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ARTICLE INFO ABSTRACT

Keywords: Climate change, population growth and land-use change have increased the risk of urban floods. Urban floods
Water governance cause severe damages to cities and their inhabitants, and they are expected to increase over time. Consequently,
Leapfrogging

urban adaptation is required to shift from traditional infrastructure to Blue-Green Infrastructure (BGI). Until
recently, studies on BGI implementation have centred around large cities in developed countries. Meanwhile,
medium and small size cities have received less attention. According to the Urban Water Management Transition
Framework (UWMTF), cities can leapfrog towards more ‘water sensitive’ practices. Although leapfrogging is
context-dependent, our understanding of how governance factors support leapfrogging remains embryonic. This
paper contributes to the scholarly understanding of the governance factors that support and limit leapfrogging.
By applying the Governance Assessment Tool (GAT) and considering three catalytic factors that underpin
leapfrogging, this research assessed the process to implement the BGI project named Olympiadelaan in Herentals,
Belgium. Overall, the governance context support was assessed as moderate. The regional and provincial gov-
ernments play a key role in reaching this moderate level of support. This moderate support helps the city level to

Small size city
Urban water transition
Blue-green infrastructure

speed up its urban water management transition, but it is not enough to skip the states in the UWMTF.

1. Introduction

Urban floods have been increasing around the world due to factors
such as climate change, changes in the use of land, population growth
and aging infrastructure, among others (Bonasia & Lucatello, 2019).
Climate change-induced floods cause billions of Euros of damage every
year and their impact might increase (Ward et al., 2017). It is expected
that floods become more frequent and severe with damages in Europe
reaching the 23.5 billion Euros by 2050 (INTERREG 2 Seas Mers Zeeén,
2013). Therefore, climate change is making adaptation at the local,
national and international levels a crucial need (Adger et al., 2005). The
impact of climate change is expected to be experienced locally (Carter
et al., 2015) and cities worldwide are among the areas where climate
change impacts will be higher. The cost of climate change for cities could
reach 10.9% of their GDP by 2100 (Estrada et al., 2017, p. 404).

Recent studies of the Organization for Economic Co-operation and
Development (OECD) countries demonstrate that governance is key to
reach the Sustainable Development Goals of the United Nations and to
face climate challenges, including flood risks. Similarly, collaboration
across different policy sectors and among the different governmental

* Corresponding author.
E-mail address: cesar.casiano@kuleuven.be (C. Casiano Flores).

https://doi.org/10.1016/j.cities.2021.103331

levels is key to accelerate adaptation processes (OECD, 2019a, 2019b).
Against this background, our research focuses on the small city of
Herentals in Flanders, Belgium. We believe our results are of interest for
other OECD countries and more specifically for those countries where
territorial planning competencies are entrusted to subnational entities,
as they illustrate the relevance of subnational governments for coordi-
nating and supporting climate adaptation policies. Additionally, our
results are relevant for small or medium size cities interested in devel-
oping infrastructure to address water-related climate change risks. Me-
dium and small size cities are very relevant in the European context.
When stating that 70% of European population lives in cities, it is
commonly overlooked that 56% live in small or medium size cities
(Servillo et al., 2017).

Recent studies suggest that global temperature has increased 1.0° C
when considering pre-industrial levels (OECD, 2019a). In Belgium,
temperature could increase between 1.5 °C and 7 °C degrees by the end
of the century due to climate change. This might increase precipitation
up to 30% during winter by 2100 (OECD, 2013). Due to these projected
changes, researchers have agreed that new solutions need to take into
account uncertainty, flexibility and adaptability to enable urban water
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transition (Larsen et al., 2016). In the case of Belgian cities, pluvial
floods have a dominant impact over fluvial floods (Cauwenberghs et al.,
2018). Most of the floods have been caused by pluvial rather than tidal
events, because high degree of land sealing has caused low infiltration
capacity (Mees et al., 2016). The floods of 1998 and 2002-2003 in
Flanders demonstrated the relevance of a new flood approach at city
level. Therefore, different governmental levels started planning and
developing infrastructure that could allow more room for water in cities
or around them in order to be better prepared in the long-term (Mees
et al., 2018).

Climate change adaptation requires strategic investments to deliver
long-term sustainable solutions (Brown et al., 2008). Increasing adap-
tive capacities requires the ability of city governors, economic actors
and residents as well as their associated structures and systems to be
prepared to the potential harm of climate change and to take advantage
of emerging opportunities to reduce vulnerability (Carter et al., 2015). It
is considered that Blue-Green infrastructure (BGI) supports better
adaptation of cities to the climate change effects (Brears, 2018). This
adaptation means a shift from traditional infrastructure to a multi-
functional infrastructure (BGI) (Casiano Flores, Crompvoets, et al.,
2019). Hence, making cities more resilient to climate change requires a
holistic approach that includes cross-organizational resilience and
collaborative efforts (Marana et al., 2019).

BGI is seen as a strategic investment and a step forward from tradi-
tional infrastructure. Traditional infrastructure aims to send rainwater
from the flooded area to the closest water body (Brears, 2018). Although
this type of infrastructure has been effective, its negative effects include:
a) changes to the local hydrological cycle, b) increases in peak flows, c)
increases of risks downstream, d) changes to groundwater and surface
water levels and e) inadequate infrastructure capacity due to the in-
crease in extreme weather conditions. Consequently, BGI is currently
considered a better approach to respond to flood risks (Brears, 2018) and
is one of the actions recently proposed by the European Commission
under the EU strategy on adaptation to climate change (European
Commission, 2021). BGI is defined as a network of both strategic and
planned infrastructure designed to protect bio-diversity, to deliver
ecosystem services and to provide multiple social services. Examples of
BGI include green buildings, parks or multi-functional facilities such as
schools, museums, etc. (Brears, 2018). Multifunctional infrastructures
are attractive for society and can combine urban ecology with safe and
usable spaces (Hoyer et al., 2011). Cities such as Melbourne, Rotterdam
or Portland have become an inspiration in this respect (Brown et al.,
2016; Hoyer et al., 2011).

Until recently, studies of BGI have focused mainly on large cities,
while less attention has been directed to medium or small size cities
(Junghans et al., 2018; Ozerol et al., 2020). Furthermore, studies tend to
focus on leading cities and neglect middle and small size cities and towns
(Kern, 2019). In particular, small size urban areas with a population
between 5000 and 100,000 inhabitants are largely ignored by both ac-
ademic literature and policy makers at national and European level
(Servillo et al., 2017). Medium and small size cities face specific chal-
lenges: they have less autonomy than large cities when dealing with
climate change adaptation and many measures taken in the water
catchment are outside the boundaries of the city (Dolman et al., 2018).
Additionally, when dealing with climate challenges, medium and small
cities commonly lack expertise, human resources and a budget for large
investments (Ozerol et al., 2020). Literature on urban water transitions
of small and medium size cities in Northern Europe, including Flanders,
is scarce (Ozerol et al., 2020). To fill this gap, we have selected the small
city of Herentals in the province of Antwerp, which is part of the Flemish
region.
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Similar to medium and small size cities, research on leapfrog or
leapfrogging in urban water transitions has received little attention. For
example, a review of literature in the Scopus database with the support
of ASReview program (van de Schoot et al., 2021)" identified 122 doc-
uments that related “leapfrog” concept with “city” studies. 68 out of
these 122 documents focused on the topic of land, urban and growth
development. In this context, “leapfrog” refers to urban development/
growth that is discontinuous and dispersed (Shuvo, 2013). In contrast, in
the topic of water only two articles were identified (Brodnik et al., 2018;
Casiano Flores, Crompvoets, et al., 2019).

