5).
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Figure 7.3. Intertwining lines that result in a tightly woven rope (inspired by Low et al., 2005).
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Evaluating alignment

3. How do current institutions enable the alignment to a new context of waterway 
 renewal? And how can the process of anticipation be strengthened?

Based on the analysis in Chapters 3-6, the final remaining research question 
and objective can be answered. To this end, the study returns to the three scales 
as introduced in Chapter 2 on analysing the waterway system: geography, time, 
and function. For a phase of renewal, Chapter 2 puts forward a spatial scale 
focused on the regional scale, a temporal scope focused on the (very) long term, 
and a functional scope focused on integration (table 7.1). These scales will be 
compared with the insights from the institutional learning process in order to 
conclude to what extent alignment is achieved.

First, regarding geography, current institutions facilitate transactions and 
interactions on the local level, because they centre on specific locks, weirs 
and bridges. Accordingly, the spatial scale is object-oriented. The analysis has 
demonstrated how individual ageing waterworks steer discussions. Waterway 
renewal is positioned as an operational matter, which reasons from individual 
assets without automatically relating waterworks to the wider geographical 
context. Addressing particular ageing assets is the key concern for the operator 
when it comes to ensuring the well-functioning of the waterway network. It is 
less common to start with formulating political ambitions based on functional 
discussions in a region and subsequently relate them to ageing waterworks. 
Consequently, regional aspects are often of secondary importance, so societal 
benefits on a higher geographical level than the waterworks are often not 
considered. Thus, in terms of geography, a discrepancy in alignment exists 
between the condition of the physical waterways and the socio-institutional 
context (table 7.1).

Second, the temporal scale takes a long-term time horizon. The urgency 
of waterway renewal is recognised and the technical outlooks delivered by 
Rijkswaterstaat are crucial elements in starting waterway renewal. These long-
term outlooks are well-institutionalised and have recently been upgraded with 
the incorporation of ideas related to adaptive pathways in order to monitor 
and evaluate long-term predictions. Interviewees regularly cautioned that 
local and regional parties have different, more mid- or short-term views that 
may clash with longer-term perspectives. However, the national Ministry of 
Infrastructure – to which Rijkswaterstaat belongs – also usually looks ahead 
to the mid-term (e.g., to 2030 or 2040 in bottleneck analyses and allocation 
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of budgets). As Rijkswaterstaat has improved its inventories and can notify 
the Ministry in time with regard to the necessary replacement of particular 
assests, there will be more time for the Ministry to start explorations with 
local and regional parties in order to inventory potential synergies. However, 
the transactions and interactions encountered in Chapters 3-6 suggest that 
these opportunities are often not yet seized, due to shorter time horizons of 
regional governments. In addition, regional parties’ interests are not fully 
captured by the national government in the firmly established hierarchical 
institutional arrangements (Chapter 4) and a dominant technical discourse 
(Chapter 5). In sum, the temporal scale seems to be well-addressed for a 
phase of renewal, but the opportunities are not yet obtained (table 7.1).

The third scale concerns functionality. The established institutions favour 
mono-functional, sectoral aims, in which waterways are primarily perceived as 
transportation axes. Other functionalities are, in essence, of secondary interest. 
This difference puts the national and regional governments on unequal footing in 
the transactions and interactions, and it hampers the creation of multifunctional 
waterways. In the previous phase of maturity, this was already an issue, and the 
phase of renewal does not seem to resolve this (yet). The examples in our case 
study demonstrate that regional economic developments interests tend to find 
a firmer footing than other interests (e.g., as seen in the redevelopment of the 
Canals in North-Brabant and the Twente Canals; Chapter 5). For instance, 
interviewees mentioned promising projects such as a widening of canals, and 
allowing for new container terminals and related business sites close to the 
waterway. Interviewees frequently pointed to the objective to achieve a modal 
shift from the road to waterway network. The transportation interests resonate 
strongly with the initial aims of the waterway network, i.e. to bring prosperity 
by allowing transportation between towns in the Netherlands. Another cluster 
of aims that gains attraction relates to sustainability, often focused on using 
more sustainable materials and trying to create autarkic waterworks. These 
assets could be used to generate renewable energy, for instance hydro-energy 
in weirs, for neighbouring landowners. However, these functions have been 
explored less often, and seem to occur in a more ad-hoc fashion. Aims related 
to ecology, recreation, and heritage (waterworks as landmarks) were also 
mentioned by interviewees, but less frequently. The analysis suggests the passive 
role of the national government; it is only when proactive regional governments 
point towards potential synergies, the national government considers to 
broaden up. The sectoral angle as prevalent in our case study clashes with 
the proposed integrative functional scale for a phase of renewal. Institutions 
facilitate transactions and interactions that fulfil organisations’ own mandates, 



177Conclusions & recommendations     Chapter 7

but neglect potential integrative benefits. This suggests a negative alignment in 
terms of functionality (table 7.1).

Altogether, alignment is only partially achieved between the coordination of 
the physical infrastructure system and the socio-institutional system for a phase 
of renewal (table 7.1). Because of the dominance of institutional reproduction, 
three dimensions of scales are advocated that enable transactions and 
interactions tailored to previous phases in socio-technical systems (especially a 
phase of maturity), but do not necessarily match a phase of waterway renewal.

7.3. Implications: bridges and barriers for redesigning 
 institutions for waterway renewal

The overarching research objective of this study was to understand whether and 
how actors in the socio-institutional system are anticipating ageing waterworks. 
Analysed from two theoretical lenses, the socio-institutional system favours 

Phase of renewal
(as identified in 
Chapter 2)

Dutch waterway renewal 
practice (as identified in 
Chapters 3-6)

Alignment?

Spatial Regional/corridor Object-oriented Call for a regional, network 
perspective-, yet current 
transactions and interactions 
are tailored towards specific 
waterworks

Temporal
Long-term Mid-term Timely technical outlooks, 

but opportunities are not 
seized in transactions and 
interactions 

Functional Integrative Sectoral Individual interests prevail in 
transactions and interactions 
over societal benefits, while 
a more integrative 
perspective is advocated

Table 7.1. (Dis)alignment to a phase of waterway renewal in the Dutch waterway system.
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institutional reproduction over institutional change. The case study reveals 
new, emerging institutions, yet these are hampered in their institutionalisation. 

Institutional reproduction and change are the outcomes of institutional 
learning. Because of the different outcomes, the institutional learning process 
can be further specified by distinct learning mechanisms. These mechanisms 
resemble the two learning systems as proposed by Argyris and Schön (1974), 
discussed in Chapter 6, which are oriented to either single-loop learning 
(refining existing values) or double-loop learning (questioning underlying 
values): “Learning System I” and “Learning System II” (figure 7.4). In our 

case study, institutional reproduction is often the result of defensive routines 
in which the dominant actors are protecting their interests and aim to control 
their environment in order to prevent harm. The task description regarding 
renewal is narrow and inter-organisational transactions and interactions are 
strongly institutionalised. Institutional learning, thus, primarily aims at the 
optimisation of the inland waterway system. The outcome of institutional 
reproduction is one-to-one replacement of mono-functional waterworks 

Institutional learning

“Learning system I” “Learning system II” 

Institutional reproduction Institutional change

One-to-one renewal Integrative renewal

Figure 7.4. Two learning systems.
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(figure 7.4). These waterworks are tailored to current and future changes, 
often incrementally adjusting the waterway in terms of quantity (expansion or 
reduction), but neglect to accommodate for a regional perspective. Processes 
of institutional change, in contrast, often emerge from a more critical 
perspective by actors in which the current waterway configuration is put into 
question and waterway transformation is actively looked for (Chapter 3). As 
such, these processes instigate a different renewal approach through double-
loop learning, in which a more inclusive and integrative approach is favoured 
with a wider range of stakeholders and much emphasis on dialogue and shared 
responsibilities (figure 7.4). This typically results in waterway alterations in 
terms of quality (new objectives such as energy generation and recreation).

As the analysis of this study (Chapters 3-6) confirmed the inclination of 
actors in their transactions and interactions to institutional reproduction (i.e. 
“Learning System I”), institutional change has to be actively searched for in 
transactions and interactions (Argyris & Schön, 1974; Staber & Sydow, 2002; 
Tan et al., 2014). The remaining part of this section will reflect on the bridges 
and barriers that enable a “Learning System II”. 

Bridges

The study identifies three bridges that enhance the change towards a “Learning 
System II”.

Growing urgency demands collaboration
First, the awareness for ageing infrastructures grows and the urgency to act 
is increasingly recognised. To illustrate, the Dutch Minister for Infrastructure 
and Water Management announced a comprehensive infrastructure investment 
agenda for renewal and renovation early 2018 (I&W, 2018). The ongoing 
maturing of waterworks induces waterway planners and managers to re-consider 
and re-assess the infrastructure for which they are responsible. Until now, mainly 
exploratory studies have been conducted on the urgency and possibilities of 
renewal (Chapter 3). With the growing need for renewal, the interdependencies 
between parties become acknowledged as well, which opens up the possibility 
of establishing new transactions and interactions. To illustrate, as discussed in 
Chapter 4, once a public government starts tinkering with a particular location, 
other parties will often be directly affected – experiencing either temporary 
hinder or more profound changes in their land-use. The interdependency 
provides opportunities to get started more inclusively and integratively, to 
transform areas in a collaborative manner.
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A wish to do more than just replace
Second, the case study demonstrated that a clear wish stated by interviewees 
to do more than the traditional renewal approach, as otherwise available 
opportunities might be missed. Currently, budgets are often allocated to 
individual waterworks that are upgraded one-by-one. Our case study suggested 
that infrastructure investments may have the capacity for generating more 
societal benefits, for example by combining national renewal budgets with 
regional investments. For example, the recent upgrade of the IJmuiden Sea 
Lock in the Netherlands not only protects the Port of Amsterdam against 
rising sea levels, but also includes the development of an adjacent wind park 
that provides the region with renewable energy. The grouping of budgets can 
result in more inclusive and integrative renewal approaches, in which both 
national and regional interests are covered. Moreover, it can be beneficial 
for politicians that aim to create a legacy. As Chapter 5 highlighted, renewal 
might constitute a very good opportunity for improving networks and regions. 
While traditional renewal approaches mainly ensure the continuation of 
current performance of the waterways, the grouping of budgets through co-
funding and co-creation in new transactions can create waterways that serve 
multiple purposes and that contribute to area-oriented transformations.

Exploration of new possibilities through pilots
Third and last, innovative pilot projects – similar to strategic niche 
management in Socio-Technical Systems-theory (Kemp et al., 1998) – will 
help to demonstrate the wide range of renewal possibilities, thus moving 
beyond plain replacement. Pilots foster new interactions between actors that 
can stimulate new ideas and concepts that may challenge existing discourses. 
Pilots enable actors to experience that alternatives are possible that they might 
not have considered previously. Until now, promising exploratory studies that 
investigate the potential of linking interests when investing in infrastructure 
have yet to be applied to practice. For example, the reconsideration of 
the Meuse river system in the Netherlands (Chapter 5), which consists of 
seven interrelated weirs, has brought forward ideas related to hydro-energy, 
protection of waterworks as cultural heritage, and recreation, as part of 
regional economic development. These ideas can complement the original, 
often transportation-related aims of the waterways. Engaging in these 
types of debates urges infrastructure operators to look beyond the existing 
functionality of their network. 
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Barriers

The study also identifies three barriers that obstruct the change towards a 
“Learning System II”.

The paradox of anticipation
First, the act of anticipation embodies an interesting paradox. In general, a sense 
of urgency is required in order to properly anticipate new developments. Yet, 
once anticipated well, the potential threat is likely not to occur, which might 
suggest to some that “nothing has happened”. Consequently, predominantly 
single-loop learning will occur and actors are unlikely to reflect on their 
routines and ways of working, associated with double-loop learning. The 
prevalence of single-loop learning diminishes the original sense of urgency. 
Although this might lead to lock-ins, Restemeyer (2018: 161) argues that 
this take can also stand for “a situation of strength”. In the case of the Dutch 
waterways, the established way of working led by Rijkswaterstaat seems to 
suffice for sustaining and optimising the Dutch waterway network, hence 
a reconsideration of this way of working is considered irrelevant. Deeper 
reflection is only initiated by other parties that question the desirability of 
current waterway configurations. However, limited interaction exists between 
the operator and other stakeholders, so the infrastructure operator has 
relatively much freedom to pursue its own strategies. 

