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Chapter 7

Conclusions & recommendations:
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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ageing assets, outdated functionalities, and new societal demands.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).

1. Physical infra
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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, 
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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.



180 Chapter 7     Conclusions & recommendations

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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“Learning System II”
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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 
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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 
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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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