The concept of leapfrogging in relation to transitions developed in
the 1980s (Sauter & Watson, 2008) and initially focused on the industry
and technological sector (Binz et al., 2012; Goldemberg, 1998, 2011;
Sauter & Watson, 2008). From a sustainability perspective, studies on
leapfrogging are perceived as simplistic (Binz et al., 2012), having
overoptimistic assumptions and underestimating the requirements for
leapfrogging (Perkins, 2003). Leapfrogging has started to receive
worldwide attention from international organisations and governments
as part of the urban water transitions research as it is considered an
efficient response to the water challenges caused by climate change
(Casiano Flores, Crompvoets, et al., 2019). Its study can provide relevant
insights into the limits of urban transitions and it is very relevant for
both developing and developed cities. In fact, more than 50% of cities
worldwide do not have an appropriate sewer or storm drainage systems
and many developed cities have historically made important in-
vestments in single purpose systems, which require investments into
their maintenance (Dolman & Ogunyoye, 2019).

Despite its relevance, few studies have been developed to understand
leapfrogging in urban water transitions. In this regard, literature still has
a “scarce” (Watson & Sauter, 2011) and “embrionic” understanding of
the leapfrogging concept as well as a weak theoretical background (Binz
et al., 2012). For example, a review of the literature with keywords
“leapfrog”, “water” and “governance” in the Scopus database and its
further analysis employing the ASReview program resulted in the
identification of 144 documents. From this total, only five were identi-
fied as relevant when analysed with ASReview (see Fig. A in the addi-
tional material). Three out of the five studies focus on the leapfrogging
of cities to a water sensitive state, in Indonesia (Brodnik et al., 2018),
specifically in Port Vila, Vanatu (Poustie et al., 2016) and the other study
in the city of San Pedro Cholula, Mexico (Casiano Flores, Crompvoets,
et al., 2019). The remaining two articles focus on environmental leap-
frogging and sustainable water consumption (Evans et al., 2020) and
water supply governance in Accra leapfrogging from government to
governance (Suleiman & Cars, 2010). Some additional (non-Scopus)
literature was identified for Port Vila, Indonesia (Brodnik et al., 2018;
Poustie et al., 2016; The Australia-Indonesia Centre, 2018) and Addis
Ababa, Ethiopia (Habtemariam et al., 2018).

Against this background, our research aims to contribute with
empirical insights to the scholarly understanding of leapfrogging by
assesing the governance factors that support or restrict the imple-
mentation of BGI in the small size city of Herentals, Belgium. The case of
study is the Olympiadelaan project: the first BGI project in the city.
Therefore, it implies a transition from traditional infrastructure to
multifuctional infrastructure. This assement will employ the Gover-
nance Assessment Tool (GAT) to identify the governance context sup-
port for this transition; thus, the leapfrogging potential of the city from a
governance perspective. The GAT assessment is based on semi-
structured interviews and the revision of secondary data. The
following section will explain in detail the urban transition framework
on which we base our leapfrogging research. Then, we present the
methodology used for our analysis. This is followed by the case of study

1 ASReview uses Artificial Intelligence aided tools, it facilitates abstract
screening, it categorizes the articles of the selected data base from the most to
the least relevant and its result is reproducible.
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description. The last sections present the results, the discussion and the
conclusion of our study.

2. The Urban Water Management Transitions Framework and its
relation to leapfrogging

The framework proposed by Brown et al. (2008) - Urban Water
Management Transitions Framework (UWMTF) - conceptualizes the
evolution of the urban water infrastructure. The UWMTF helps to
identify key features of more sustainable urban water practices. It allows
benchmarking at the macro-scale by establishing a typology of six city
states where the final aim is to reach a “water sensitive city” (WSC) state.
In this state, the city has an integrated water management cycle, it is
resilient to climate change, and it has multi-fuctional infrastructure and
an urban design that reinforces water sensitive behaviours (Brodnik
et al., 2018). The WSC concept was developed on a premise that the
largest part of the population lives in cities and therefore a more sus-
tainable water management is required (Brown et al., 2008).

Cities are complex systems where various actors and processes
interact through geographic, institutional and governance scales (Bai
et al., 2016). The type of adaptation depends on the cultural, techno-
logical, economic and governance contexts (Adger et al., 2005).
Consequently, adaptation to increase flood resilience capacity can be
considered more a governance issue than a technological one (Rijke
et al., 2013). Water management challenges in cities highlight the
relevance of solving governance challenges, such as fragmented scopes,
viewpoints, and responsibilities (Koop et al., 2017). Reaching a WSC
state involves the interaction of different disciplines such as water sci-
ences, urban planning, urban design and engineering, among others
(Salinas Rodriguez et al., 2014). At the same time, it requires institu-
tional changes that reinforce shifts within the institutional practices
(Brown et al., 2008). An assumption of the UWMTF is that cities can skip
some stages to reach a WSC state faster, without having the need of a
linear process (Salinas Rodriguez et al., 2014). This non-linear process is
called leapfrogging.

Leapfrogging provides an alternative route for cities where they can
skip stages of transition pathway to introduce a more sustainable
infrastructure directly (Brown et al., 2016). This transition requires a
more decentralized approach and depends on policy and organizational
structures, meaning the institutional context (Binz et al., 2012). In-
stitutions provide a key framework that can support or limit the in-
novations required for leapfrogging. Due to their relevance, the role of
policy processes and institutions for leapfrogging needs to be understood
better considering a governance perspective (Sauter & Watson, 2008).
Hence, the governance context plays a key role since governance ar-
rangements can support adaptation strategies (Carter et al., 2015).
“Whether and under which conditions such a leapfrogging would be
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possible is [still] highly contested” (Binz et al., 2012, p. 155). Research
has found that cases of leapfrogging vary from country to country
(Sauter & Watson, 2008).

Dolman and Ogunyoye (2019) developed the UWMTF further to
provide a more detailed understanding of cities' urban water manage-
ment transition when considering water infrastructure projects and
leapfrogging possibilities. Fig. 1 shows how cities with single purpose
infrastructure correspond to an early state in the transition process and
how leapfrogging in developing cities can help to skip more states than
in developed cities and how multi-functional infrastructure corresponds
to more advanced water management stages. They also consider that a
Waterway state has three sub states. The first one, infrastructural
network, corresponds to BGI which is still very engineer driven, such as
city squares that catch rainwater, have few trees and provide social
services. The second sub state is when the project affects the urban
network such as an elevated park. Finally, the last sub state, natural
network, is focused on nature-based solutions and the development of
natural networks.