Institutional fragmentation hinders collaboration
The second barrier is institutional fragmentation, hindering the creation 
of inter-organisational transactions and interactions. Waterway renewal is 
a multi-level issue, for which different actors are responsible on every level, 
each having their distinct time-horizon and organisational aims (figure 7.5). 
The analysis revealed that public governments in the Netherlands do not 
generally reach out to each other. Especially regional governments are currently 
absent in discussions concerning national renewal investments. For instance, 
Rijkswaterstaat is occupied with inventorying regional interests based on 
explorations conducted by its intra-organisational regional divisions. Yet, 
these divisions often do not engage in-depth on the inter-organisational level 
with regional governments (provinces, municipalities, waterboards) in order 
to hear their views and suggestions on certain renewal proposals and plans. 
As such, participants from regional governments mentioned in Chapter 4 
that the national government remains a “black box” to them. At the same 
time, the national government has difficulty finding the right contacts in 
regional governments for discussing renewal issues. Due to the fragmentation, 
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institutional learning occurs individually within the organisational boundaries 
of the established, dominant actors in the waterways (i.e. the infrastructure 
operator), which reinforces institutional reproduction (Chapter 3).

The narrow mission of infrastructure operators
Third, and related to the previous barrier, infrastructure operators have a 
narrow mission and mandate, yet they play a central role. In the case study, 
this means ensuring the performance of the national inland waterways in 
terms of transportation. This sectoral, mono-functional aim has to be obtained 
in a cost-efficient fashion, therefore promoting a learning system that is 
oriented towards optimisation and that protects its original mission. For 
example, Chapter 6 showed the strong adherence to New Public Management 
principles by the operator Rijkswaterstaat. This brings the danger that new 
pilots remain disconnected from day-to-day practice. In a similar vein, Chapter 
4 demonstrated the focus on realising neat transaction costs by obtaining 
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Figure 7.5. Waterway renewal as a multi-level affair and the barrier of institutional fragmentation.
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individual interests. Questions related to the need for the current performance 
and potential new functionalities fall outside the dominant technical discourse, 
as this may contribute to “mission creep” by the operator (Chapter 5; Hijdra, 
2017). In this discourse, it is the technical, engineering issues in particular 
that are considered important, which leaves limited space for other participants 
and their interests. Technical solutions are brought forward to guarantee the 
operator’s mission of a smooth operation of the Dutch waterways. Other 
participants are simply considered irrelevant to the discussion, as renewal is 
defined as a technical matter that is the responsibility of the operator. 

Towards a “Learning System II”

The bridges and barriers operate as both enablers and constraints for embracing 
a “Learning System II”. Based on these elements, suggestions for an institutional 
design can be formulated that assist waterway planners and managers in 
addressing waterway renewal and in achieving alignment. However, it should be 
noted that, as also shown by this study, established institutions are hard to change 
and proposed modifications should therefore come with caution. Because of the 
“long durée” of institutions, “[d]esigners of new institutions are often writing on 
water” (Putnam in Flyvbjerg, 1998: 326). Similarly, Moroni (2010: 275) warns 
that planning literature sometimes proposes re-designing institutions as “overly 
simplistic and still somewhat ‘engineeristic’.” Thus, new institutional frameworks 
have to be developed in connection with planning practice in order to ensure that 
they become enacted in the transactions and interactions on the ground.

Refinement and optimisation in “Learning System I” often automatically 
occurs in daily social exchanges, leading to a tightly woven rope of both 
physical infrastructures and institutions (figure 7.3). In order to detangle the 
rope, the established, ‘narrow-in-scope’ “Learning System I” has to be widened 
up. This allows for the connection of ageing waterway assets to broader 
developments (figure 7.6). First, the current institutional pathway can be re-
assessed by opening up existing institutions to new ones. As such, institutions 
have to facilitate transactions and interactions that do not take the status quo 
for granted. For that reason, current transactions and interactions (small circle, 
figure 7.6) can be detangled and complemented, either with new parties or 
with new divisions of responsibilities, for instance in terms of co-financing. 
To illustrate, pilot studies can initiate new task divisions and new financial 
structures that can show the benefits of new transactions and interactions, 
such as seen in the “major renewal” approach in Chapter 4. As the growing 
urgency demands collaboration in order to retain legitimacy, this suggests that 
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infrastructure operators have to become more oriented towards wider, larger 
regional developments and have to loosen their focus on particular waterworks. 
Involving policymakers and planners can help in connecting renewal investments 
with broader, regional developments in visioning new strategic plans (large 
circle, figure 7.6). On the one hand, operational managers (or asset managers) 

have to position technical information in relation to functional and political 
discussions. This will allow policymakers and planners to better take up this 
information. The timely technical outlooks on when waterway assets have to be 
replaced can help in initiating these new exchanges (table 7.1). On the other 
hand, policymakers and planners have to open up to operators and engage with 
them and their responsibilities. Pushing this widening-up requires the creation 
of an ongoing dialogue between both worlds, in which both parties regularly 
have to justify their stances. To this end, new institutions can be designed, 
such as regular pilot projects and formal requirements to involve national and 
regional parties. The institutional sedimentation (figure 7.2) suggests that such 
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Figure 7.6. Connecting waterway renewal investments to wider developments 

 (inspired by Govers & Van Elzen, 2016).
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new institutions are in development, seen in new institutional arrangements for 
renewal (e.g., the “major renewal” approach in Chapter 4) and new discourses 
(e.g., the rise of the functional discourse in Chapter 5).

Despite the institutional layering, new institutional pathways can be established 
more firmly. This may change the current rope, for instance by adding new 
strands or transforming existing ones. These strands can better demonstrate 
their added value, in terms of both what actors can gain in new transactions and 
why new interactions are more justified. The two institutional lenses applied in 
this study can help in revealing the added value.

7.4. Reflection: contributions and limitations of the research

This section reflects on three elements: (1) the theoretical framework developed; 
(2) the methodology chosen; and (3) the researcher’s positionality.

On theory

The theoretical contribution of this study is threefold. First, infrastructure 
planning can benefit enormously from insights from Large Technical 
Systems (LTS) and Socio-Technical Systems (STS) literature (Chapter 2). 
Infrastructure planning research considers the interrelationships between 
infrastructures and land-uses, which can be understood through an integrated 
systems perspective. The co-evolving trajectories of infrastructure systems can 
help in the positioning of the infrastructure networks under research. The 
distinction between technical and social elements was particularly beneficial 
to this research, because it shows the interrelatedness between the two, as 
well as how changes on the one side may cause effects on the other (and vice 
versa). The study focused on the effects of ageing waterworks on institutions 
in the waterway sector (from physical to social; figure 7.1). In this concluding 
chapter in particular, the study also explicitly reasons from the other direction, 
i.e. how the institutional learning affects the physical infrastructure systems 
(from social to physical; see section 3). An underrated element that connects 
the physical and socio-institutional sides of a system is its spatiality. The 
field of geography can contribute to our understanding of STS, by explicitly 
considering the spatial context in which STS are located (Murphy, 2015).
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The second contribution lies in proposing an agent-centred, dynamic 
understanding of institutions. Rise in research on topics such as adaptive capacity 
in relation to institutions stress their evolutionary character (e.g., Duit & Galaz, 
2008; Gupta et al., 2010). Institutions become visible in actor’s transactions 
and interactions, as institutions become enacted in practice (Alexander, 1992; 
Healey, 2003; Salet, 2018). In these enactments, actors will continuously 
re-assess these institutions and re-design them if they believe it is necessary. 
Institutions are thus continuously contested, adapted and transformed. As such, 
this study considers them not as the fixed, stable structures often depicted. 
Rather, this study emphasise actors’ capacity to re-assess institutions in their 
daily practices. Accordingly, in line with Healey (2003), situating institutions 
‘on the ground’ implies the social exchange as the unit of analysis: in these 
exchanges, institutions become enacted and gain meaning.

The dynamic nature of institutions is further substantiated using the concept 
of path dependency and the idea of finding a balance between institutional 
reproduction and institutional change. Path dependence is typically applied 
in retrospective, defining critical junctures in the past (Pierson, 2000; Unruh, 
2000; Sorensen, 2015). In this study, the concept of path dependency was 
stretched to include current and future situations (Chapter 3), by defining 
the increasing need for waterway renewal as a critical juncture in time. The 
definition of waterway renewal as critical juncture is based on previous 
research rooted in Socio-Technical Systems literature, which presents renewal 
as a window of opportunity (Geels, 2007; Frantzeskaki & Loorbach, 2010; 
Bolton & Foxon, 2015).

From the start, this study emphasised the agency of actors to design and re-
design institutions. This presumes that deliberate institutional change is 
possible, which is a key assumption in the planning discipline, because it aims 
at socio-spatial transformation. Other researchers take a more critical attitude 
toward this stance. They argue that institutional change originates more 
evolutionary (e.g., Kingston & Cabbalero, 2009; Moroni, 2010). In their view, 
changes are thus less purposeful or intended, but are instead the unintended 
outcomes of the interplay between several actors. Although institutional change 
occurs both deliberate and evolutionary, the focus put on deliberate change in 
this study derives from the observation that waterway planning practice argues 
for new policies and frameworks in order to address ageing infrastructures (e.g., 
I&W, 2018). Actors are thus deliberately looking for effectuating institutional 
change, despite the fact that their actions may also lead to unintended or 
undesired consequences.
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A third contribution is the introduction of a plural institutional understanding, 
in which conceptualisations of institutions derived from new institutional 
economics and socio-constructionist institutionalism are researched in 
parallel. This study regards institutions as multifaceted concepts that deserve a 
thorough treatment. Following Poole and Van de Ven (1989), sticking to one 
theoretical angle might not do justice to such a multidimensional concept. 
Instead of contrasting both perspectives, this study decided to look at the 
common ground between the two (figure 1.4; DiMaggio, 1998). To illustrate, 
both institutional perspectives are constructionist in the sense that actors’ 
perceptions matter in the (re-)creation of institutions. While this may sound 
valid for socio-constructionist institutionalism that centres on signifiers and 
interactions, the field of transaction cost economics also uses representations. 
In the end, transaction costs in ex-ante assessments are essentially perceived 
transaction costs.

The added value of combining both perspectives in order to provide a richer 
understanding of institutions is visible in three elements. First, the plural 
institutional perspective engages with both formal and informal institutions 
apparent in the public management of waterways. Generally speaking, the 
new institutional economics emphasises formal institutional arrangements, 
such as legal and financial frameworks. Socio-constructionist institutionalism 
focuses more on the informal aspects of institutions. Thus, the plural 
perspective encompasses formal and informal institutions. To illustrate, the 
empirics demonstrate how formal institutions only gain meaning if they are 
embedded in informal institutions. For instance, Chapter 4 demonstrated 
that satisficing actors tend to hold on to well-established norms and practices, 
therefore continuing formal institutional arrangements that are not necessarily 
more cost-efficient. 

Second, the combination of both perspectives perceives the transactions and 
interactions between actors as central. In new institutional economics, the 
social exchange is narrowed down to the transaction, seen in the “make or buy”-
decision (Coase, 1960). This perspective is based on from the observation that 
individuals are “self-interest seeking actors with guile” (Williamson, 1975), 
thus emphasising actors’ opportunistic behaviour in settling upon voluntary 
agreements. Socio-constructionist institutionalism looks at social exchanges 
as dialogue, i.e. how groups together interpret and make sense of their 
environment (Weick, 1995). According to Flyvbjerg (1998), power relations 
in these interactions define what behaviour groups consider legitimate. The 
interaction can thus be analysed from two perspectives that follow either a 
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logic of instrumentality and opportunism, or a logic of legitimation and 
appropriateness. As previously noted, both logics are more related than previously 
thought. For example, it might be opportunistically very wise to question the 
legitimacy. Likewise, it might be very legitimate to behave opportunistically 
and settle upon new collective agreements that are more instrumental. The 
case study hints upon that the incentives to behave differently are similar to 
incentives to keep legitimacy.

Finally, therefore, it is fruitful to research the overlap between different 
institutional theories. So far, these theories have often been applied separately. 
To illustrate, leading planning researchers (such as Alexander, 2005; Healey, 
2007; Sorensen, 2015; Salet, 2018) clearly define their institutionalist 
perspective, but the relationships – and potential synergies – between these 
perspectives remain undefined. In order to prevent that each planning 
researcher develops his/her own account of the new institutionalism, 
identifying the relationships between these institutional accounts and a 
reflection on this would be very welcome for the planning discipline. This 
can bring the institutional turn in planning a step further (Verma, 2007). 
Inspiration can be obtained from larger scientific fields, such as public 
administration, in which different accounts of the new institutionalism are 
compared (e.g., Hall & Taylor, 1996; Kingston & Cabballero, 2009).

