






(3) residents’ pressure (instrumental to the initiation of the 
multi-functionality of the project).
The key barriers are (1) The fragmentation and silo-thinking 
within the municipality, and (2) The clashing of multiple in-
terests from multiple stakeholders.
Dakpark Rotterdam is a relatively successful project. It has 
achieved its main goals; the outcomes of the project are 
quite well accepted; responsibilities are clear and the deci-
sion-making process has been quite participatory and trans-
parent; the residents have had considerable influence on 
the design of the park, and the social capacity of the resi-
dents has been raised.
The major failure of the project is that it has not been effici-
ent, mainly due to high transaction costs and lack of syner-
gy effects from the combinations of functions.

Further reading
•	Hegger D, Mees H, Driessen P, Runhaar H (2017) The 

roles of residents in climate adaptation: A systema-
tic review in the case of The Netherlands. Environ-
mental Policy and Governance (published online, DOI: 
10.1002/eet.1766)

•	Mees H, Driessen P, Runhaar H (2014) Legitimate adapti-
ve flood risk governance beyond the dikes: the cases 
of Hamburg, Helsinki and Rotterdam. Regional Envi-
ronmental Change 14(2):671-682
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rence between the dike and the park; between the munici-
pality and the project developer regarding the interference 
between the shopping mall and the park); and (2) the need 
for continuous cooperation among stakeholders, resulting 
in high transaction costs and the blurring of responsibili-
ties. Some were technical in nature: issues with land erosi-
on, damage to the district heating pipes during construction 
of the park, design failures of the park (limited accessibility 
of the park and green house). Some were resource related: 
the construction of a park on a building requires additional 
investments (heavy constructions, provisions against lea-
king etc.), and financial resources are limited. 
There were several predominantly social-cultural barriers 
to the involvement and participation of residents in the 
project.  The fragmentation of the municipality into seve-
ral sectoral departments and lack of an integrated vision 
made it difficult for residents to know and understand who 
to approach for what and how things work within the mu-
nicipality. Furthermore, there were many changes in person-
nel in the municipality: over the course of 15 years there 
were four different project managers. Each project mana-
ger has his/her own style and values when it comes to in-
volving residents. Some are less participatory than others, 
and this leads to different styles of interactions with resi-
dents, which led to frustrations among residents on a num-
ber of occasions. 

Recommendations
Based on the learnings and findings of this project, the fol-
lowing recommendations are formulated: 
Development of a business case: involvement of the private 
sector, sponsoring, monetizing the effects of the enhance-
ment of social cohesion in the community, and of the per-
sonal growth of residents. Subsidies for such initiatives are 
good to start the project, but a business case is needed for 
the long term. It should be possible to move budgets from 
one municipal department to the other (social care gives 
money to green care because of the enhancement of the 
social cohesion).
Professional base to support residents groups: use a pro-
fessional to facilitate interaction with all different residents 
groups. Hire a few residents as professionals to manage 
the group/foundation of residents. Have one contact point 
within the municipality for residents to provide some basic 
support and exchange of information and ideas.
Give the residents ownership and responsibility in the form 
of mandates and budget to do their thing. The municipa-
lity can provide the overall guidelines and monitors whe-
ther these guidelines are respected. Nail responsibilities and 
budgets down in a contract.

Summary
The project is a show case for relatively well organized re-
sidents’ participation, and hence a relatively high influence 
of residents on the project (design of the park).
The key drivers of the project are (1) The availability of fi-
nancial resources; (2) persistent policy entrepreneurs,  and 

Rotterdam

Rooftop park after completion. Credits: S. Brakkee 

Rooftop park Rotterdam. Credits: S. Fuchs
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Case study (The Netherlands)

Water Square Tiel is a public square which also functions as 
water storage in times of (heavy) rainfall. The water square 
is situated in a working class neighbourhood in the town 
of Tiel. The neighbourhood deteriorated over the past years 
and was in need of urban renewal. In this process of urban 
renewal, several issues needed to be solved such as the wa-
ter nuisance issue. The idea of a water square in this area 
was already incorporated in a planning document written 
by the water board and the municipality. The water square 
together with other solutions, such as less paved (pub-
lic) space, drainage systems in the streets, lifting the new 
housing constructions, would solve the water nuisance is-
sues by improving the water storage capacity of the neigh-
bourhood. The square includes four water basins: one big 
basin that also functions as sport court and the smaller ba-
sins are used for transportation, additional storage and infil-
tration of water. ‘De Urbanisten’ designed the water square 
and have incorporated only natural processes in the design 
to collect and transport the water (e.g. high and low topo-
graphy to stimulate free fall of water, so no electric pumps 
or devices). In total, the water square is to store 550 cubic 
meters of rainwater.