We will base this research on the contribution from Dolman and
Ogunyoye (2019) to the UWMTF and the work of Casiano Flores,
Crompvoets, et al. (2019) using the GAT to assess in a systematic manner
the governance context for leapfrogging, which requires a transition
from mono- to multi-fuctional infrastructure. The following section will
explain our methodology and the use of the GAT.

3. Methodology: the Governance Assessment Tool and its
application

This research employs the Governance Assessment Tool (GAT) to
assess how the governance context supports or restricts the imple-
mentation of the BGI project. This assessment will help to identify the
leapfrogging potential of the city of Herentals from a governance
perspective. The GAT belongs to the frameworks that consider contex-
tual factors when implementing a policy (Ansell & Gash, 2008; Bressers
& Kuks, 2013; Knieper et al., 2010; Ostrom et al., 2007; Pahl-Wostl,
2009; Thiel & Egerton, 2011; Van Rijswick et al., 2014). Contextual
consideration requires context-specific answers, rather than “panaceas”
or “universal remedies”(Gupta et al., 2013; Ostrom et al., 2007; Pahl-
Wostl, 2015). The GAT is based on the Contextual Interaction Theory
(CIT) (Boer de, 2012; Bressers, 2009; Bressers et al., 2015; Bressers &
Kuks, 2004; de Boer & Bressers, 2011). It is a framework that can be
applied when there is a multi-level setting with interdependency among
the actors (Casiano Flores et al., 2017; Casiano Flores, Ozerol, et al.,
2019). This interdependence must at least be classified as a “legislatively
initiated coordination” (Gage et al., 1990) even if it is not fully
implemented.

The GAT has been applied to assess the water governance context in
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Fig. 1. Adaptation of the Urban Water Management Transitions Framework for leapfrogging of developing and developed cities (Dolman & Ogunyoye, 2019).



C. Casiano Flores et al.

different European countries (Bressers et al., 2016; Vikolainen et al.,
2017; Vinke-de Kruijf et al., 2015) and to assess the leapfrogging ca-
pacity in a medium size city in Mexico (Casiano Flores, Crompvoets,
et al.,, 2019). The GAT considers governance as “beyond merely gov-
ernment”, it is a context for decision-making and implementation, which
can be either supportive or restrictive for those processes. GAT divides
the governance context into the descriptive-analytical elements and the
semi-normative qualities (Casiano & Boer de, 2015). The five
descriptive-analytical elements are called the “dimensions of gover-
nance”, which are multi-level, multi-actor, multi-faceted, multi-instru-
ment and multi-resourced based. These five dimensions describe the
governance regime (Bressers & Kuks, 2013) and they are attributes upon
which the governance quality is assessed. The “semi-normative” char-
acteristic implies that the normative contents of the qualities are derived
and dependent on the policies under assessment. The four semi-
normative qualities are: extent, coherence, flexibility and intensity.
Together, the dimensions and the qualities assess how supportive the
context is for the implementation of the policies under study. The four
criteria are defined by the questions they pose (Bressers et al., 2016):

Extent: are all elements in the five dimensions, which are relevant
being addressed, taken into account?

Coherence: are the elements in the dimensions of governance sup-
porting, rather than contradicting, each other?

Flexibility: are multiple roads to the goals, depending on opportu-
nities and threats as they arise, permitted and supported?

Intensity: how strongly do the elements in the dimensions of gover-
nance urge changes in the status quo?

The questions around each dimension allow a systematic analysis of
the governance context. The combination of the five dimensions of
governance and the four qualities conform the GAT ‘matrix’ model
(Bressers et al., 2015). This GAT matrix is available in the additional
material as Table A.

Considering that leapfrogging is context-dependent and that our
understanding of factors that support leapfrogging remains embryonic,
this research applies the GAT through semi-structured interviews and
the review of secondary data in an in-depth case analysis. This type of
analysis allows focusing on details overviewed by statistical analyses
(Lijphart, 1975). Case studies complement theory and allow general-
isations of theoretical prepositions (Yin, 2009). In depth case studies of
urban water transitions can increase our understanding of the dynamics
of water transitions. They are considered a pillar of transition studies
since they can enhance the explanatory capacity of transition frame-
works (de Haan et al., 2015).

The GAT has an institutional perspective with contextual consider-
ations (Bressers et al., 2016) and enables a systematic analysis of the
governance context by assessing to what extent the governance context
restricts or supports policy implementation. Therefore, interviews with
policy implementers are a key aspect. The interviews for this research
were conducted with all the steering committee members of the Olym-
piadelaan project. There were two rounds of interviews, eight interviews
each. Each interview was conducted in an individual manner with semi-
structured questions. This type of questions allow the actors to explain
both their role and point of view as well as to obtain relevant informa-
tion (van Rij, 2008). The questionnaire was based on the GAT matrix and
was divided into 6 sections. The first section focused on the general
context of the project, meanwhile the second section focused on the
collaboration of the different governmental levels. The third section had
its focus on the collaboration between governmental and non-
governmental actors. The fourth section focused on the agreements
and disagreements between the different actors, considering their per-
ceptions and goals. The fifth section focused on the availability and use
of the different policy instruments that could support or hinder the
implementation of the project and finally, the sixth section focused on
the responsibilities and instruments available and employed by the
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different actors to support the project.

The first round took place in September 2018 and each interview
lasted 1 h. The second round was from November 2019 to March 2020.
In this case the interviews lasted between one and 2 h. Table 1 shows the
affiliation of the interviewees.

The GAT matrix, Table A (Bressers et al., 2015) and its operation-
alization, Table B (Casiano Flores, Crompvoets, et al., 2019) available in
additional material, were used to interview the steering committee
members and to evaluate the governance context. Table B (additional
material) is an evaluation matrix that was developed based on the pre-
vious research that identified three catalysts for leapfrogging a) Trans-
disciplinary science, b) Cross-sector partnership and c) Innovation ex-
periments (Brodnik et al., 2018). Trans-disciplinary science considers
that solutions need to include an integral perspective with a shared
vision and knowledge from the different stakeholders and not be based
on a mono-disciplinary approach. Cross-sectoral collaboration points
out the relevance of collaboration between the different sectors such as
academia, business, government and civil society. Lastly, innovation
experiments provide the opportunity to learn by doing and to do by
learning as well as sharing knowledge to adapt the proposed solutions to
local contexts (Brodnik et al., 2018). In other words, leapfrogging re-
quires experimentation with innovative technologies and their adapta-
tion to the local context (Brown et al., 2016). Consequently, Table B
includes the three catalysts for leapfrogging to assess the leapfrogging
potential. By including the three catalyst factors in the GAT, we are
providing systemization to the assessment. Systematization is a way of
sorting through complexity, allowing a framework for practitioners to
consider the context and dynamics of their particular settings (O'Toole,
2004). This evaluation matrix has already been applied to assess the
leapfrogging potential of a medium size city in Mexico, San Pedro
Cholula (Casiano Flores, Crompvoets, et al., 2019).