On methodology

The methodology adopted in this study has two main limitations. First of all, 
the study centred on an encompassing single case study of the Dutch national 
inland waterway network. As stated in Chapter 1, this case study was selected 
because of its high information content as an extreme positive case. Nevertheless, 
the case study demonstrated limited institutional change, because of the long-
lasting tradition of waterway planning and management in the Netherlands. It 
would be interesting comparing the findings to findings from countries with 
different histories and traditions. The Dutch waterways are publicly managed, 
so for a subsequent study, it would be worth to conduct a comparison with 
either similar public-led countries (e.g., Belgium, France, Germany) or more 
private-led countries (e.g., United Kingdom, United States).

Second, a qualitative research method focuses on perceptions and interactions, so 
that it inherently deals with subjective views. The list of participants (Appendix 
A) centres on the key formal actors in the waterway sector, i.e. the Ministry of 
Infrastructure and Water Management, its executive authority, Rijkswaterstaat, 
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and regional governments. Accordingly, an insider’s perspective on waterway 
renewal was constructed. However, as a result of this focus on the dominant 
actors, different perceptions from actors that relate less to public waterway 
management (e.g., local residents and businesses) may have been overlooked. 
These groups have also been included in this study, but have received less 
priority. Consequently, the research reflects the current practice of the public 
management of waterway renewal.

On positionality

The positionality of the researcher plays an important role in qualitative 
research strategies. As a qualitative researcher aims to get after the perceptions of 
individuals, these perceptions will always be processed through the researcher’s 
interpretation scheme. Being as transparent as possible about the methodology 
followed and reflecting on the researcher’s positionality are therefore essential.

The research is positioned in the collaboration programme between the University 
of Groningen and the authority Rijkswaterstaat. The agreement between both 
parties secures academic freedom and the conduction of independent research. 
Accordingly, the researcher is employed and paid by the university, but the 
research is funded by Rijkswaterstaat. This construction offers easier access to 
waterway practice, but some potential drawbacks remain. On the one hand, 
participants from Rijkswaterstaat might be hesitant in sharing their experiences, 
as they may believe that the researcher will report the findings directly to their 
superiors. On the other hand, participants outside Rijkswaterstaat might be 
hesitant to join the research, as they might expect a bias toward Rijkswaterstaat 
on the part of the researcher. This latter group of participants would like to 
receive more information about the relationship between the researcher and 
Rijkswaterstaat. Whereas the researcher usually explained this relationship at 
the beginning of an interview or focus group, providing a full disclosure on the 
relationship with the researcher’s funding organisation beforehand, i.e. before 
collecting the actual data, is recommended to prevent misunderstanding.

Two ethical considerations were experienced in the data collection. First, only 
a limited amount of governmental experts work on the specialised topic of 
waterway renewal in the Netherlands and, generally speaking, these experts 
know each other, and their relative stances, well. Maintaining anonymity 
therefore became a challenge, as participants regularly referred to each other in 
interviews. In order to allow outsiders to make judgements about the credibility 
of the data, participants’ names are still anonymised in the study, but their job 
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descriptions and organisational affiliations are shown. As a result, insiders may 
be able to identify the individuals behind the job titles and organisations.

Second, gaining trust in the waterway sector initially proved to be a challenge, 
as there was confusion about the issue of renewal. Especially those participants 
with a more technical, engineering background, responsible for project 
implementation and operation, asked about the institutional perspective 
taken in this research. They wondered why the field of policymaking and 
planning would be interested in “their” topic of renewing infrastructures. Some 
interviewees pointed out the researcher’s – perceived – critical stance towards 
(the narrow task description of ) operators and argued that the researcher would 
be biased towards policymakers and planners. However, the critical stance is 
based on a systematic treatment of the data, illustrated in the chapters with 
ample quotations and illustrations from practice. As such, the critical reception 
of some of the findings in earlier stages at workshops with practitioners has 
strengthened the research, as it pushed the researcher to further justify his 
findings. As a result, the study was made more grounded in practice.

7.5. Recommendations for future research

This study examined the public management of waterway renewal and 
was centred on the national inland waterway network in the Netherlands. 
Future research can look at different infrastructure networks, such as other 
transportation modalities and utility networks. Equally, future research can look 
into countries different from the Netherlands, with either a more market-led or 
public-led orientation. It is encouraging that waterway renewal is already looked 
at from multiple perspectives by other Dutch researchers (e.g., Van Dorsser, 
2015; Van der Vlist et al., 2015; Roovers & Van Buuren, 2016; Verlaan, 2017; 
Grotenbreg & Van Buuren, 2018; Pot et al., 2018). It would be worth exploring 
the connections between these different types of research, in order to formulate 
integrative research agendas that account well for the issue of renewal.

Because of its orientation to the public management of waterworks, the 
central focus of this study was on transactions and interactions between 
public governments. This confirms the findings of previous research, that is 
to say, that the planning and management of infrastructures is largely an 
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issue for experts, somewhat hidden from the wider public (Graham, 2010). 
According to Domínquez Rubio and Fogué (2013: 1040), this orientation 
presents infrastructures “as ‘matters of fact’ located outside the realm of 
public discussion”. However, as the study has underscored, the manner in 
which waterway renewal is approached defines the future configuration of 
the network for the upcoming decades, which can have significant impacts on 
the public. Thus, infrastructures are also “matters of public concern” (idem). 
Participatory forms of research can be developed in order to make the renewal 
of infrastructures a shared concern for both experts and residents (Schenk, 
2018). Moreover, future research can look into the way the role of technical 
experts in these interactive and participatory forms of infrastructure planning 
and water management is opened up (Van den Brink, 2009).

The anticipation of waterway renewal in this study is assessed with an 
institutional perspective, which put forward two theoretical lenses that 
enabled the analysis of institutional reproduction and institutional change. 
This conceptual framework requires further development. First, this can be 
done by applying the framework to case studies in adjacent planning fields 
(e.g., related to renewable energy generation and land-use planning). Second, 
the question of what defines a critical juncture needs further refinement, as 
sufficient pressure is needed to ensure that a critical moment in time for 
change arrives (Buitelaar et al., 2007: 896). The notion of critical junctures 
derives from path dependency literature and is considered a period of 
“contingency during which the usual constraints on action are lifted or 
eased” (Mahoney & Theley, 2009: 7). Indeed, more emphasis is put on 
agency in bringing about institutional change (Sorensen, 2010). Therefore, 
more agency-centred theories can help in defining critical junctures, such 
as the ideas of “policy entrepreneurs” (Huitema & Meijerink, 2010) or 
“boundary spanners” (Edelenbos & Van Meerkerk, 2015). Third, the 
overlap and relationships between both theoretical lenses – new institutional 
economics and socio-constructionist institutionalism – are worth exploring 
further, in particular in relation to planning research. This needs a thorough 
examination that relates back the ideas planning researchers have borrowed 
from the “new institutionalism” to their origins (Verma, 2007; Salet, 2018). 
While these research streams are perfectly able to exist parallel to each other, 
exploring the relationships between these different conceptualisations and 
operationalisations in planning research may prove to be an interesting 
research avenue that contributes to the scientific grounding of the planning 
discipline. Otherwise, the “new institutionalism” brings the danger of being a 
grab bag from which each planning researcher can pluck ideas to his/her liking.
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7.6. Recommendations for Dutch national waterway 
 renewal practice

Whereas section 7.3 provided a discussion on the general implications and 
recommendations of the research, this section will formulate recommendations 
for an institutional design tailored towards a phase of waterway renewal in 
relation to the case study of the Dutch national inland waterway network. 
Put differently, these recommendations aim to support the enhancement of 
a “Learning System II” (figure 7.6). They build on the bridges and barriers 
as discussed in section 7.3. They were further validated during a workshop 
organised in Utrecht, in February 2018, with twelve practitioners from public 
and private organisations who were involved in previous stages of the research 
(for a list of participants, see Appendix D). This workshop contributed to 
recommendations that were formulated with practice rather than for practice 
(summarised in Box 7.1). 

Define a more integrative and clearer vision

The current vision on the Dutch inland waterway network is quite limited in its 
scope. The overarching objectives of the network are defined in the White Paper 
on Infrastructure (2012), such as the ensuring of a robust, reliable network 
and its functionality, as well as making better use of the waterway capacity. 
According to the workshop participants, the vision therefore remains rather 

Box 7.1: Recommendations for Dutch waterway renewal practice

1. Define a clearer vision on renewal:
 a. Define guidelines in terms of transportation and reliability, but also sustainability 
  and spatial quality;
 b. Seize the “window of opportunity” and select showcases;

2. Improve the alignment between policymaking and operational management:
 a. Develop a better understanding of stakeholders’ roles, responsibilities, 
  and expertise;
 b. Facilitate interaction between both worlds;

3. Involve regional stakeholders through instruments of the PBB-framework:
 a. Raise awareness among regional governments;
 b. Move beyond the Rijkswaterstaat-region;
 c. Involve private parties (e.g., in relation to energy and recreation).
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generic and provides them with limited clues on how to approach renewal. 
Currently, the robustness of the network is guaranteed through focussing 
on asset management criteria, such as reliability, availability and safety. Both 
the interviewees and workshop participants suggest that the Ministry of 
Infrastructure and Water Management should provide a more integrative, 
more detailed vision on the national inland waterway network. Such a vision 
could include ideas for sustainability (in particular connecting to circular 
economy) and spatial quality (recreation, heritage, regional development). 
The participants argue that a clearer vision will provide regional actors and 
the waterway operator Rijkswaterstaat with more clues on how to explore 
potential synergies and look for combining investments. This can bring about 
more legitimatised spatial interventions, as well as a more efficient use of public 
resources. Renewal, then, does not become a challenge in itself, but a part of 
wider spatial transformations (figure 7.6). A spatial vision helps to facilitate the 
social exchanges that are needed to connect wider spatial developments with 
renewal challenges. As the ultimate responsible actor, the Ministry has to take 
up this challenge, possibly nourished by Rijkswaterstaat and regional actors. 
The idea of “integrative commissioning” (integraal opdrachtgeverschap) can be a 
starting point for the Ministry to develop a coherent and integrative vision on 
the Dutch waterways and their surroundings.

In addition to a clearer, more integrative vision, participants request the 
appointment of several showcases throughout the Netherlands, demonstrating 
the potential of waterway renewal. Section 3 discussed how pilot studies can 
help dominant actors to experience the range of potential alternatives. More 
integrative takes on renewal can be witnessed in the bridges crossing the Twente 
Canals and the seven weirs and locks in the Meuse River, as well as in the national 
highway project A44. Typically, other waterworks that have to be replaced are 
said to have relatively isolated positions within the landscape, so no integrative 
approaches are needed and plain replacement avails. According to participants, 
this stance puts an end to all creativity and innovation. A recent stream of 
research in the Netherlands has emerged that stresses the potential of imagining 
the future (Hajer, 2017). In collaborative settings, actors can develop visions, 
images, and scenarios of future waterway configurations. This can be stimulated 
through the deliberate involvement of ‘outsiders’, such as landscape architects, 
designers and artists, who are currently often not involved in waterway renewal 
projects. Projects that can be used for inspiration include 2050 – An Energetic 
Odyssey (Hajer & Pelzer, 2018) and Volksvlijt 2056 (Berkers et al., 2017). This 
latter example was initiated in the Municipality of Amsterdam for exploring 
the future of the city with its residents. Artists, inhabitants and researchers 



194 Chapter 7     Conclusions & recommendations

worked together to envision future city designs. Something similar could be 
set up for certain specific waterway corridors (Meuse River, Rotterdam-Scheldt 
Corridor). The ideas gathered can be used as input for a new vision on the 
mature Dutch inland waterways and specific projects can then be selected to 
implement these ideas.

Improve the alignment between policymaking and operational 
management

Because of the institutional fragmentation (figure 7.5), the growing urgency of 
renewal demands collaboration between stakeholders (section 7.3). Translated 
to the case study, a divide exists not only between the Ministry of Infrastructure 
and Water Management and Rijkswaterstaat, but also within each organisation. 
For example, waterway renewal involves the Rijkswaterstaat departments 
of ‘network development’ (netwerkontwikkeling en -visie) and ‘network 
management’ (netwerkbeheer) and the ministerial departments of ‘operation 
and maintenance’ (responsible for formulating Service Level Agreements) 
and ‘construction’ (responsible for the Programming, Planning & Budgeting-
framework, abbreviated in Dutch to MIRT). It is recommended that the 
understanding of each other’s roles, responsibilities, and expertise be improved. 
The public governments do not often interact, and when they do, it is along 
formal lines. The sharp division in responsibilities between the Ministry and 
Rijkswaterstaat, enacted in 2004, does not help in that regard. More interaction 
is required to facilitate the dialogue between the Ministry and Rijkswaterstaat. 
The explorative projects as mentioned above and the Community of Practice 
on Renewal & Renovation (established in 2017 by officials from the Ministry 
and Rijkswaterstaat) can contribute to this.