Planning
Between 2007 and 2016, the municipality has invested time 
and money to improve the neighbourhood and with that the 
implementation of the water square. The province supplied 
a slush fund to invest in solutions for the water issues after 
several development plans were blocked. The municipality 
worked together with the local community (residents and 
primary school), housing corporations, water board and ur-
ban designers. Remarkable is the intensive communication 
with the residents via survey, ‘at home’ interviews, public 
hearings and newsletters; and the involvement of school-
kids in the design of the plan. ‘De Urbanisten’ wanted in-

put from residents on how to design the water square. For 
this the input of schoolkids was asked as the water square 
is situated next to a primary school. In a fun design assign-
ment, kids were able to explain what kinds of play and co-
lours needed to be incorporated in the design. This led to a 
final design that was implemented in 2016. 

Implementation
The water square has dealt with delays and multiple chan-
ges in the design, but in the end, the plaza got implemen-
ted and solves (together with other measures: additional 
drainage and permeable streets) the water issues in the 
neighbourhood. The outcome of the project is largely ac-
cepted. Responsibilities were mostly clear throughout the 
process and the decision-making was participatory and 
transparent. The residents could influence the urban rene-
wal process, but were shy in doing so. The schoolkids was 
therefore a relevant input for the designers of the square. 
Overall, the goals are met and the outcome is considered 
legitimate by the residents. 

Challenges
During the initiation phase there were no big barriers blo-
cking the water square. In the planning phase, the main 
barrier was that the size of the water square was altered 
because the primary school had decided first decided to go, 
but then decided to stay on its location. This translated in 
new barriers such as delay and problems with meeting up 
the expected water storage standards. The implementation 
phase dealt also with delay because it took some time to 
relocate the current users of the building that was on the 
square before the water square. After this was arranged by 
the municipality, it was possible to demolish the building 
and start construction of the water square.
Some specific barriers can be identified in relation to resi-
dents participation. While the municipality had spent much 
time to connect with the residents over the problems and 
solutions for the urban renewal, but the residents were not 
all willing to spend time on giving input. Due to this, the 
municipality did not want to push for more public partici-
pation specifically for the design of the water square. ‘De 
Urbanisten’ then decided to involve the schoolkids for in-
put. Nevertheless, the municipality and ‘De Urbanisten’ or-
ganized two more public meetings to communicate the 
design of the water square to the residents, but these ses-
sions had low attendance. This could possibly be explained 
by the social capabilities of the residents, but also the plan-
ning of these public meetings is of importance as planning 
during an important national soccer match might influence 
the number of attendance.

Recommendations
Based on the learnings and findings of this project, the foll-
Because the water square was part of a larger urban rene-
wal program, it had to deal with changes in the larger plan 
which resulted in delays. However, being part of a larger 
plan, made it possible to find synergies in use and to secu-

Tiel pluvial flood protection

Tiel flood protection: The Water Square. Credits: Google Earth
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re implementation. Hence, mainstreaming the measure in 
planned spatial programmes can be beneficial. 
Besides it is important to acknowledge that the strength of 
the water square is that is combines multiple spatial func-
tions: public space for play, encounter and green, with wa-
ter storage capacity. This way it is easier to sell a measure 
to residents and politicians as it not addresses one purpo-
ses, but multiple. 
The project does and does not stand out in terms of 
resident’s participation. Asking input from schoolkids for 
the design of the water square was fun and innovative, but 
the project also indicates how difficult it can be to involve 
residents in planning processes. Some lessons for public par-
ticipation that can be extracted from the case are that (1) 
it is important to invite residents on time and through va-
rious channels otherwise only a limited group of residents 
shows up, and; (2) in case that residents are not eager to 
participate, a contact person should still be available and 
recognizable for the residents. 