Each evaluative quality is assessed based on the interviewees' an-
swers. To assess each cell of the matrix, each interviewee response is
analysed individually and then compared with the rest of the stake-
holders' answers to reach a general conclusion. This analysis is com-
plemented or contrasted with data from secondary sources. The results
are considered reliable because most of the interviewees consistently
reported in similar and complementary ways. As in previous GAT ap-
plications, the degree of the quality in each dimension is compared with
the other dimensions to determine a general assessment per quality
(Casiano Flores, 2017; Casiano Flores, Crompvoets, et al., 2019; Casiano
Flores, Ozerol, et al., 2019; Vikolainen et al., 2017). Table B (additional
material) presents the range of the conditions within each cell to be
assessed as low, moderate or high. The final assessment of each quality
can be assessed as: High support, Moderate support, Moderate-low
support and Low support. High support is when most of the di-
mensions are assessed from Moderate-high to high. Moderate support is
when most of the categories are between moderate and high. Moderate-
low is when most of the categories are assessed between moderate-low
and low and it is low when there is an overwhelming majority of low
degree in each governance dimension of the quality. In order to un-
derstand the governance context support for leapfrogging, we have
selected the city of Herentals. The next section will explain the back-
ground of our selected case.

Table 1
Affiliation of the actors interviewed.

Provincial
government

City government Regional government

Spatial Planning Department Antwerp Spatial Flanders Environmental

Municipality of Herentals Planning Agency Agency
Municipal Commission of Flanders Heritage
Spatial Planning Agency

Flanders Nature and
Forest Agency
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4. Case study: the Flemish flood management evolution and the
city of Herentals

Flood governance is fragmented in Belgium. The three Belgian re-
gions (Brussels, Wallonia and Flanders) are in charge of water man-
agement and spatial planning, while emergency planning and insurance
are the responsibility of the federal government, creating a high number
of actors and legal frameworks at the four Belgian governmental levels:
municipal, provincial, regional and national (Mees et al., 2018). The
Northern region, Flanders, is highly populated and vulnerable to floods
(Verbeke & Devroede, 2017). In Flanders, water management compe-
tences are also highly fragmented. The management of watercourses and
spatial planning are addressed at the three governmental levels
(regional, provincial and municipal) (Mees et al., 2018). According to
the legal framework, Flanders is in charge of risk prevention and flood
mitigation. It also monitors non-navigable rivers and population warn-
ing systems, while the federal government is in charge of disaster
planning and evacuation plans (STAR FLOOD, 2016).

Until the 1980s, the Flemish approach to water management was
sectorial and technical, based on technical flood defense measures
(Davids et al., 2019). The institutional reforms that took place between
1980 and 1988 transferred the responsibilities for spatial planning and
water management to the regions and within the regions, internal re-
forms also took place (Mees et al., 2018). Since 2013, in order to
improve the flood protection policy, the Flemish Environmental Agency
has stimulated a multi-layered flood prevention and safety policy, pro-
tection and preparedness with shared responsibilities between managers
and other actors (Liefferink et al., 2018). Additionally, the Flemish
Environmental Agency launched the concept of Multi-Layer Water
Safety in 2013, which includes flood prevention, protection and pre-
paredness measures. This approach shared the responsibilities among
various actors such as water managers, actors from different policy
domains and society in general (Mees et al., 2018).

Since the 1980s, water management and planning in Flanders have
become more interconnected due to new instruments such as the flood
risk maps and the water assessments (Davids et al., 2019). The water
assessment was introduced by the 2013 reform to the 2003 Decree on
Integrated Water Policy. The assessment requires an advice from the
water manager on the impact of a permit, plan or program on the water
system (Mees et al., 2018). In 2014, the Sixth State Reform allowed
municipalities to transfer competences for their watercourses to the
provinces. In this sense, the flood policy has experienced a recentrali-
zation at the regional level, which overtook the steering role of the
federal level, becoming the main policy entrepreneur (Mees et al.,
2018). Furthermore, an institutional body, the Coordination Commis-
sion on Integrated Water Policy, was established to better coordinate
water management and spatial planning. The Commission is the key
actor for flood risk management in the region of Flanders and it plays an
important role for the integration of the water policy in Flanders. It
drafts and coordinates risk management plans which are integrated in a
legal manner in the river basin management plans (Verbeke & Devroede,
2017).

Important changes also took place in water management between
1995 and 2015. The nature-based solutions in water management as
well as coordination between the governmental actors became more
commonplace (Mees et al., 2018). After the floods of 1998 and
2002-2003, there was a shift from a flood policy based on rapid water
drainage to a policy that considers room for water (Mees et al., 2018).
There has been an increasing attention to nature-based and spatial
planning flood solutions (Mees et al., 2018). In addition, the legal
alignment between the flood risk objectives, the implementation of the
flood risk management plans, which are integrated to the river basin
management plan, generates a useful framework to reduce flood risk in
Flanders (Verbeke & Devroede, 2017).

According to the 2011 census, Herentals has a population of 27,2179
inhabitants and covers the area of 48.6 km? (City Population, 2020). The
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case of study is the BGI Olympiadelaan project in the city of Herentals.
Herentals is part of a group of cities where pilots are being implemented
as part of the EU Interreg project “Water Sensitive Cities: the Answer To
CHallenges of extreme weather events” (CATCH). Herentals has been
classified as a city in the Drained city state by the CATCH experts. The
cities of the CATCH project are located in areas that are already suffering
the climate change effects such as heavy rains, increasing frequency of
rains and intensity of floods (Dolman et al., 2018; Ozerol et al., 2020).
The objective of the CATCH project is to accelerate the process of
climate resilience by redesigning urban water management of the cities
(Dolman et al., 2018). The Olympiadelaan project is described by local
actors as unprecedented. It allows to understand the “new complexity”
that local actors are experiencing and how the different actors are
dealing with it. This project permits us to study the water management
transition from mono-functional to multi-functional infrastructure and
how the local actors are changing their implementation practices to
adapt to the requirements of BGI projects. At the same time, our
governance approach helps us to understand the support of the gover-
nance context in a systematic manner. In other words, the choice of our
case allows us to understand the governance network that local gov-
ernments are developing to work on climate change adaptation (Aylett,
2015). The objective of the project and its impact on the urban water
management in the city of Herentals makes the Olympiadelaan project
an appropriate case of study.

The Olympiadelaan project is located between the Olympiadelaan
road and the railway line. It is part of the larger Kleine Nete valley plan.
Fig. 2 shows the location of the project. The idea is to design a project
that combines different functions: recreation, nature, heritage and a
more sustainable water management. The Flemish government orga-
nized a public consultation in June 2019 where it presented the future of
the valley where the project is located. This valley is called the Kleine
Nete (Provincie Antwerpen, 2019a). Among all the catchments in the
Flemish region, the Nete catchment is the one where flood risk is less
acceptable and requires measures to improve its status (Verbeke &
Devroede, 2017). The citizen consultation revealed concerns about the
access to green areas and mobility. The intention of the Flemish gov-
ernment is to design and manage this valley in a way that it can absorb
climate change-induced shocks and at the same time contribute to food,
water and energy supply, preservation of biodiversity, heritage and
landscape quality (Provincie Antwerpen, 2019b).