Concerning the Ministry of Infrastructure and Water Management, participants 
recommend that the Ministry should have more trust in Rijkswaterstaat and 
keep its focus on the bigger picture. Currently, the Ministry tries too much to 
control Rijkswaterstaat through “micro-management”. Likewise, the Ministry 
seems to have limited knowledge on and understanding of the responsibilities 
of Rijkswaterstaat and its organisational structures. Regarding Rijkswaterstaat, 
participants argued that the operator should shake off its inferiority complex, 
with its associated feelings of being unimportant and not being allowed to 
do anything. The operator should improve its communication towards its 
client the Ministry by understanding what the Ministry needs to know. This 
can be helped by a visualisation of renewal urgencies and related regional 
developments in geographical maps, so knowledge can be unlocked to the 



195Conclusions & recommendations     Chapter 7

Ministry. Creating maps can help in visualising relationships between renewal 
and other developments that may result in better trade-offs overall, for instance 
by looking at specific corridors (e.g., IJssel River, Meuse River, Twente Canals). 
For that matter, Rijkswaterstaat has to loosen its object-oriented focus and to 
embrace more strategic, abstract knowledge about the total waterway system 
and the surrounding areas. This requires technical knowledge about individual 
waterway assets and functional knowledge about the system and the area, which 
is hard to acquire simultaneously. 

Involve regional stakeholders

In the Netherlands, the management of waterways is a public affair, yet 
predominantly a national public affair without much involvement of regional 
parties. Over the course of this study, participants from both the national 
and regional governments have pleaded for a wider involvement of regional 
parties. As section 3.1 discussed, renewal seems to demand collaboration to 
(re-)gain legitimacy. This requires a form of planning that is welcoming to 
regional parties, in which the national government takes a more facilitating 
role (uitnodigingsplanologie). On the one hand, for the national government, it 
implies moving beyond the regional divisions of Rijkswaterstaat and actually 
inviting other stakeholders. On the other hand, awareness has to be raised 
among regional governments to realise the potential of integrative waterway 
renewal approaches. This can not only result in higher societal value, but also 
in a more diverse set of financial budgeting options, as more parties are likely 
to contribute.

The involvement of regional parties positions renewal challenges outside 
the operational and maintenance domains, and closer to the domain of 
constructing new infrastructures. Instruments used for infrastructure 
construction, related to the national Programming, Planning and Budgeting-
framework (Meerjarenprogramma Infrastructuur, Ruimte, en Transport), can be 
more instrumental to connect ambitions of national and regional governments. 
A concrete example is the Sustainability Check (Omgevingswijzer), which is 
used to assess projects on a diverse set of criteria that do not only consider 
transportation issues. The current Strategic Vision on Renewal & Renovation 
has incorporated the need for regional advice, which can be substantiated 
with this Sustainability Check. Provinces, the leading form government at the 
regional scale in the Netherlands, can fulfil a key role in the identification of 
potential synergies. This demands mutual acuity: provinces will also have to be 
aware of developments in the national waterways that cross their territories, 
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such as ageing waterworks. Finally, renewal and renovation projects can derive 
inspiration from examples from the national water system, such as the Dutch 
Deltaprogramme (Deltaprogramma), the National Flood Protection Programme 
(Hoogwaterbeschermingsprogramma) and Room for the River (Ruimte voor de 
Rivier). In these instances, national and regional governments have successfully 
established co-financing arrangements on the regional and local scale.

In conclusion, the renewing of infrastructures will increasingly be on the agenda 
in Western countries, due to ageing public works. The challenge of navigating 
ageing bridges, locks and weirs is recognised not only in the Netherlands, but 
can also be seen in other western countries, such as Germany and the United 
States. As such, this study of the Dutch national inland waterway network is a 
first international exploration of navigating infrastructure renewal. The study 
represents the greater societal importance of developing planning strategies for 
renewing infrastructure networks. Western society heavily relies on their mature 
infrastructure networks, so anticipating and addressing ageing infrastructure 
assets becomes essential. Other countries can learn from the study’s findings, 
which point towards a more integrative and regionally oriented approach of 
rebuilding and renewing waterworks. Future research can delve further into the 
phase of renewal for fully capturing its dynamics, for instance by looking into 
other infrastructure networks, sectors, and stakeholders.
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Appendix A: List of interviewees

- Chapters 3 and 4 are based on interviewees 23 to 45;
- Chapter 5 is based on interviewees 1 to 45;
- Chapter 6 is based on interviewees 1 to 22.

# Job description Organisation Location Date

1 Technical manager Rijkswaterstaat Lelystad 07-01-2014

2 Project leader BAM Civiel Gouda 09-01-2014

3 Contract manager Rijkswaterstaat Rotterdam 09-01-2014

4 Programme director Rijkswaterstaat Utrecht 21-01-2014

5 Consultant Techxess Group Amersfoort 21-01-2014

6 Director Heijmans Civiel Rosmalen 04-02-2014

7 Chairman Topsector Water The Hague 25-02-2014

8 Secretary Topsector Water The Hague 25-02-2014

9 Manager knowledge development Kennis in het groot Utrecht 13-03-2014

10 Senior official engineering Rijkswaterstaat Utrecht 08-04-2014

11 Senior official engineering Rijkswaterstaat Utrecht 08-04-2014

12 Programme advisor Rijkswaterstaat Utrecht 27-05-2015

13 Project leader Rijkswaterstaat Utrecht 27-05-2015

14 Programme advisor Rijkswaterstaat Utrecht 02-06-2015

15 Project manager Rijkswaterstaat Utrecht 02-06-2015

16 Programme advisor IT Rijkswaterstaat Utrecht 03-06-2015

17 Policy advisor Bouwend Nederland Zoetermeer 16-06-2015

18 Director Rijkswaterstaat Rotterdam 24-06-2015

19 Project leader Rijkswaterstaat Lelystad 24-06-2015

20 Tender manager VolkerWessels Utrecht 14-07-2015

21 Tender manager BESIX Utrecht 15-07-2015

22 Tender manager VanOord Utrecht 29-07-2015

23 Policy advisor Rijkswaterstaat Utrecht 05-10-2016

24 Consultant / lecturer Antea Group / Saxion Deventer 13-10-2016

  University of Applied Sciences

25 Director Vereniging van The Hague 13-10-2016

  Waterbouwers

26 Lecturer / consultant Delft University of Technology /  Delft 17-10-2016

  Mercurius Shipping Group

27 Policy advisor TNO Delft 03-11-2016
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# Job description Organisation Location Date

28 Deputy head inland waterways Ministry of Infrastructure  The Hague 08-11-2016

  & Water Management

29 Policy advisor Rijkswaterstaat Utrecht 08-11-2016

30 Secretary Nederlandse Vereniging van Per telephone 15-11-2016

  Binnenhavens; Centraal Bureau

  voor de Rijn- & Binnenvaart

31 Policy advisor BLN-Koninklijke Schuttevaer Per telephone 16-11-2016

32 Policy advisor Rijkswaterstaat Utrecht 21-11-2016

33 Policy advisor Rijkswaterstaat Arnhem 12-12-2016

34 Policy advisor Province of Gelderland Arnhem 12-12-2016

35 Policy advisor Province of Overijssel Zwolle 05-01-2017

36 Network manager Province of Overijssel Zwolle 05-01-2017

37 Project leader Rijkswaterstaat Den Bosch 11-01-2017

38 Policy advisor Province of Noord-Brabant Den Bosch 11-01-2017

39 Policy advisor Rijkswaterstaat Rotterdam 17-01-2017

40 Network manager Rijkswaterstaat Rotterdam 17-01-2017

41 Head of Operations Port of Amsterdam Amsterdam 18-01-2017

42 Programme leader asset Province of Noord-Holland Haarlem 09-05-2017

 management

43 Deputy head water policy Ministry of Infrastructure  The Hague 24-05-2017

 and safety & Water Management

44 Special advisor asset management Rijkswaterstaat Zwolle 29-05-2017

45 Special advisor adaptive water Rijkswaterstaat Utrecht 28-06-2017

 management
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Appendix B: List of policy documents

Chapter 2

## Document name (in Dutch) Year Referred to 

   in chapter 2 as

1. Kanalenwet 1878 Canal Law, 1878

2. Verslag der staatscommissie ingesteld bij Koninklijk besluit van 1911 State committee, 1911 

 4 Mei 1905, no. 51, tot het nagaan van den toestand waarin 

 het binnenschipperijbedrijf verkeert 

3. Commissie “Normalisatie van de Nederlandse vaarwegen in het  1932 State committee, 1932

 algemeen en van die in de Hollandse laagvlakte in het bijzonder”

4. Vaarwegennota 1975 V&W*, 1975

5. Structuurschema Vaarwegen 1977 V&W, 1977

6. Tweede Struktuurschema Verkeer en Vervoer (SVV-II) 1988 V&W, 1988

7. Van A naar Beter: Nationaal Verkeers- en Vervoerplan 2001 V&W, 2001

 2001-2020 (NVVP)

8. Nota Mobiliteit 2004 V&W, 2004

9. Structuurvisie Infrastructuur en Ruimte 2012 I&M**, 2012

* V&W = Ministry of Traffic, Public Works & Water Management [Ministerie van Verkeer & Waterstaat] 

**I&M = Ministry of Infrastructure & the Environment [Ministerie van Infrastructuur & Milieu], the 

Ministry of V&W’s successor

Chapter 5

# Source Year Title (in Dutch) Initiative

1 I&M 2012 Deltaprogramma 2013.   VONK

   Bijlage H: Vervangingsopgave Natte Kunstwerken

2 I&M 2014 Deltaprogramma 2015.  VONK

   Bijlage F. Achtergronddocument

3 RWS 2014 VONK – VervangingsOpgave VONK

   Natte Kunstwerken. Brochure

4 RWS 2014 De VONK systematiek VONK

5 RWS 2015 Vragen en antwoorden (Q&A’s) VONK VONK

6 RWS 2015 De nieuwe aanpak:  VONK

   de Gevoeligheidstest Natte Kunstwerken
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# Source Year Title (in Dutch) Initiative

7 RWS 2015 Samen naar de slimste sluis ter wereld.  MWW

   MultiWaterWerk: standaardisatie bij nieuwe sluizen

8 Deltares / Van Hattum   2012 MultiWaterWerk: Verkenning Vervangingsopgave  MWW

 & Blankevoort / ipv Delft  van de Natte Kunstwerken

9 RWS 2013 Plan van aanpak MultiWaterWerk (concept) MWW

10 Taskforce 2014 Reactie op MWW MWW

 Delta-technologie

11 De Bouwcampus 2017 Verslag slotbijeenkomst MWW

12 RWS 2014 Actualisering programmastrategie PS

13 RWS 2014 Samenwerken & Sluizen. Het Programma Sluizen PS

14 RWS 2017 Prognoserapport V&R Pr. V&R

15 I&M 2016 Strategische Visie V&R Pr. V&R

16 I&M 2013 MIRT - Programma V&R Pr. V&R

17 I&M 2017 MIRT - Programma V&R Pr. V&R

18 I&M 2013 Procesmatige spelregels programma Vervanging Pr. V&R

   en Renovatie

19 I&M 2016 Spelregels MIRT Pr. V&R

20 Rebel Group 2015 Vernieuwde MIRT-filosofie bij Beheer en Onderhoud Pr. V&R

21 KiM 2016 Maatschappelijke prioritering V&R projecten Pr. V&R

22 De Bouwcampus 2015 Voorbereidingsbijeenkomst Grip op de Maas Grip 

    op de Maas

23 De Bouwcampus 2016 Oogstboekje Grip op de Maas Grip 

    op de Maas

24 De Bouwcampus 2016 Bijeenkomst (follow-up) Grip 

    op de Maas

25 I&M 2012 Structuurvisie Infrastructuur & Ruimte Algemeen

26 I&M 2015 Rijksbegroting 2016. Infrastructuurfonds Algemeen

27 I&M 2015 Koers IenM Algemeen

28 I&M 2016 Rijksbegroting 2017. Infrastructuurfonds Algemeen

29 I&M 2017 Nationale Markt- en Capaciteitsanalyse 2017 Algemeen

   (NMCA). Hoofdrapport

30 RWS 2009 Beheer- & Ontwikkelplan voor de Rijkswateren Algemeen

31 RWS 2014 Beheer- & Ontwikkelplan voor de Rijkswateren Algemeen
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Chapter 6

# Publisher Title (translated into English)

1. Rijkswaterstaat Rijkswaterstaat: hold on knowledge? On a repositioning of the 

  knowledge function of Rijkswaterstaat as an agency of the Ministry 

  of Traffic & Public Works

2. Rijkswaterstaat Business plan 2015: One Rijkswaterstaat, each day better!

3. Rijkswaterstaat Programme strategy Navigation Locks [internal document]

4. Rijkswaterstaat Maintenance and development plan for the national waters 

  2016-2021 [draft]

5. Ministry of Infrastructure  Strategic vision Infrastructure & the Environment. 

 & the Environment The Netherlands competitive, accessible, liveable and safe

6. Building Business Interview “Bert Keijts, Rijkswaterstaat: Quality, user-friendliness and

  sustainability are the most important selection criteria in tenders”

7. Cobouw Opinion “For Rijkswaterstaat co-creation is the future” 

  [October 9, 2013]

8. Cobouw News item “Constructors drop out massively in the Programme 

  on Navigation Locks” [March 13, 2015]

9. Cobouw News item “From ‘RWS market unless’ to ‘RWS &’” [May 15, 2015]

10. NRC Handelsblad News item “Largest navigation lock in IJmuiden for a rather ‘tiny’ 

  budget” [February 26, 2016]
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Appendix C: Observations

The participatory observations, conducted at the Programme on Navigation 
Locks of Rijkswaterstaat, return in Chapter 6.