Summary
The water square was part of a larger urban renewal pro-
ject. Solving the water issues in the neighbourhood would 
assist further urban development and increase liveability. 
The municipality spend much time in public participation at 
the beginning of the urban renewal project, but they also 
realized that no more input would come from the residents 
and that it was time to focus on implementation. 
Residents were not necessarily eager to participate in public 
participation processes. The actual planning of public hea-
rings and the social capacities of residents can be explana-
tory factors for limited willingness to participate. 
The water square is an innovative measure as it combines 
multiple uses (encounter, green, play, water storage) and 
could be transferred to other European cities.
The water square is designed in such a way that it is low in 
maintenance as there are no electric pumps needed. 

Tiel

Ground view of Tiel Water Square. Credits: J. Bouwhuis

Ground view (detail) of Tiel Water Square. Credits: J. Bouwhuis

Aerial view of Tiel Water Square. Credits: J. Bouwhuis

Plan of Tiel Water Square. Credits: De Urbanisten
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Case study (The Netherlands)

Kockengen Waterproof is a project to make the village of 
Kockengen more resilient to flooding in 50 years’ time. The 
village of Kockengen (3,000 citizens) has a history of sur-
face water flooding from land subsidence (the rate of land 
subsidence is 2-4 cm/year) and heavy rainfall. In the recent 
past streets in Kockengen have regularly flooded, someti-
mes for several days in a row, disrupting social life in the 
village and causing material damage to houses and to ag-
ricultural land. The damage to houses from the most recent 
and serious flooding event (July 28th, 2014) ranges from € 
10,000 to 100,000 per house, most of which has been co-
vered by insurance (in the Netherlands damage from pluvial 
flooding is covered by home insurances, as opposed to da-
mage from fluvial flooding which cannot be insured in the 
Netherlands). The damage to agricultural land is not exactly 
known, but several farmers have filed a claim of € 200,000 
with the water authority. The project has its origin in 2012, 
when the municipality decided that a more profound so-
lution was direly needed, instead of the incidental eleva-
tion of several roads in the village which was the practice 
until then. Together with the water authority and the Pro-
vince, the municipality developed a program to elevate the 
ground level of the public space (streets and green space) 
by approximately 60-80 cm with lightweight material for 
a large part of the village, a project carried out in 10 sta-
ges between 2014 and 2024. In order to make multiple use 
of the street renovations, the public space and infrastruc-
ture were renewed and enhanced following the specific de-
mands from residents.

Planning
In 2013 the three public authorities (the municipality, wa-
ter board and province) signed a contract in which they ag-
reed on a common goal, the terms of their cooperation, and 
the division of responsibilities and costs. The municipality 

instigated a sounding board group Kockengen Waterproof 
in 2012, consisting of several representatives of the priva-
te interests in Kockengen. The sounding board group gives 
solicited and unsolicited advice to the three public authori-
ties regarding the program. In terms of involvement of resi-
dents, several different participation forms have been used, 
depending on the nature of the occasion. In the planning 
phase of the program three Climate Ateliers were organi-
sed, in which residents participated alongside experts to 
brainstorm about potential solutions to the recurring sur-
face water flooding issue.

Implementation
In October 2013 and July 2014 two major flood events oc-
curred from heavy rainfall. In particular the July 2014 event 
caused calamities and considerable damage. These events 
have accelerated the start of the implementation of the 
elevation (by mid-2017, two neighbourhoods have been 
elevated). In the implementation phase the municipality 
issued several newsletters to keep the residents informed. 
They also created a project office, open to the public one 
day per week, where residents could go to ask questions or 
get information. The municipality has also organised seve-
ral traditional information sharing events for the residents 
whose neighbourhood is being elevated. A big informati-
on meeting was organised by the municipality and the wa-
ter board in September 2014 after the shock event of July 
2014 to deal with the public unrest among the residents of 
Kockengen. It turned out to be an event in which the resi-
dents blew off steam, because they felt neglected by the pu-
blic authorities. Both the municipality and the water board 
have put considerable effort into communication and in-
formation sharing with the residents, particularly after the 
July 2014 shock event. 