The following section will present the results of our assessment.

5. Results of the governance assessment for the Olympiadelaan
project in Herentals

This section presents the results of our case of study. The matrix in
Table 2 summarizes the results obtained from the governance assess-
ment. These results are explained in a systematic manner below. They
are presented considering the order of each governance dimension: a)
Levels & Scales, b) Problem perspectives & Networks, c) Problem per-
spectives and Goal ambitions, d) Strategies and Instruments and e) Re-
sponsibilities & Resources.

6. Levels & scales
6.1. Extent: high

The government levels involved in the project are: European,
regional, provincial and the city. The European level is participating
through the Interreg project, which supports experience exchange with
other small and medium size cities in the Northern region (Ozerol et al.,
2020). The Flemish government is involved through the Water, Nature
and Heritage Agencies. It has an overview of other nature and water
projects in the region and their connection with the Olympiadelaan
project. The province is the coordinator of the project through the
Spatial Planning Agency with the support and involvement of the Spatial
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Fig. 2. Location of the Olympiadelaan project and the location of Herentals (Provincie Antwerpen, 2019c¢).

Table 2

Results of the governance assessment, the Olympiadelaan project.

agreements among governmental actors have been a key part of the
Olympiadelaan project since the beginning. The steering group of the
project meets on a regular basis (between 8 and 10 times per year). The

Governance Qualities of the governance regime interviewed government actors participate in these meetings. For the
dimensions Extent Coherence Flexibility Intensity Flemish government it is clear that nothing will be done if the city does
s s e Moderate- od Moderate- not sul?port 1.t. Ip general, this type of meetings '1st some.tlmes perceived
evels & Scales 18 high oderate High as having a limited scope (e.g. one or two specific projects). However,
- - i [2
Actors & Moderate Moderate Moderate Moderate they. 1.1ave allowed the 1.ntroduct10n of new concepts such as W?Fer
Networks low sensitive’ or ‘blue-green infrastructure’ to actors who were unfamiliar
Problem with them. One element that has helped to facilitate teamwork was the
perspectives Moderate- Moderate- .. . . .
& Goal high high Moderate Moderate initiative of the province to include a designer that could make some
ambitions drawings of the Olympiadelaan project considering the different visions
Strategies & Moderate Moderate Moderate Moderate that the stakeholders have, to visualize the problems and to work them
Instruments out together
Responsibilities Moderate Moderate Moderate- Moderate
& Resources high o ope
Final Moderately ~ Moderately ~ Moderately ~ Moderately 6.3. Flexibility: moderate
Assessment Supportive Supportive Supportive Supportive

Planning Agency at the city level.

6.2. Coherence: moderate-high

The different government actors work together in a collaborative
manner, but it has been a long and complex process. The discussions and

It is not possible to move up and down the levels for leadership, but
the structure allows the levels to complement and respect each other in
order to support the implementation of the project. In general, the
Flemish approach is described by the interviewed actors as mainly top-
down with each government level having its own planning and agenda.
The process implies constant negotiations to create a common vision.
When projects are brought to the table by the regional or provincial
governments, the different governmental actors engage in negotiations.
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In the case of the Olympiadelaan, it took three legislatures to start
working on the project. The project is part of the bigger, longer-term
Kleine Nete project. The Kleine Nete is a natural river in Flanders with
good water quality, rich in nature and animal species. It spreads over 15
municipalities in Antwerp and Limburg provinces and is part of an EU
Natura 2000 Network (VLANDEREN.be, 2019). The city government is a
key actor but does not have the leader position. The dynamic of the
actors follows and respects the governance structure and the capacity of
the agencies. An agency with low resources and capacity in the process is
aware that they cannot lead the project.

6.4. Intensity: moderate-high

The European Union, the Flemish and provincial governments are
supporting the development of the Olympiadelaan project with the help
and participation of the city of Herentals. This type of BGI projects are
the result of the accumulated experience by the Flemish government.
Examples of BGI projects where the Environmental Agency worked
together with cities are the Dijle river project in the city of Leuven,
which took place in the 2000s and the reopening of the Deme river in the
city center of Diest in 2007 (VLAAMSE MILIEUMAATSCHAPPIJ, 2015).
One way for the regional government to promote the implementation of
such projects is by facilitating tools that can be used by local govern-
ments. In recent years, the Flemish government has launched and star-
ted promoting pluvial flood risk maps with climate change scenarios
(Casiano Flores & Crompvoets, 2020). The municipal level considers
that it is important to be open and to support the implementation of
upper levels' proposals. In this sense, upper levels are taking the main
lead. For example, the provincial government created the development
plan that Herentals is part of and it expects that the Olympiadelaan can
be a leverage project for other similar projects in the region.

7. Actors & networks
7.1. Extent: moderate

While governmental actors' network are fully involved in the project,
social participation is limited. This hinders cross-sectoral collaboration.
There is a local advisory group at the city level and there are some NGOs
working in the area such as Natuurpunt. However, they do not take part
in the regular meetings of the governmental actors where they discuss
the project. Some governmental actors do not see this lack of partici-
pation as a problem since they prefer to reach agreements among
themselves before presenting the projects to social actors. The govern-
mental actors consider that public presentations are enough and direct
communication with social actors only needs to take place when the
project starts officially, and not when it is still in the planning phase.

7.2. Coherence: moderate

Cross-sectoral collaboration is limited to the governmental actors'
network. The institutional relationship among governmental actors has
improved with time and some level of trust has been built. However, this
trust is limited to the actors who participate in the process and not
necessarily to the agencies that they represent. To create trust with
citizens, the governmental actors who participate in the implementation
of the project consider that they need to be careful and confident when
they present the project. They acknowledge that their collaboration with
the social actors tends to be top down. The regional level finds it chal-
lenging to communicate with citizens. Based on their experience, people
react better when governmental actors already have a clear plan of what
they intend to do. However, this is also changing, and governmental
actors are getting more used to discussing their project ideas with peo-
ple. Nonetheless, governmental actors find it difficult to reach out to
people who are not interested. For example, several interviewees feel
that people who are against the projects have a lot of media attention,
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while people who are in favor are more difficult to mobilize. Therefore,
they have learned that in many cases it is important to enable as much
support as possible since the beginning. It took ten years to reach
agreements among the governmental actors to start working on the
Olympiadelaan project. Direct social participation in the BGI projects is
still not fully institutionalized in Flanders.

7.3. Flexibility: moderate-low

There is no shift in leadership and social capital is very limited. It is
possible to include new actors depending on the necessary project
changes. However, this is only considered when the members of the
steering group agree that this is really needed, since the negotiations
take time and it is important to know how the new actor can really
contribute to the project. Otherwise, there are concerns that the agree-
ments could take longer. As mentioned before, the governmental actors
start the consultation with social actors when the members of the
steering group have reached an agreement. Yet, interviewed actors
agree that social support is very important, some projects have been
stopped due to lack of social acceptance. In this sense, it seems that no
social capital is being created during the process and strong disagree-
ment of societal actors can affect the projects considerably.