# Meeting Location Date

1. Programme team meeting Rijkswaterstaat, Utrecht 20-05-2015

2. “After lunch” session (program + project) Rijkswaterstaat, Utrecht 20-05-2015

3. Programme team meeting Rijkswaterstaat, Utrecht 03-06-2015

4. Platform Navigation Locks Beatrix sluices, Nieuwegein 03-06-2015

 (Community of Practice with private companies)

5. Market consultation project Eefde Rijkswaterstaat, Utrecht 05-06-2015

6. Programme team meeting Rijkswaterstaat, Utrecht 01-07-2015

7. Programme team meeting Rijkswaterstaat, Utrecht 29-07-2015

8. Programme team meeting Rijkswaterstaat, Utrecht 26-08-2015

9. Programme team meeting Rijkswaterstaat, Utrecht 13-01-2016

10. Programme team meeting Rijkswaterstaat, Utrecht 27-01-2016

11. Programme team day (‘day of reflection’) De Lantaern, Nieuwegein 17-02-2016

12. Programme team meeting Rijkswaterstaat, Utrecht 24-02-2016



230 Appendices

Appendix D: Focus groups

Focus group 1 (Chapter 6)

During the programme team day of the Programme on Navigation Locks 
(Nieuwegein, June 7, 2016), three discussions of each 20-30 minutes were 
organised with officials working for one of the six projects from the Programme. 
Two themes were discussed:

- Collaboration within the public authority Rijkswaterstaat; and 
- Collaboration with other stakeholders.

The list of participants is as follows:

# Job description Organisation

1 Project member Rijkswaterstaat

2 Project member Rijkswaterstaat

3 Project member Rijkswaterstaat

4 Project leader* Rijkswaterstaat

5 Project member* Rijkswaterstaat

6 Project member Rijkswaterstaat

7 Project member Rijkswaterstaat

8 Project member Rijkswaterstaat

9 Project member Rijkswaterstaat

10 Project member* Rijkswaterstaat

11 Project member Rijkswaterstaat

12 Programme director* Rijkswaterstaat

13 Project member Rijkswaterstaat

14 Project member Rijkswaterstaat

15 Project member Rijkswaterstaat

16 Project member Rijkswaterstaat

* Also participated in the interview series (Appendix A).
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Focus group 2 (Conclusions)

The focus group was conducted in Utrecht on February 6, 2018. The focus 
group was presented as a workshop to the participants with the title: “Renewal 
challenge in the waterways: implications for policy & practice”. Three themes 
were discussed:

- The connection between operational management and policymaking
- New programmatic structures
- Shifting responsibilities for the national and regional government

The list of participants is as follows:

# Job description Organisation

1 Advisor asset management Antea Group

2 Policy advisor* Bouwend Nederland

3 Senior researcher KiM Netherlands Institute for Transport Policy Analysis

4 Deputy head water policy and safety* Ministry of Infrastructure & Water Management

5 Deputy head inland waterways* Ministry of Infrastructure & Water Management

6 Policy advisor* Rijkswaterstaat

7 Policy advisor* Rijkswaterstaat

8 Policy advisor Rijkswaterstaat

9 Policy advisor Rijkswaterstaat

10 Project leader* Rijkswaterstaat

11 Project leader* Rijkswaterstaat

12 Project leader Rijkswaterstaat

* Also participated in the interview series (Appendix A).
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Appendix E: Codes used for analysis

Each chapter is analysed with the support of computer programme Atlas.ti 
(version 7). For each chapter, the code tree is presented in this appendix. The 
code tree is structured as follows:

1. Family code
 a. Sub-code

Chapter 4

1. Renewal approaches
 a. 1-to-1 renewal
 b. Minor renewal
 c. Major renewal
2. Transaction dimensions
 a. Asset specificity
 b. Uncertainty
 c. Timing

3. Perceptions of key stakeholders
 a. Ministry of Infrastructure 
  & Water Management
 b. Rijkswaterstaat
 c. Regional governments

Chapter 2

1. Motivation
2. Aim of the policy
 a. Transportation
 b. Economic development
 c. Water management
 d. Ecology
 e. Spatial development
  i. Recreation
3. Importance

Chapter 3

1. Institutional structures
 a. Right of ownership
 b. Legal responsibilities (mandates)
 c. Financial structures
2. Institutional cultures
 a. Content (key values)
 b. Roles of actors
 c. Argumentation (coherent and 
  consistent reasoning)
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Chapter 6

1. Central concepts 
 (governing variables)
 a. Aim: realising six projects
 b. Dealing with limited capacity

2. Action strategies
 a. Multi-project (in a train)
 b. Cross-project learning
 c. Closer market involvement

Appendices

Chapter 5

1. Problem definition
 a. Engineering
  i. Safety
  ii. Capacity (use)
  iii. Maintenance
  iv. Reliability
  v. Risk reduction
 b. Functionality
  i. Transportation
  ii. Climate change
  iii. Societal trends
  iv. Sustainability
  v. Water system
  vi. Heritage
  vii. Regional development
 c. Finances
  i. Mutual gains
  ii. Cost-effectiveness
2. Practices
 a. Technical solutions
  i. Standardisation
  ii. Risk reduction
  iii. Technical forecasting

b. Regional solutions
  i. Regional advice
  ii. Area-oriented approach
  iii. Integrative approach
 c. Financial
  i. Market involvement
  ii. Cost-effectiveness
  iii. Synergies (meekoppelkansen)
 d. Co-creation / knowledge sharing
3. Discourse coalition
 a. Ministry of Infrastructure 
  & Water Management
 b. Rijkswaterstaat
 c. Province
 d. Municipality
 e. Waterboards
 f. Private companies (construction 
  companies, consultancies)
 g. Knowledge institutes
 h. Local inhabitants
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Summary 

Over the course of the 20th century, modern infrastructure networks such as 
highways, railways and waterways have been established in the Western world. 
Currently, many network components (bridges, navigation locks, weirs) are 
ageing and soon need to be rebuilt and renewed. Being one of the oldest means 
of transportation, waterways face this issue in particular. The ageing of advanced 
waterway networks confronts waterway planners and managers to think about 
the redevelopment of these systems instead of development. Redevelopment 
seems to require anticipating and responding to not only ageing components, 
but also shifting conditions such as changing societal demands, limited public 
funding, and climate change impacts. As such, redevelopment can be presented 
as a change imperative as well as a window of opportunity to upgrade waterway 
networks and their surroundings altogether.

This imperative affects a wide range of stakeholders, including infrastructure 
operators, policymakers and planners from different levels of public 
government, interest groups and local land users. Together, these stakeholders 
mutually anticipate and address renewal in order to (re-)align themselves to 
a new context of waterway redevelopment. For a well-functioning waterway 
system, a degree of alignment is required between the technical and 
institutional coordination of a system. Its co-evolution leads to a waterway 
system that is inert to change, which holds truth for both the physical 
infrastructure and the institutional context. Whereas renewal is typically 
looked at solely from the physical-technical side (i.e. improving the condition 
of the infrastructure assets), redevelopment is considered in this study first 
and foremost a socio-institutional challenge. Institutions are general rules 
of conduct that condition actors in their social exchanges whether and how 
waterway renewal is anticipated. Anticipating a change imperative requires 
an institutional learning process in which both existing values and practices 
are continued (institutional reproduction) and new values and practices are 
established (institutional change). At these critical moments in time, the 
agency of actors plays a crucial role in challenging existing institutions and 
establishing new ones that may in time become institutionalised. This can be 
examined on both the inter-organisational level (between stakeholders) and 
the intra-organisational level (within one organisation, such as the waterway 
operator). However, to date, whether and how actors in the socio-institutional 
system are anticipating and addressing waterway renewal remains ill-defined.
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Research design

The central objective of this study is to understand the institutional learning 
process on the inter- and intra-organisational level that actors involved in waterway 
planning and management go through in order to take up the institutional challenge 
of waterway renewal. The research objective is translated into the following 
research question:

How do actors involved in waterway planning and management effectuate 
institutional change in order to anticipate and address waterway renewal? And 
how can the process of anticipation be strengthened? 

This question is divided into a set of three sub-questions that structure the 
overall study:

1. A new context of waterway renewal
What are the implications for waterway planning and management dealing 
with infrastructure networks that have reached their technical end-of-
lifecycle?

2. Anticipating waterway renewal: the inter- and intra-organisational system
a. How do actors involved in waterway planning and management on the 
 inter-organisational level anticipate and address waterway renewal in 
 their transactions and interactions?
b. How does the waterway operator – responsible for the day-to-day 
 operation of the waterway network on the intra-organisational level – 
 anticipate and address waterway renewal?

3. Evaluating alignment
How do current institutions enable the alignment of the socio-institutional 
system to a new context of waterway renewal? And how can the process of 
anticipation be strengthened?

The study adhered to a qualitative research strategy, which aims to describe 
and understand social life in terms of social actors’ meanings and motives. An 
institutional perspective is adopted to make sense of social activity by analytically 
distinguishing two theoretical strands: new institutional economics (NIE) and 
socio-constructionist institutionalism (SCN). Although both strands are in 
many studies treated separately, this study combines them in order to offer a 
complementary view on analysing institutions. Both lenses are part of the “new 
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institutionalism” and their origins are very similar. The two lenses consider 
institutions as the primary axis of social life, operating as both a constraining 
and an enabling factor. They also underscore that institutions are created and 
can be re-created, which explains why they will differ across temporal and 
spatial scales. Institutions become enacted and re-enacted in practice, therefore 
this study looks at the exchanges between agents in order to understand the 
institutions at play. Moreover, at moments of “critical junctures” (such as a 
change imperative as waterway renewal), the agency of actors plays a crucial 
role in challenging existing institutions and establishing new ones that may in 
time become institutionalised. 

The two institutional lenses offer two different logics to understand why either 
institutional reproduction or institutional change occurs (Chapter 3). The 
NIE-lens is operationalised with a transaction-cost perspective that adheres to a 
logic of instrumentality. From this perspective, actors will continue, or change, 
institutional arrangements if that is instrumental (i.e. efficient) to them. 
Typically, transactions that involve high site-specificity result in hierarchical 
relationships, in which one party internalises all its activities in order to prevent 
opportunistic behaviour from other parties (Chapter 4). The SCN-lens adopted 
a discourse analysis, which sticks to a logic of appropriateness. From this angle, 
institutions are shared norms and values, which are the outcomes of dialogue 
in which meaning is mutually constructed. Powerful actors can dominate these 
dialogues, imposing their views on others and defining what is considered 
legitimate (Chapter 5).

The qualitative research strategy was operationalised into a qualitative 
methodology. Acquiring and understanding context-dependent knowledge 
is important for qualitative research, for which a case study approach is 
particularly suited. Central in our research is a case study of the institutions 
in the national inland waterway network in the Netherlands (in Dutch: 
hoofdvaarwegennet) regarding waterway renewal. This network has a long-
standing history and is considered an international frontrunner, therefore 
providing an excellent research object. Moreover, the Dutch national 
government is planning to invest significantly in waterway renewal until 
2030. The study examined four programmes and projects that are related to 
waterway renewal initiated by the Dutch Ministry of Infrastructure and Water 
Management and its operating agency Rijkswaterstaat: (1) Renewal Challenge 
Hydraulic Works (Vervangingsopgave Natte Kunstwerken); (2) MultiWaterWorks 
(MultiWaterWerk); (3) Pilot study on the Meuse River (Grip op de Maas); 
and (4) Programme on Navigation Locks (Sluizenprogramma). The gathered 
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data consisted of 45 in-depth interviews, 50 policy documents, participatory 
observations (in 2015 and 2016), and two additional focus group discussions 
to verify findings. The data were coded, categorised, and analysed with the 
support of the computer programme Atlas.ti. The findings below are structured 
along the three sets of sub-questions, with references to the specific chapters. 