Challenges
Several, mainly political barriers arose to different aspects 
of the project and in different phases of the project. One 
important barrier to the initiation of the project has been 
the lack of political commitment. It took a long time (2006-
2014) before there was sufficient political commitment for 
spending a considerable budget for elevation. The consi-
derable investment was mainly a barrier before the shock 
event of July 2014.
Another important barrier to the implementation of the 
project has been the conflicts of interest among different 
stakeholders in Kockengen arising from multiple differen-
tial claims on water. Several residents need high water le-
vels (to preserve the wooden foundations of their houses). 
Other residents want lower levels to avoid street flooding. 
The farmers in the area surrounding the village need low 
water levels for their agricultural business. The nature con-
servation NGO would like high water levels for the same 
agricultural land.
Another important barrier is the tenability of the water le-
vel management system in the near future. The tendency is 
to focus on the visible issue of wet feet, and to solve this 

Kockengen waterproofing

Kockengen, the Netherlands. Credits: Google Earth
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issue with short term technical measures, rather than loo-
king at the long-term perspective of the region (e.g. transi-
tion towards new functions), and questioning the long-term 
viability of the village. This short-term myopia is aggrava-
ted by the recent shock events.

Recommendations
Based on the learning and findings of this project, the fol-
lowing recommendations are related to residents participa-
tion, as one of the main issues of this case study: 
As municipality, be open and transparent about how decis-
ions have been made, and how/to what extent the input of 
residents (represented by the sounding board group) have 
been taken into account;
Let residents have actual influence on several key decisi-
ons that directly affect them; and be clear about which key 
decisions are the territory of the public authorities/experts;
As public authorities, communicate with one voice to the 
residents.

Summary
The key drivers of the initiation of the project were the ur-
gency of the problem, accelerated by climate change, while 
the occurrence of 2 major shock events were the key dri-
vers for the acceleration and continuation of the program.
The key barriers are the clashing of interests, and trouble-
some communication from the side of the public authorities 
with the residents which are hampering the participation 
of residents in the program, and hence their influence on 
the key decisions that affect them.
Kockengen Waterproof has been encountering several legi-
timacy, social justice and social capacity issues stemming 
from a lack of trust and troublesome relationship between 
the residents on the one hand, and the municipality and the 
water board on the other hand.

Further reading
•	Mees H (2017) Local governments in the driving seat? A 

comparative analysis of public and private responsi-
bilities for adaptation to climate change in European 

Kockengen

Elevated street after reconstruction. Credits: G. Kleinveld

Construction of street elevation. Credits: G. Kleinveld

Flooded streets in Kockengen after the heavy rainfall of July 2014. 
Credits: G. Kleinveld

The planning of the elevation of the public ground in the village. 
Credits: www.kockengenwaterproof.nl
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Recommendation for decision-makers

Transformation is often characterized by non-linear chan-
ges or departure from the status quo. Climate change is ex-
pected to increase flood risk across much of Europe, indeed 
changes in the timing of floods as a consequence of human 
caused climate change has already been detected. TRANS-
ADAPT has resulted in a substantial empirical assessment of 
how transformation is happening in flood risk management 
in four European countries (Austria, France, Ireland and the 
Netherlands). Our case studies highlight innovations in flood 
risk management that are serving to increase the resilience 
of vulnerable communities. A key challenge then, is to dis-
til our key learnings and recommendations from across case 
studies, so that such innovations can inform other locations 
and jurisdictions. 
Our analysis finds that what constitutes transformation is 
context specific. Whilst the Netherlands has a long history of 
managing flood risk through multiple land-uses, such approa-
ches are only emerging in other jurisdictions. Who and what is 
transformed is also case specific. Multi-use flood protection, 
for example, can be transformative for flood risk manage-
ment governance structures, but it can also be transforma-
tive for communities involved. We find that demands for 
novelty arise from issues including (1) lack of funding, legal 
protection and space, (2) communities demanding increased 
input into planning/implementation, and (3) blurred bounda-
ries between public and private spaces and responsibilities.
Across our case studies it is worthwhile pointing out that it 
is the combination of changing flood risk with other socie-
tal pressures that is driving transformation in flood risk ma-
nagement. For instance, in Le Mans (France) and Rotterdam 
(The Netherlands), changing flood risk, in tandem with a desi-