7.4. Intensity: moderate

Collaboration is still fragmented and limited to governmental actors
to continue supporting the changes in favor of BGI projects. Different
governmental actors acknowledge that the provincial and the regional
government try to support such changes. The province is even trying to
change the mentality of citizens by supporting the organization Kamp C,
which helps local governments. This organization is located in the
province of Antwerp and was created to speed up sustainable social
transition, focusing on two main factors: sustainability and innovation
(Kamp, 2020). The province has created the plan that includes Herentals
project and BGI has become part of the infrastructure strategies of the
Flemish government. Yet, there is ample room for collaboration when it
comes to the inclusion of social actors.

8. Problem perspectives and goal ambitions
8.1. Extent: moderate-high

Most cross sectorial and trans-disciplinary perspectives are consid-
ered by the actors involved in the Olympiadelaan project. The following
perspectives are brought forward by the four governmental levels: as a
park, the project includes recreational facilities; as a natural area, it is
expected to contribute to the implementation of the European Birds and
Habitat directives; as a heritage site it ensures historical preservation;
and as a water retention area it decreases flood risks. However, social
perspective is limited to consultations such as the one on December 12,
2018 (Stad Herentals, 2018) or the one in June, 2019. The perspectives
of social actors and those directly affected by the project (the football
team, the hospital and a store located in the project area) are subject to
one-on-one negotiations with the governmental actors.

8.2. Coherence: moderate-high

Most of the cross-sectorial and trans-disciplinary perspectives are
considered. The key actors that are engaged in the Olympiadelaan
project have managed to create common goals and visions. The regular
meetings among the governmental actors have supported this process,
even in the absence of a specific plan for climate adaptation. The
department of spatial planning at the municipal level wants to go further
and is working on a vision for Herentals on topics such as rainwater.
However, in some cases an engineering perspective still dominates the
issue. The municipal level still lacks ideas to retain water in the city. The
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municipal government encourages the citizens to capture the water, use
it and then discard the rest.

8.3. Flexibility: moderate

Goals are agreed upon beforehand and are difficult to reassess during
the implementation. Yet, there are regular meetings and annual
governmental evaluations that help to monitor the projects and the
goals. Most of the changes must be agreed on before the implementation
of the project. The changes are expected to be in line with the previous
agreements and to reach the established goal.

8.4. Intensity: moderate

Currently, the perspectives of the actors are aligned with the main
project goal. However, there are still some differences among the
governmental actors when it comes to the details of the project. To
address this situation, various scenarios have been drafted to show the
different ways the project can be developed to facilitate discussion
among the actors. Each scenario requires a different budget. It appears
that the most appealing scenario is also the most expensive. This sce-
nario requires the acquisition of a recent commercial construction,
which would be costly. Therefore, negotiations are still taking place to
find a less costly solution.

9. Strategies & instruments
9.1. Extent: moderate

Innovative strategies are limited to governmental actors. The stra-
tegies are based on current legislation and the legal mandate that each
governmental actor has. The upper governmental levels agree that in the
last 20 years the vision has changed from an engineering perspective
towards a more integral one. The fact that the topic of climate change
has become more common and that some of its effects have been felt, has
helped to increase awareness. The Flemish and the provincial govern-
ments have promoted and implemented different pilot projects that
increased their understanding of BGI project implementation processes.
Among the first ones was the Leuven project in the 2000s. It is important
to highlight that while for the municipal government the Olympiadelaan
project is first of its kind, the upper governmental levels have already
gained experience from previous pilots and projects. This experience is
being applied in the Olympiadelaan project.

9.2. Coherence: moderate

Due to the 2013 reform, the strategies and instruments that have
supported BGI have been institutionalized and policy fragmentation
among governmental actors has decreased. Nevertheless, there are some
important issues, for example between the Flemish Heritage legislation
that oversees historical protected areas and the BGI projects. In the case
of Herentals, there have been complications since the restrictions for
new projects in heritage areas are high, which makes it difficult to agree
on a final project. In this case, the Heritage Agency considers that legal
restrictions are a handicap for the Olympiadelaan project, since the
Agency perceives that the other governmental actors are not trying to
overlook them but to find pragmatic solutions.

9.3. Flexibility: moderate

There is an opportunity to combine different instruments and stra-
tegies under the current legislation. On one hand, many governmental
actors already know each other thanks to other projects where they have
participated. On the other hand, the meetings that the different
governmental actors have, allow to combine different instruments and
strategies to favor the project. In this sense the actors agree that with
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time, there have been changes in the project that they want to imple-
ment. Yet, there are some important challenges regarding the flexibility
of the governance context. For example, if the Olympiadelaan was a
Flemish project instead of a provincial project, the Heritage Agency
could be more flexible and could adjust the restrictions of the area. For
the city, the Olympiadelaan project is the first of its kind, which has
allowed local actors to familiarise with this type of projects that require
the involvement of multiple agencies.

9.4. Intensity: moderate

According to the interviewed actors, some changes in the strategies
and instruments are still required. One of the most important changes
that could facilitate the implementation of BGI projects is the creation of
comprehensive legislation that would cover BGI projects. Currently,
there is no legislation in this regard and governmental actors have
adapted themselves to make use of the existing legislation to implement
these infrastructure projects. There is a number of potential changes that
could facilitate project implementation. For example, reforms to the
processes related to land use change and land compensation, in order to
make them more flexible and efficient. Another way to improve the
implementation of the project is to strengthen the coordination role,
“the engine”. Some actors would like more involvement in terms of
coordination by having a person whose full-time job was the project.
Furthermore, the negotiations are still taking place with the football
team, the hospital and the store that are affected by the project. In
general, the city is undergoing changes to continue increasing its resil-
ience capacity. One of the most important changes is related to the
drainage. When the drainage needs to be replaced, it is being separated:
one line for residual water and another for rainwater. However, this is a
lengthy process.

10. Responsibilities & resources
10.1. Extent: moderate

Overall, the actors consider that the resources are limited. There is no
collaboration or partnerships between public and private actors to in-
crease the resources. The resources come from the governmental actors.
Yet, after the budget cuts carried out by the Flemish government, the
Kleine Nete projects have not been really affected since they are
considered as one of the priority areas. The actor facing main budgetary
constraints due to its mandate is the Flemish Heritage Agency. For
example, the Heritage Agency can agree on the construction of a project
such as a historical wall that would be beneficial for the BGI project.
However, they cannot finance such construction since they are only in
charge of the maintenance of existing structures. When considering the
different scenarios for the project, the one considered as the best choice
by the different actors is constrained by the budget. Therefore, negoti-
ations on this issue are still ongoing.