Co-evolving waterway networks: towards a new alignment?

1. What are the implications for waterway planning and management dealing 
 with infrastructure networks that have reached their technical end-of-lifecycle?

Chapter 2 analysed the historical co-evolution between physical infrastructures 
and institutions and policies of infrastructure networks through a Socio-
Technical Systems- or Large Technical Systems-perspective. In general, socio-
Technical Systems follow four subsequent stages (establishment, expansion, 
maturity, and renewal), in which a different alignment between the physical 
infrastructural side and the socio-institutional side is expected in each stage. 
Chapter 2 traced back the alignment of the Dutch national inland waterway 
system, in terms of geography, time horizon, and functionality. The analysis 
demonstrated that the alignment in the inland waterway system has changed 
considerably over time. Whereas the waterway network started as a batch 
of regional circuits, each with their own waterway dimensions, the period 
of rapid expansion resulted in a standardisation and modernisation of an 
encompassing national network. In the phase of maturity, the sectoral angle 
of the waterway network (enabling transportation to bring prosperity) was 
complemented with other aims, related to ecology, recreation and heritage. 
Instead of a national perspective, the focus was put on local assets, resolving 
specific bottlenecks.

In the move from a phase of maturity towards renewal, Chapter 2 observed a 
divergence in policy responses. Some take a more ‘business as usual’ approach 
as developed in the previous phase; others incorporate longer time horizons, 
consider uncertainties and reassess the functionality of the network. Potential 
mismatches existed especially in geographical terms (a need for a more regional 
perspective instead of focussing on local bottlenecks) and functionality (a need 
for a more integrative and inclusive perspective instead of a sectoral, mono-
functional aim) This discrepancy may cause a misaligned, i.e. suboptimal, 
waterway system. This implies that the socio-institutional system is better 
tailored towards coordinating the physical infrastructure system that is in a 
phase of maturity instead of in a phase of renewal.
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Anticipating renewal: a process of institutional sedimentation 

2a. How do actors involved in waterway planning and management on the inter-
 organisational level anticipate and address waterway renewal in their 
 transactions and interactions?

A change imperative, such as waterway renewal, requires the inter-
organisational system to navigate between institutional reproduction 
(exploiting current practices) and change (exploring new practices) in order to 
address the mismatches identified above. Typically, the institutional context 
in waterway planning is averse to change because of path dependencies. 
Chapter 3 developed a framework to analyse this institutional learning process 
by looking from the two institutional lenses (NIE and SCN). Applied to the 
case study of institutions in the Dutch national waterways, both lenses mainly 
revealed instances of institutional reproduction, which turns waterway renewal 
into a technical and financial exercise. However, institutional change became 
increasingly evident through a new functional-relational path, suggesting 
that planning for waterway renewal also entails reconsidering novel waterway 
configurations and incorporating neighbouring spatial developments. 
Consequently, Chapter 3 observed a process of institutional sedimentation in 
which new institutions are added to established institutions.

The two lenses are further substantiated in Chapters 4 and 5. Chapter 4 
adopted a transaction-cost perspective, which helped to assess effective inter-
organisational structures for renewing waterway networks in an integrated 
fashion. The findings demonstrate that waterway renewal incorporates 
additional functionalities in terms of capacity (expansion or reduction), 
but not so much in terms of quality (combining transportation aims 
with spatial objectives such as ecology or regional development). Inter-
organisational structures, which address geographical interrelatedness and 
hence broader stakeholder involvement, were associated with uncertain and 
time-consuming transactions, because of extensive negotiations regarding 
the alignment of conflicting interests and the crossing of geographical and 
administrative boundaries. Also, this required a change in interdependency 
from hierarchical towards contractual relationships, putting dominant actors 
(the national government) in an unfamiliar position in which they loosen 
their grip on infrastructure investments. Perceptions on transactions centre 
on sectoral aims and individual assets, whereas the actual transaction may 
be different if a perspective is taken that includes the greater waterway 
system, the wider spatial surroundings and a longer-term horizon. Chapter 
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4 concluded that short-term, transportation objectives overrule longer-term, 
integrative objectives, which withholds strategic considerations required for 
aligning waterway interests

In Chapter 5, the SCN-lens was operationalised into a discourse analysis in 
order to understand the different interpretations on waterway renewal in 
the Netherlands and how these influence waterway planning. The analysis 
demonstrated that a technical discourse, in which renewal is framed as 
sustaining the waterway network, currently prevails in the Netherlands. 
However, this discourse is increasingly complemented by a financial 
and functional discourse. These new discourses emphasise co-financing 
arrangements between public governments and the incorporation of new 
functionalities and trends into the outmoded waterways. As recent practices 
are altered by the new discourses, the established technical discourse decreases 
in importance, as does the central role for infrastructure operators. Instead, 
renewal becomes a strategic, political matter for policymakers, in which 
new waterway configurations are discussed. For producing legitimate future 
renewal practices, Chapter 5 recommended that the connection between 
strategic policymakers and apolitical operators can be improved.

Overall, the analysis on the inter-organisational level from both theoretical lenses 
showed a process of institutional sedimentation: institutions do not succeed each 
other, but are rather complemented by new ones. Although new institutional 
paths can be seen in the case study of Dutch waterway planning, the dominant 
institutional path remains firmly established. The overlap in the findings from 
the two institutional lenses suggests that the logic of instrumentality (NIE) 
and the logic of appropriateness (SCN) often go hand-in-hand. For dominant 
actors, it might be instrumental to stick to a logic of appropriateness (retaining 
hegemony which diminishes opportunistic behaviour by other parties); or vice 
versa, it might be appropriate to stick to a logic of instrumentality (e.g., the 
idea of using tax payers’ money wisely).

The operator’s role: renewal as another managerial challenge?

2b. How does the waterway operator – responsible for the day-to-day operation of 
 the waterway network on the intra-organisational level – anticipate and address 
 waterway renewal?

Looking at the intra-organisational level, Chapter 6 applied a framing 
perspective (related to the SCN-lens) that allowed analysing the (changes in) 
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institutional and organisational values and practices of the Dutch waterway 
operator Rijkswaterstaat, specifically in its Programme on Navigation Locks. A 
strong compliance to principles as advocated by the New Public Management 
(NPM) literature was witnessed, stressing efficiency and effectiveness. 
Although this seems feasible especially for the short-term, longer-term 
developments might be overlooked. Moreover, NPM aims at ‘controlling 
uncertainties’, whereas recent, more adaptive approaches propose to ‘embrace 
uncertainties’ and rather seize the opportunities that also accompany the 
uncertainties. Translated to the uncertain development of waterway renewal, 
Rijkswaterstaat seems to be primarily occupied with controlling this challenge 
by improving new organisational structures in order to be more accountable 
and predictable, and by downplaying or ignoring the more fundamental 
uncertainties. Accordingly, we observed a refinement of existing practice that 
protects the agency’s mission. Higher levels of learning were discarded as 
potentially disruptive to waterway management, leaving more fundamental 
change untouched. Chapter 6 therefore questioned to what extent water 
authorities are capable of fully addressing waterway renewal.

A new phase of infrastructure planning: alignment is partially achieved

3. How do current institutions enable the alignment to a new context of waterway 
 renewal? And how can the process of anticipation be strengthened?

Based on the institutional learning process assessed in Chapters 3-6, Chapter 7 
discussed whether alignment is achieved or not in the Dutch national inland 
waterway network. This assessment involves the three scales as distinguished 
in Chapter 2: geography, time horizon, and functionality. First, regarding 
geography, the new institutional arrangements and discourses hint upon a call 
for a regional, more network perspective on waterway renewal, yet the current 
focus is oriented towards particular waterway assets. Second, the time horizon 
has become more long-term with timely technical outlooks of the condition of 
waterway assets. The opportunities that this brings, for example the potential to 
connect other developments with replacing ageing assets, are currently often not 
seized, so waterway renewal is predominantly occupied with replacing assets one-
by-one. Third, the functional scale remains rather sectoral and mono-functional. 
Although a more integrative perspective is advocated, individual interests 
prevail over societal benefits. In other words, public governments stick to their 
organisational boundaries and mandates. Altogether, this study concluded that 
alignment is partially achieved. New transactions and interactions proposed by 
new institutional arrangements and discourses show more affinity with a phase 
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of waterway renewal, but until now they find difficulty in (fully) permeating 
into established institutional arrangements and discourses.

Conclusions: waterway renewal in perspective

The study confirmed how actors involved in waterway planning and management 
find difficulty in realising institutional change, because existing institutions form 
a firmly established path. Currently, for a phase of renewal, this path is challenged 
and complemented with novel institutional arrangements (such as the “major 
renewal”-approach in Chapter 4) and discourses (the “functional discourse” in 
Chapter 5). Accordingly, this study witnessed institutional sedimentation, i.e. new 
institutions that complement existing institutions, rather than succeeding them. 
Established institutions thus remained dominant, so institutional reproduction 
currently tops institutional change (Chapter 3). Chapter 7 concludes that, 
despite promising new pathways (for example explored in pilot studies), the 
socio-institutional system is partially aligned to a phase of waterway renewal. 

In order to become more aligned, institutional bridges and barriers were 
identified that can assist waterway policymakers, planners and operators. The 
institutional bridges that enhance institutional change can be seen in actors’ 
ambition to do more than “just” renewal and in their fear to miss out on 
opportunities. Renewal, then, becomes not a task in itself, but part of spatial 
transformations. Moreover, renewal inherently demands collaboration, 
because land users adjacent to the waterway asset and those further away will 
be affected. Finished innovative pilot studies have demonstrated the potential 
of taking a more integrative and inclusive perspective. The institutional 
barriers that hinder institutional change relate to institutional fragmentation 
and the dominance of the infrastructure operator. Different domains and 
parties all deal with the waterways, but they have limited exchanges leading to 
fragmentation. Furthermore, the infrastructure operator currently obstructs 
more inclusive approaches, because it favours a more mono-functional 
perspective on renewing waterway assets. Finally, the measures already taken 
by the operator seem to suffice and are limitedly challenged by others, which 
also diminishes the need for more radical institutional change.

In conclusion, the challenge lies in positioning the issue of waterway renewal 
not just in the operational domain but also in the policymaking and planning 
domain. This enables that waterway renewal becomes connected to larger 
spatial developments; the renewal of waterway assets, then, contributes to rather 
than obstructs these developments.
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Gedurende de 20ste eeuw zijn moderne infrastructuurnetwerken, zoals 
snelwegen, spoorwegen en vaarwegen, ontwikkeld in de westerse wereld. 
Veel netwerkcomponenten (bruggen, sluizen, stuwen) zijn op dit moment 
aan het verouderen en moeten op korte termijn gerenoveerd of vervangen 
worden. Als een van de oudste transportmiddelen speelt deze opgave vooral 
in de vaarwegen. Het verouderen van geavanceerde vaarwegnetwerken dwingt 
vaarwegplanners en –beheerders na te denken over de herontwikkeling van deze 
systemen in plaats van over de ontwikkeling. Herontwikkeling lijkt te vragen 
om te kunnen anticiperen en reageren op niet alleen verouderde componenten, 
maar ook veranderende condities zoals nieuwe maatschappelijke wensen, 
teruglopende publieke financiering en de effecten van klimaatverandering. 
Herontwikkeling kan daarom worden gepresenteerd enerzijds als een 
dringende noodzaak en anderzijds als een kans om vaarwegnetwerken en hun 
omgeving integraal te vernieuwen.