re for better urban environments, that enhance community 
wellbeing, were key motivating factors. In these cases, urban 
communities with high levels of social problems and histori-
cally deprived of greenspaces for sport, recreation and leisu-
re, were successful in disrupting the traditional approaches to 
flood risk management, resulting in two case studies that are 
leading the way in community led, multiuse flood defences. 
On the other hand where attempts at multi-use approaches 
failed, such as in the case of Skibbereen (Ireland), the domi-
nant voice of the business community was for a simple, tradi-
tional, single function, engineered flood defence, rather than 
a multiuse flood park. Interestingly, this was a more rural set-
ting where access to land is not problematic and the single 
objective of the community was flood risk reduction. Where 
successful, we find that multifunctional protection schemes 
provide multiple benefits through reducing pressure on limi-
ted land and thus mitigation of land use conflicts. They can 
also attract investors, providing new financial resources to 
com¬plement scarce public finances.
Across all of our case studies attempts at transformation 
were undertaken during ‘windows of opportunity’, typically 
after the occurrence of a major hazard event. For examp-
le at Pfunds (Austria) deliberations commenced following 
the floods of 2005, similarly in Le Mans (France) attempts 
at change commenced following flooding in 1995. Where a 
window of opportunity did not exist, i.e. a recent flood had 
not happened (e.g. Clontarf (Ireland)), attempts at transfor-
mation were stifled by conflict between the local govern-
ment and communities. 
When a window of opportunity appears successful transfor-
mation still depends on a key individual or group that act as 
an agent of change or a policy entrepreneur. For instance, in 
the case of Pfunds (Austria) this was the local major, in Le 

TRANS-ADAPT has resulted in a substantial empirical assessment of how transformation is happening in flood risk management in four Eu-
ropean countries (Austria, France, Ireland and the Netherlands). Flooding in August 2002 in Emmersdorf/Danube, Austria. Credits: Austrian 
Armed Forces

Lessons learnt
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Mans (France) it was the local community. In each successful 
case the policy entrepreneur maintains pressure on govern-
ment agencies for change and takes a leadership role in com-
municating between communities and government agencies. 
In all cases, success at innovation and transformation is pre-
dicated on institutions involving and activating the public in 
planning and implementing flood risk policies in both public 
and private space. This requires a transformation of govern-
ments’ (facilitation) and the public (taking and keeping char-
ge). However, even where flood management is heavily top 
down, opportunities exist for local stakeholders. Identifying 
and understanding latent social values and concerns early in 
the adaptation process is crucial if innovation is to progress 
effectively and efficiently.
‘Community-based’ initiatives are still dominated by local 
governments (municipalities) as the key actors, initiators and 
decision-makers. Institutionalization enables a clear alloca-
tion of responsibilities to local governments and causes a 
legal obligation to involve residents in these kinds of initia-
tives, but this is a quite basic form of participation (informa-
tion sharing and consultation). The cases show differences 
in willingness to participate by the residents. This can be ex-
plained by differences in social capacities, and by differen-
ces in facilitation from the side of the local governments. The 
influence of residents, resulting from participation, is often 
limited to the design of the adaptation measures. In the ana-
lysed cases residents did not have any influence on the se-
lection of the measures themselves.
Increasing the participation of communities is key to reali-
sing the benefits of multiuse flood defences and other in-
novations in flood management. Priority should be given to 
identifying ways to increase residents’ participation beyond 
consultation and information sharing, towards co-creation of 

flood solutions. This could be through hiring of people with 
specific skills or use existing community managers who are 
already familiar with the neighbourhood patterns and soci-
al structures.
Where efforts at novelty have failed, barriers include: (1) soci-
al and cultural values (communities and institutions); (2) ins-
titutional reliance on technocratic approaches above valuing 
local knowledge; (3) institutional regulatory practices and (4) 
failure of public participation. Taken together, these cases of-
fer valuable empirical insights into the process of transfor-
mation and an opportunity to learn from empirical examples 
of what works and doesn’t when it comes to transformative 
approaches to flood management.

Innovation in natural hazard risk management that are serving to increase the resilience of vulnerable communities are needed. A key chal-
lenge is to distil our key learnings and recommendations from across case studies, so that such innovations can inform other locations and 
jurisdictions. Rescue operation after the Galtür 1999 avalanche events. Credits: Austrian Armed Forces

Mitigation beyond technical approaches is needed to foster socie-
tal transformation in hazard risk management. Credits: S. Fuchs
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