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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 
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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 



20 Chapter 1     Planning for ageing waterways

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.



26 Chapter 1     Planning for ageing waterways

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
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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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