Deze noodzaak betreft een grote reeks partijen, zoals infrastructuurbeheerders, 
beleidsmakers en planologen van verschillende overheidsniveaus, belangen-
groepen, en lokale landgebruikers. Gezamenlijk zullen deze stakeholders 
vervangingsvraagstukken anticiperen en adresseren om te zorgen dat ze goed 
inspelen op een nieuwe context van vaarwegherontwikkeling. Voor een goed 
functionerend vaarwegsysteem is een zekere mate van afstemming noodzakelijk 
tussen de technische en institutionele coördinatie van een systeem. Zo’n systeem 
co-evolueert tot een geavanceerd vaarwegsysteem, maar deze co-evolutie leidt 
tegelijkertijd tot een systeem dat inert is tot verandering. Dit houdt stand voor 
zowel de fysieke infrastructuur als de institutionele context. Waar de meeste studies 
de vervanging van vaarwegobjecten bezien als een fysieke-technische uitdaging 
(het verbeteren van de staat van infrastructuurobjecten), beschouwt deze studie 
herontwikkeling als een sociaal-institutionele uitdaging. Instituties zijn algemene 
gedragsregels die actoren conditioneren in hun sociale uitwisselingen of en hoe 
vaarwegvernieuwing wordt geanticipeerd. Het anticiperen op een noodzaak 
als vervanging vereist een institutioneel leerproces, waarin zowel bestaande 
waarden en praktijken worden gecontinueerd (institutionele reproductie) en 
nieuwe waarden en praktijken worden ontwikkeld (institutionele verandering). 
Vaarwegvernieuwing is een cruciaal moment in de tijd om bestaande instituties 
uit te dagen en nieuwe instituties op te richten, die over tijd geïnstitutionaliseerd 
zullen raken. Op zulke momenten speelt de agency van actoren een cruciale rol, 
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omdat zij instituties kunnen herzien. Het institutioneel leerproces kan worden 
onderzocht op zowel het inter-organisatorische niveau (tussen partijen) en 
het intra-organisatorische niveau (binnen één partij). Tot dusverre is de vraag 
of en hoe partijen in het sociaal-institutionele systeem vaarwegvernieuwing 
anticiperen en adresseren maar beperkt beantwoord.

Onderzoeksopzet

Het doel van deze studie is het begrijpen van het institutioneel leerproces 
op het inter- en intra-organisatorische niveau dat partijen doormaken om de 
institutionele uitdaging van grootschalige vaarwegvernieuwing op zich te nemen. 
Het onderzoeksdoel is vertaald naar de volgende onderzoeksvraag:

Hoe bewerkstelligen partijen, betrokken bij vaarwegplanning en -beheer, 
institutionele verandering om vaarwegvernieuwing te anticiperen en te 
adresseren? En hoe kan het anticipatieproces worden versterkt?

Deze vraag is gesplitst in drie sub-vragen die de gehele studie structureren:

1. Een nieuwe context van vaarwegvernieuwing
Wat zijn de implicaties voor vaarwegplanning en -beheer die te maken 
hebben met infrastructuurnetwerken die het einde van hun technische 
levensduur naderen?

2. Anticiperen op vaarwegvernieuwing: het inter- en intra-organisatorische systeem
a. Hoe anticiperen en adresseren partijen, betrokken bij vaarwegplanning 
 en -beheer, vaarwegvernieuwing in hun transacties en interacties op het 
 inter-organisatorische niveau?
b. Hoe anticipeert en adresseert de vaarwegbeheerder – verantwoordelijk 
 voor het dagelijks beheer van het vaarwegnetwerk – vaarwegvernieuwing 
 op het intra-organisatorische niveau?

3. Evaluatie van afstemming
Hoe stellen huidige instituties de afstemming van het sociaal-institutionele 
system in staat tot een nieuwe context van vaarwegvernieuwing? En hoe kan 
dit anticipatieproces worden versterkt?

De studie volgt een kwalitatieve onderzoeksstrategie, die tot doel heeft het 
beschrijven en begrijpen van sociale patronen, specifiek de betekenissen en 
motieven van actoren. Een institutioneel perspectief is ontwikkeld om betekenis 
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te geven aan sociale activiteiten, op basis van twee analytisch-onderscheiden 
theoretische richtingen: de nieuwe institutionele economie (NIE) en sociaal-
constructivistisch institutionalisme (SCN). Hoewel beide richtingen in veel 
studies afzonderlijk worden behandeld, worden ze in deze studie gecombineerd 
om een complementaire blik te geven op het analyseren van instituties. Beide 
lenzen zijn onderdeel van het “nieuwe institutionalisme” en hun oorsprong is 
vergelijkbaar. De twee richtingen zien instituties als de primaire conditionerende 
factor van sociale activiteiten, die beperkend danwel stimulerend kunnen 
werken. Ze onderstrepen ook allebei dat instituties gecreëerd zijn en dat ze 
opnieuw kunnen worden gecreëerd, wat verklaart waarom ze zullen verschillen 
in tijd en ruimte. Instituties komen tot leven in de praktijk, waar ze door 
actoren worden opgevoerd en opnieuw opgevoerd. Deze studie kijkt daarom 
naar de uitwisselingen tussen partijen om te begrijpen wat de instituties in de 
praktijk zijn. Bovendien speelt de agency van partijen een belangrijke rol op 
cruciale kruispunten in de tijd (zoals de noodzaak van vaarwegvernieuwing) in 
het uitdagen van bestaande instituties en het ontwikkelen van nieuwe instituties 
die over de tijd geïnstitutionaliseerd kunnen raken.

De twee institutionele lenzen bieden twee verschillende logica om te begrijpen 
waarom ofwel institutionele reproductie of institutionele verandering optreedt 
(Hoofdstuk 3). De NIE-lens is geoperationaliseerd met een transactiekosten-
perspectief die een logica van instrumentaliteit veronderstelt. Instituties zijn 
vrijwillig aangegane organisatorische arrangementen die in het voordeel zijn 
van alle partijen. Vanuit dit perspectief zullen partijen deze arrangementen 
continueren, of veranderen, als dat instrumenteel (efficiënt) voor hen is. 
Transacties die een hoge plek-specificiteit kennen (site-specificity) zullen 
normaliter resulteren in hiërarchische relaties, waarin één partij al zijn 
activiteiten internaliseert om zo opportunistisch gedrag van andere partijen 
te voorkomen (Hoofdstuk 4). De SCN-lens volgde een discursieve analyse, 
die een logica van legitimiteit navolgt. Vanuit dit perspectief zijn instituties 
gedeelde normen en waarden, die het resultaat zijn van een dialoog, waarbij 
betekenis gezamenlijk is geconstrueerd. Sterke partijen kunnen deze dialoog 
domineren door hun beelden op te leggen aan anderen en daarmee te definiëren 
wat wordt gezien als legitiem (Hoofdstuk 5).

De kwalitatieve onderzoeksstrategie is vertaald naar een kwalitatieve 
methodologie. Het verkrijgen en begrijpen van context-afhankelijke kennis is 
belangrijk voor kwalitatief onderzoek, waar een casestudie bij uitstek geschikt 
voor is. Centraal in deze studie staat een casestudie van de instituties in het 
hoofdvaarwegennet in Nederland met betrekking tot vaarwegvernieuwing. Dit 
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netwerk heeft een lange geschiedenis en wordt internationaal gezien als een 
voorloper, waardoor het een excellent onderzoeksobject is. Bovendien is de 
Nederlandse overheid van plan significant te investeren in vaarwegvernieuwing 
tot 2030. De studie onderzocht vier programma’s en projecten dat gerelateerd zijn 
aan vaarwegvernieuwing. Ze zijn gestart door het Ministerie van Infrastructuur 
& Waterstaat en haar agentschap Rijkswaterstaat: (1) Vervangingsopgave 
Natte Kunstwerken; (2) MultiWaterWerk; (3) Grip op de Maas; en (4) het 
Sluizenprogramma. De verzamelde data bestaan uit 45 diepte-interviews, 
50 beleidsdocumenten, observaties (in 2015 en 2016) en vier additionele 
focusgroepen om de bevindingen te verifiëren. De data zijn gecodeerd, 
gecategoriseerd en geanalyseerd met de hulp van de computersoftware Atlas.ti. 
De bevindingen hierna zijn gestructureerd aan de hand van de drie sub-vragen, 
met referenties naar de betreffende hoofdstukken.

Co-evoluerende vaarwegnetwerken: naar een nieuwe afstemming?

1. Wat zijn de implicaties voor vaarwegplanning en -beheer die te maken hebben 
 met infrastructuurnetwerken die het einde van hun technische levensduur naderen?

Hoofdstuk 2 analyseerde de historische co-evolutie tussen enerzijds de fysieke 
infrastructuren en anderzijds de instituties en beleid van infrastructuurnetwerken 
door middel van een Socio-Technisch Systeemperspectief. Over het algemeen 
volgt een socio-technisch systeem vier opeenvolgende fasen (oprichting, expansie, 
volwassenheid en vernieuwing), waarbij in elke fase een andere afstemming is 
verwacht tussen de fysieke infrastructuur en de socio-institutionele context. 
Hoofdstuk 2 reconstrueert de afstemming in het Nederlands vaarwegensysteem 
in termen van geografie, tijdshorizon en functionaliteit. Waar het vaarwegennet 
startte als een aantal regionale circuits, elk met zijn eigen vaarwegdimensies, 
resulteerde de periode van expansie in een standaardisatie en modernisatie van 
een alomvattend nationaal netwerk. In de volwassenheidsfase werd de sectorale 
blik (het stimuleren van transport om voorspoed te brengen) gecomplementeerd 
met andere doelen, gerelateerd aan o.a. ecologie, recreatie en erfgoed. In plaats 
van een nationaal perspectief kwam de focus meer te liggen op lokale objecten 
om specifieke knelpunten op te lossen.

In de beweging van volwassenheid naar vernieuwing observeerde Hoofdstuk 
2 een divergentie in beleidsrichtingen. Sommige richtingen nemen een meer 
“business as usual”-aanpak zoals ontwikkeld in de eerdere fase; andere richtingen 
incorporeren langere tijdshorizonten, bezien onzekerheden en herwaarderen 
de functionaliteit van het netwerk. Potentiële mismatches tussen de fysieke 
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infrastructuur en de institutionele context bestaan voornamelijk in geografische 
termen (een noodzaak voor een regionaal perspectief in plaats van te focussen 
op lokale knelpunten) en functionaliteit (een noodzaak voor een meer integraal 
en inclusief perspectief in plaats van een sectoraal, monofunctioneel doel). Deze 
discrepanties zouden er voor kunnen zorgen dat een foutief afgestemd, dat wil 
zeggen suboptimaal, vaarwegsysteem ontstaat. Dit betekent dat het sociaal-
institutionele systeem beter is afgestemd op de coördinatie van de fysieke 
infrastructuur in een fase van volwassenheid dan in een fase van vernieuwing.

Anticiperen op vervanging: een proces van institutionele sedimentatie

2a. Hoe anticiperen en adresseren partijen, betrokken bij vaarwegplanning en 
 –beheer, vaarwegvernieuwing in hun transacties en interacties op het inter-
 organisatorische niveau?

Een noodzaak zoals vaarwegvernieuwing vereist het inter-organisatorische 
systeem te balanceren tussen institutionele reproductie (het exploiteren van 
huidige praktijken) en institutionele verandering (het verkennen van nieuwe 
praktijken) om op die manier de mismatches zoals hierboven geïdentificeerd te 
adresseren. De institutionele context in vaarwegplanning is over het algemeen 
terughoudend met verandering, vanwege padafhankelijkheden. Hoofdstuk 3 
ontwikkelde een conceptueel kader om het institutioneel leerproces te 
analyseren door middel van twee institutionele lenzen (NIE en SCN). Toegepast 
op de casestudie van instituties in de Nederlandse vaarwegen, toonden 
beide lenzen vooral voorbeelden van institutionele reproductie, waardoor 
vaarwegvernieuwing een technische en financiële opgave wordt. Institutionele 
verandering manifesteerde zich daarentegen door een nieuw functioneel-
relationeel pad, wat suggereert dat de planning voor vaarwegvernieuwing ook 
een herbezinning inhoudt van nieuwe vaarwegconfiguraties en het incorporeren 
van nabijgelegen ruimtelijke ontwikkeling. Hoofdstuk 3 observeerde al met al 
een proces van institutionele sedimentatie, waarbij nieuwe instituties worden 
toegevoegd aan bestaande instituties.