10.2. Coherence: moderate

The responsibilities are clearly assigned, every actor knows his/her
role in the project and represents the interests of its agency. While trans-
disciplinary implementation is well supported, cross-sectoral is limited.
Spatial development involves the different government levels, important
agreements need to be made among them, in order to allocate specific
actions and responsibilities. This requires multi-level coordination.
Nevertheless, the city of Herentals considers that the provincial level
helps to have a larger vision, while the provincial government obtains a
more detailed picture at the municipal level through the involvement of
the local government. The most experienced are the upper levels.
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10.3. Flexibility: moderate-high

The steering group is an example of the mechanisms that have been
developed to support the participation of different agencies in BGI
projects. However, in some cases the actors involved still find it
complicated to navigate. This is the case of European subsidies for urban
green areas, which require agreements and partnerships to be prepared
in much shorter time than they usually take in Flanders. One important
aspect that is outside the stakeholders' control, is the legal compensation
system in cases of land use change. The provincial government can
change the status of the land, but the compensation price is set in the
court of law. This situation complicates the planning of resources since
the provincial government cannot calculate the exact costs of this pro-
cedure for the project.

10.4. Intensity: moderate

The resources vary from agency to agency and the actors consider
that they are insufficient. The collaboration makes it possible to pool the
resources that can facilitate the implementation of BGI projects. For
example, the provincial government does not have enough financial and
legal resources to implement BGI by itself, so coordination and collab-
oration is required. An important barrier for the BGI projects is the
multitude of landowners potentially affected by the project. In this
sense, some of the interviewed actors consider that instead of legislation
changes, changes in the procedures could be more effective. These
changes should aim at facilitating the paperwork inside the agencies and
the interaction with the social actors.

11. Discussions of results

The operationalization and application of the GAT allowed a sys-
tematic understanding of how the governance context supports the
implementation of BGI in Herentals. These results increase our under-
standing of the leapfrogging potential of the city by identifying the
status of the three catalyst factors for leapfrogging (trans-disciplinary
science, cross-sector partnership and the implementation of innovation
experiments). To do so, we used four governance qualities. These
qualities were all assessed as moderately supportive, although some of
them tend to support some governance dimensions more than others.
Extent and coherence were identified as the qualities that support more
governance dimensions. In this sense, our results confirm the increasing
integration of the governmental levels in Flanders (Casiano Flores &
Crompvoets, 2020).

In terms of extent and coherence, there is still room for improvement:
the creation of legislation that considers BGI, implementation of projects
that belong to more advanced stages such as decentralized rainwater
catchment systems, a circular perspective for water management and a
higher inclusion of social actors could take this integration further. So-
cial participation is still very limited. Different governmental actors
consider that agreeing among themselves first is very important. In the
words of a regional actor: “agreements among governmental actors is
one of the key aspects, before involving social actors... people expect
clear plans from the government”. Otherwise, people feel that the gov-
ernment does not know what they want to do and this increases distrust
in the Flemish context. “It is not easy to work together and create trust
when there are many different interests over a small piece of land”. This
situation could also be hindering more direct social participation. Urban
climate resilience policies and strategies require the participation of
public, private and social sectors (Ozerol et al., 2020). The lack of social
participation limits the creation of social capital but favors govern-
mental control over the implementation process and shows the citizens
that the government is certain about what they are doing. Yet, it is
important to mention that some changes are starting to take place, in
words of an interviewed city actor “People already expect plans from the
government, but now they are also getting used to discuss ideas”.
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The qualities of flexibility and intensity relate to the “quest for
control” dilemma, which focuses on distrust or uncertainty versus trust
and understanding (Boer de, 2012). From the GAT perspective, our re-
sults demonstrate that the Flemish governance context is “on a quest for
control transition”. Therefore, in terms of flexibility, the implementation
process is still perceived as top-down. It seems that governmental actors
are familiar with and respect this type of process. In this sense, the
Flemish governance context can be characterized as a hierarchical
governance style, where “steering is based on authority and powers
derives from the position in a formal hierarchy” (Pahl-Wostl, 2019, p. 8).
These results are aligned with recent studies that found that the Flemish
context still responds mainly to a hierarchical and top-down approach
(Casiano Flores & Crompvoets, 2020; Chantillon et al., 2017). The
following statement from a regional governmental actor summarizes the
opinion of governmental actors from different levels: “the obligations
are distributed according to the level of government and they are
respected”. In the same line, a local actor stated: “Flanders will not do
anything the municipality does not support”. Various actors mentioned
that “the higher the governmental level is, the more top-down tends to
be its approach”.

Regarding intensity, the interviewed actors consider that some
important changes need to take place to improve the implementation of
BGI projects. Budget constraints complicate negotiations among the
actors and hinder coordination efforts. As a provincial actor put it: “The
provincial government by itself does not have the financial and legal
resources to implement this specific BGI project. We depend on others”.
Previous research on Flanders has identified that more economic re-
sources could facilitate the implementation of climate change projects in
Flanders (Casiano Flores & Crompvoets, 2020). In case of this specific
project, changes in administrative processes related to land-use change
and compensation are also deemed necessary.

When using the governance qualities to analyze the three catalyst
factors of leapfrogging, we can see that trans-disciplinary science is
present. The regional government has experience (since the 2000s) in
this type of projects, in contrast to the experience at the city level, which
is mainly mono-disciplinary. Therefore, the regional actors observe an
important difference between small/medium and large cities. Since
large cities tend to have more data or information, more resources and
capacity in terms of personnel or budgets, they can also hire consultants,
or they have even developed their trans-disciplinary projects on their
own. For example, the city of Antwerp is currently running pilots using
artificial intelligence to develop new tools to prevent urban floods. They
have also developed flood models, which in some cases are considered
more accurate than those developed by the regional government. This
result is aligned with research that has identified that medium and small
size cities tend to depend on subnational governments in terms of
climate governance (Casiano Flores & Crompvoets, 2020; Kern, 2019).

In contrast, as most small and medium size cities in Europe (Kern,
2019), the city of Herentals does not even have a climate change
adaptation strategy (Ozerol et al., 2020). For Herentals, the Olympia-
delaan project is one of a kind, while upper levels see it as part of a
bigger project they are working on (VLANDEREN.be, 2019). Conse-
quently, both subnational governments (the Flemish and provincial
government) are supporters of a more advanced water management
approach of small size cities. For Herentals this could mean a leap from a
Drained city state to the Natural network sub state of the Waterway state
(See Fig. 1). Upper governments also acknowledge that the shift of
approach from mono-disciplinary to trans-disciplinary science has been
recent. An interesting example in this respect is the Nature and Forest
Agency, which has had important organizational transformations in the
last five years, shifting from a vertical organization to a more horizontal
one. This shift, according to the interviewed actors, has allowed them to
have a more transversal approach to meet goals that require a trans-
disciplinary focus, such as creating green areas that include water and
protect different species.

The cross-sector partnership is less developed when it comes to social
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actors whose participation is still limited. The governmental actors have
managed to build an important partnership among themselves. In this
sense, the role of the provincial government as a coordinator is valued
by the other two governmental levels. They share the larger picture of
the province and they promote integrated projects. The fact that there is
no BGI legislation, but BGI projects are being implemented, confirms
that innovation in Flanders comes from civil servants and administrative
bodies (Mees et al., 2018). It appears that both subnational agencies
have made considerable efforts to develop partnerships together with
local governments. However, this case of study shows that cross-sector
partnerships are still facing many limitations. There is no direct social
participation in the project. Although cross-sector participation is
challenging, when achieved, it can open opportunities to increase re-
sources and connect capacities. Innovations tend to be driven by net-
works that are not limited to hierarchical governmental structures, but
include different social actors (Pahl-Wostl, 2019). This less developed
catalyst factor shows that certain traditional visions or practices are not
easy to overcome. Governmental actors are still trying to adapt to be
more inclusive towards social actors. They acknowledge that this is a
process that can take time. However, they have already proven that
structural changes are possible, as they did shift from a mono-
disciplinary to a transdisciplinary approach.