De twee lenzen zijn verder onderbouwd in Hoofdstukken 4 en 5. Hoofdstuk 4 
gebruikte een transactiekosten-perspectief, dat hielp om effectieve inter-
organisatorische structuren voor het integraal vernieuwen van vaarwegnetwerken 
te beoordelen. De bevindingen tonen dat vaarwegvernieuwing additionele 
functionaliteiten incorporeert in termen van capaciteit (expansie of verkleining), 
maar niet zozeer in termen van kwaliteit (het combineren van transportdoelen 
met ruimtelijke doelen, zoals ecologie en regionale ontwikkeling). Inter-
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organisatorische structuren die de geografische verwevenheid en dus bredere 
betrokkenheid van stakeholders adresseren, werden geassocieerd met onzekere 
en tijdsintensieve transacties, vanwege uitgebreide onderhandelingen om de 
conflicterende belangen af te stemmen en vanwege het kruisen van geografische 
en administratieve grenzen. Deze structuren vereisen ook een verandering in 
afhankelijkheden van hiërarchische naar contractuele relaties, die dominante 
partijen (de nationale overheid) positioneren in een onbekende rol waarbij 
ze de grip verliezen op infrastructuurinvesteringen. Veelbelovende transacties 
concentreren zich op sectorale doelen en individuele objecten, terwijl de 
daadwerkelijke transactie anders kan zijn als een perspectief wordt ingenomen 
dat het grotere vaarwegsysteem, de bredere ruimtelijke omgeving en een 
langere tijdshorizon beziet. Hoofdstuk 4 concludeerde dat korte-termijn, 
transportdoelen domineren over lange-termijn, integrale doelen, waardoor 
strategische overwegingen, die noodzakelijk zijn voor het afstemmen van 
vaarwegbelangen, belemmerd worden.

In Hoofdstuk 5 werd de SCN-lens geoperationaliseerd in een discourse analyse 
om de verschillende interpretaties op vaarwegvernieuwing in Nederland te 
begrijpen en hoe deze interpretaties vaarwegplanning beïnvloeden. De analyse 
toonde dat een technisch discourse, waarin vervanging wordt gezien als de 
instandhouding van het vaarwegnetwerk, op dit moment de voorkeur geniet. 
Dit discourse wordt echter steeds meer gecomplementeerd met een financieel 
en functioneel discourse. Deze nieuwe discoursen benadrukken cofinanciering 
tussen overheidslagen en het opnemen van nieuwe functionaliteiten en trends 
in de verouderde vaarwegen. Omdat recente praktijken zijn veranderd door deze 
nieuwe discourses, neemt het bestaande technische discourse af in belang. Daarmee 
wordt ook de rol van de infrastructuurbeheerder verkleind. Vervanging wordt 
daarentegen een strategische, politieke zaak voor beleidsmakers, waarin nieuwe 
vaarwegconfiguraties worden bediscussieerd. Voor het produceren van legitieme 
toekomstige vervangingspraktijken raadt Hoofdstuk 5 aan om de verbinding 
tussen strategische beleidsmakers en apolitieke beheerders te verbeteren.

De analyse op het inter-organisatorische niveau laat vanuit beide theoretische 
lenzen een proces van institutionele sedimentatie zien: instituties volgen elkaar 
niet op, maar eerder worden instituties gecomplementeerd door nieuwe. Hoewel 
nieuwe institutionele paden kunnen worden onderscheiden in de Nederlandse 
casestudie blijft het dominante institutionele pad stevig bestaan. De overlap in 
de bevindingen van de twee institutionele lenzen suggereert dat de logica van 
instrumentaliteit (NIE) vaak hand in hand gaat met de logica van legitimiteit 
(SCN). Voor dominante partijen kan het instrumenteel zijn om zich te zetten 
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naar een logica van legitimiteit (om zo de hegemonie te behouden, wat de kans 
op opportunistisch gedrag van andere partijen verkleint); of vice versa, het kan 
legitiem zijn om je te houden aan een logica van instrumentaliteit (bijvoorbeeld 
het idee van belastinggeld slim willen besteden).

De rol van de beheerder: is vervanging een nieuwe 
managementuitdaging?

2b. Hoe anticipeert en adresseert de vaarwegbeheerder – verantwoordelijk voor het 
 dagelijkse werking van het vaarwegnetwerk – vaarwegvernieuwing op het intra-
 organisatorische niveau?

Kijkend naar het intra-organisatorische niveau, paste Hoofdstuk 6 een framing-
perspectief toe (gerelateerd aan de SCN-lens), dat het mogelijk maakt om 
veranderingen te analyseren in institutionele en organisatorische waarden en 
praktijken binnen de Nederlandse vaarwegbeheerder Rijkswaterstaat, specifiek 
het Sluizenprogramma. Een sterke nadruk op principes die voortvloeien uit 
de New Public Management (NPM)-literatuur kwam hier naar voren, zoals 
efficiëntie en effectiviteit. Hoewel dit realistisch lijkt voor met name de korte 
termijn, zouden langere-termijn ontwikkelingen over het hoofd kunnen 
worden gezien. Bovendien heeft NPM als doel onzekerheden te controleren, 
terwijl recente, adaptieve aanpakken juist voorstellen om onzekerheden te 
‘omarmen’ en de kansen te grijpen die zulke onzekerheden geven. Vertaald 
naar de onzekere ontwikkeling van vaarwegvernieuwing lijkt Rijkswaterstaat 
voornamelijk bezig met het controleren van deze uitdaging door middel van 
het verbeteren van organisatorische structuren om meer verantwoordelijk 
en voorspelbaar te handelen, en met het afzwakken of negeren van de meer 
fundamentele onzekerheden. Als zodanig observeerden we een verfijning 
van de bestaande praktijk, die ervoor zorgt dat de missie van het agentschap 
beschermd blijft. Hogere niveaus van leren werden afgedaan als potentieel 
verstorend voor vaarwegbeheer, waardoor fundamentelere verandering 
onaangeraakt blijft. Hoofdstuk 6 stelde daarom de vraag in welke mate 
vaarwegbeheerders beschikken over de capaciteiten om vaarwegvernieuwing 
in al zijn facetten aan te pakken.

Een nieuwe fase voor infrastructuurplanning: is er afstemming bereikt?

3. Hoe stellen huidige instituties de afstemming van het sociaal-institutionele 
 system in staat tot een nieuwe context van vaarwegvernieuwing? En hoe kan dit 
 anticipatieproces worden versterkt?
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Gebaseerd op het institutioneel leerproces onderzocht in hoofdstukken 3 tot 
en met 6, bediscussieerde Hoofdstuk 7 in welke mate afstemming bereikt is 
in het Nederlandse hoofvaarwegennet. Deze beoordeling heeft betrekking op 
de drie schalen zoals onderscheiden in Hoofdstuk 2: geografie, tijdshorizon 
en functionaliteit. Ten eerste, gerelateerd aan geografie, hinten de nieuwe 
institutionele arrangementen en discoursen op een oproep voor een regionaal, 
meer netwerk-georiënteerd perspectief op vaarwegvernieuwing. De huidige 
focus ligt echter op specifieke vaarwegobjecten. Ten tweede, de tijdshorizon is 
meer lange-termijn gedreven met tijdige technische rapportages over de status 
van vaarwegobjecten. De kansen die dit brengt, zoals de mogelijkheid om andere 
ontwikkelingen aan vervanging te koppelen, worden nog niet gegrepen, waardoor 
vaarwegvernieuwing vooral bezig is met het vervangen van objecten één-op-één. 
Ten derde, de functionele schaal blijft vrij sectoraal en monofunctioneel. Hoewel 
een integraler perspectief wordt gepropageerd hebben individuele belangen de 
overhand over maatschappelijke belangen. Met andere woorden, overheden zitten 
vast aan hun organisatorische grenzen en mandaten. Algeheel concludeerde deze 
studie dat afstemming gedeeltelijk behaald is. Nieuwe transacties en interacties, 
zoals voorgesteld in nieuwe institutionele arrangementen en discoursen, laten 
zien dat er meer affiniteit is opgebouwd met een fase van vaarwegvernieuwing, 
maar deze hebben het tot op heden moeilijk om (volledig) te worden opgenomen 
in bestaande institutionele arrangementen en discoursen.

Conclusies: vaarwegvernieuwing in perspectief

De studie bevestigt hoe partijen betrokken bij vaarwegplanning en –beheer 
het moeilijk hebben in het realiseren van institutionele verandering, omdat 
bestaande instituties een stevig verankerd pad vormen. Op dit moment wordt 
voor een fase van vernieuwing dit pad uitgedaagd en gecomplementeerd met 
nieuwe institutionele arrangementen (zoals de “grootschalige vervanging”-
aanpak in Hoofstuk 4) en discoursen (het “functionele discourse” in 
Hoofdstuk 5). Deze studie is daarmee getuige van institutionele sedimentatie, 
dat wil zeggen dat nieuwe instituties bestaande instituties complementeren in 
plaats van dat ze elkaar opvolgen. Bestaande instituties blijven dus dominant, 
waardoor institutionele reproductie nu sterker is dan institutionele verandering 
(Hoofdstuk 3). Hoofdstuk 7 concludeert dat, hoewel veelbelovende nieuwe 
paden (zoals verkend in experimenten) in opkomst zijn, het socio-institutionele 
systeem gedeeltelijk afgestemd is op een fase van vaarwegvernieuwing.

Om meer afgestemd te geraken zijn institutionele bruggen en barrières 
geïdentificeerd die beleidsmakers, planologen en beheerders kunnen helpen 
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in het aanpakken van vaarwegvernieuwing. De institutionele bruggen die 
institutionele verandering kunnen stimuleren zijn te zien in de ambitie van 
partijen om meer te doen dan “slechts” één-op-één vervanging en in de angst 
om kansen te missen. Vervanging wordt dan een niet een taak op zichzelf, 
maar onderdeel van ruimtelijke transformaties. Bovendien vereist vervanging 
inherent samenwerking, omdat landgebruikers naast de vaarweg verandering 
(in)direct zullen voelen. Afgeronde, innovatieve pilots toonden de potentie 
van een meer integraal en inclusief perspectief. De institutionele barrières die 
institutionele verandering hinderen relateren aan institutionele fragmentatie 
en de dominantie van de infrastructuurbeheerder. Verschillende domeinen 
en partijen hebben allemaal te maken met vaarwegen, maar ze hebben maar 
weinig uitwisseling met elkaar, wat leidt tot fragmentatie. Daarnaast houdt de 
beheerder inclusievere aanpakken tegen, omdat het een voorkeur heeft voor 
een meer monofunctioneel perspectief op het vervangen van sluizen, stuwen en 
bruggen. Tenslotte lijken de maatregelen die de beheerder al heeft genomen te 
voldoen en worden die maar weinig ter discussie gesteld door andere partijen, 
wat de noodzaak tot radicalere institutionele verandering verkleint.

Concluderend kan worden gesteld dat de uitdaging ligt in het positioneren van 
vaarwegvernieuwing niet alleen in het operationele domein, maar ook in het 
beleids- en planningsdomein. Dit zal ervoor zorgen dat vaarwegvernieuwing 
beter verbonden wordt met bredere, ruimtelijke ontwikkelingen; het vernieuwen 
van vaarwegobjecten zal dan bijdragen aan, in plaats van tegenhouden van, deze 
ontwikkelingen.
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promotietraject waren er gelukkig veel mensen behulpzaam om de twijfel weg 
te nemen, of om me weer opnieuw aan het twijfelen te brengen.

Allereerst veel dank aan de financier van mijn onderzoek: Rijkswaterstaat. Het 
is een voorrecht om vier jaar lang onderzoek te mogen doen, een “kijkje in 
de keuken” te mogen nemen en op de praktijk te mogen reflecteren. De vele 
participanten – niet alleen afkomstig van Rijkswaterstaat, maar ook van het 
Ministerie van Infrastructuur & Waterstaat, provincies, belangenverenigingen, 
kennisinstellingen en adviesbureaus – hielpen me ontzettend in het begrijpen 
van die praktijk. Bedankt voor jullie inzichten en tijd, want zonder jullie was 
dit onderzoek niet mogelijk geweest. In het bijzonder dank aan Wies Vonck, 
die me de mogelijkheid bood het Sluizenprogramma van dichtbij te volgen. Ik 
heb er leren begrijpen hoe Rijkswaterstaat te werk gaat. 

Mijn begeleiders hadden natuurlijk een centrale rol in het voeden én wegnemen 
van de twijfel. Jos, heel veel dank voor je mentorschap de afgelopen jaren. Je geeft 
vertrouwen en vrijheid, bent ontzettend betrokken en je energie is aanstekelijk. 
Mijn stukken werden tevens altijd gedetailleerd gelezen en becommentarieerd. 
Je staat bij veel mensen bekend als de man met de praktijkkennis, maar je bent 
ook een wandelende (plannings)encyclopedie. Mijn werk wist je bijvoorbeeld 
in onze gesprekken altijd te relateren aan historische ontwikkelingen in de 
planningstheorie. Johan, jouw rol als tweede promotor was heel waardevol. Je 
speelde een rol op afstand – in het begin figuurlijk, maar snel ook letterlijk door 
je overstap naar de University of Westminster. Maar op afstand kon je wel perfect 
reageren op mijn werk. Je leerde me de fijne kneepjes van het publiceren en 
het positioneren van mijn onderzoek in de internationale academische wereld. 
Ondanks je drukke agenda in Londen had ik het gevoel altijd bij je te kunnen 
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