Innovation experiments also known as pilot cases are relatively
common in Flanders. Actually, the interviewed subnational actors
consider the BGI they developed more than 10 years ago as their pilot
projects. Nowadays, they consider they gained considerable experience
and they believe that in some cases city governments are interested in
those projects because they have seen the positive results the pilot
projects have had. Nevertheless, the implementation of BGI projects
faces many challenges. In this sense, the CATCH Interreg project is a
very good example of the value that these innovative experiments have.
CATCH partners have had positive exchange of experience regarding
BGI projects in small and medium size cities. Actually, it is important to
acknowledge that the city of Herentals has also shown openness to
participate in these innovative projects.

Overall, we can see that BGI faces considerable institutional chal-
lenges such as lock-in to traditional practices, lack of long-term plan-
ning, insufficient policy coherence and lack of resources (Brears, 2018).
Our case study shows that governmental actors have been capable of
overcoming traditional practices and they have increased policy inte-
gration. This result is in line with previous research that identified that
subnational governments play an important role in the European Union
climate governance system (Janicke & Wurzel, 2019). They act as policy
coordinators, taking over responsibilities from federal and local gov-
ernments in the area of environment, including flood policies (Hap-
paerts et al., 2012). Authority is shifting to subnational governments in
both upwards and downwards direction (Kern, 2019). In fact, the cities
involved in the CATCH project, including Herentals, are dependent on
higher governmental levels for their urban water management and
climate change adaptation (Ozerol et al., 2020). Our findings support
the statement that limited participation of subnational governments can
hinder the transition possibilities of small and medium size cities
(Casiano Flores & Crompvoets, 2020; Casiano Flores, Crompvoets, et al.,
2019).

At the city level, municipal actors consider the Olympiadelaan a pilot
that can help them to build experience with this type of projects. They
have acknowledged that bigger cities have already done similar projects,
such as the Park Spoor Noord in Antwerp, where the train tracks were
moved underground due to the expansion of the Antwerp terminal. This
resulted in 17 ha that were used to develop a park that combines
different BGI projects (City of Antwerp, n.d.). They also appreciate the
more comprehensive vision of the region that upper governmental levels
have. The Herentals' actors also pointed out that the experience gained
in this project has been applied to other projects. Still, they consider that
the processes in water management are accelerating, rather than skip-
ping stages. In words of a municipal actor: “it is very difficult to skip
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states, you follow a process”. Then the interviewed actor added that
seeing a presentation about Ghent water management, made him realize
that Herentals was in the early stages. Hence, we can state that even
when the governance context favors the implementation of BGI under
current circumstances, leapfrogging still seems challenging. The
moderately supportive governance context does not facilitate a leap
from a Drained city to a Water cycle city. This would require a higher
level of support that could include more financial resources and a higher
degree of participation that could enhance the creation of social capital.

12. Conclusion

The aforementioned results provide the empirical insights into the
scholarly understanding of leapfrogging from a governance perspective.
We can conclude that the governance context moderately supports the
urban water management transition process of the city of Herentals, due
to the support that the subnational governments provide to the city. This
moderate assessment is mainly the result of the subnational government
experience in BGI projects and the integration of urban planning with
water management at the subnational level. This conclusion strengthens
the results of recent research that has demonstrated that integrated or
water sensitive approach is supportive of BGI (Dolman, 2021; Gleason &
Casiano Flores, 2021) and in this case, we show that small size cities are
also likely to benefit from it. Hence, this case study might be of interest
for other European countries, such as Spain, Italy or France where ter-
ritorial planning competencies are entrusted to subnational entities
(Dura et al., 2018), as well as countries where subnational governments
have been adjusting guidelines for floods in different climate change
scenarios at the subnational level such as Germany (Madsen et al.,
2014). In the same vein, the results demonstrated that the integration of
water management and urban planning at the subnational level could
help to deal with complexity by decreasing policy fragmentation and
supporting collaboration. Therefore, we invite policymakers and prac-
titioners to consider our study as an example of how changes in the
legislation and in the operation of programs at the subnational level can
support coherence between water management and urban development
in favor of BGI projects at city level. The integration of water manage-
ment and urban development has already proved its relevance to miti-
gate flood risks (Ran & Nedovic-Budic, 2016; Saunders & Kilvington,
2016).

The moderate support also means that there is still room to improve
governance support. Considering the current water management of the
city and the current governance conditions, the leapfrogging potential
for this Drained city (Herentals) is limited to sub-states of a Waterway
city state. These results support the conclusion that leapfrogging is a
complex process that takes time and requires cross sectoral and multi-
level collaborations. Furthermore, when comparing these results with
similar studies we identify that, while in a less developed water man-
agement context leapfrogging seems unrealistic (Casiano Flores,
Crompvoets, et al., 2019), in a more supportive context, such as Here-
ntals, leapfrogging is perceived more as an acceleration of the transition
process.

From a broader perspective, this conclusion aligns with recent
research that shows that success in European Union climate governance
depends not only on the member states, but on cities and subnational
actions, meaning a shift towards a polycentric network (Kern, 2019). In
this regard, it is important to highlight the openness and interest of city
actors in the implementation of BGI projects, their participation and the
existence of European projects such as Interreg. These projects enable
sharing and learning experiences. Furthermore, we can conclude that
the exchange of experience with upper governmental levels can work as
a source of inspiration. As mentioned before, the urban planning
department has started working closer with water managers to imple-
ment other projects in the city based on the Herentals pilot experience.
Therefore, we believe that our case illustrates the role of governmental
actors from a multi-level governance perspective and the benefits that
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participation in European and regional projects can have for practi-
tioners in terms of a learning experience. Interreg projects have proved
to facilitate learning and networking among local authorities engaged in
climate topics (Collova et al., 2020).

Considering these conclusions, we would like to invite researchers to
conduct similar assessments in more supportive governance contexts
where the governance structure is less hierarchical and more poly-
centric,2 such as The Netherlands (Pahl-Wostl, 2019) or where pilot
projects have taken place with the support of various national and in-
ternational actors to compensate for the lack of capacity of cities and
subnational governments. Assessments of such contextual variations
could strengthen our understanding of how much leapfrogging depends
on institutional developments. Our current findings still question
whether leapfrogging is realistic for urban water management systems
located in the three early states of the UWMTF. It appears that leap-
frogging might be more realistic where formal institutions are more
effective and where there is a polycentric governance system. Yet this
needs to be scientifically verified. Finally, we also consider that further
research needs to be conducted to understand better how new tools such
as flood risk maps and water assessments developed by subnational
governments can support urban water transitions and leapfrogging.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.cities.2021.103331.
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