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Abstract: Since 2000, with the elaboration of the Water Framework Directive (WFD), a 

general agreement was achieved at the European level for implementing sustainable urban 

water management (SUWM) practices. However, there is criticism on the applicability of the 

WFD at the local level leading to disparities between administrative units of the same region 

or state (Andersson, Petersson, and Jarsjö 2012). Even so, research based on Australian cases 

revealed that regardless the regional or national legislation, discrepancies between 

administrative units have a local origin (M. Brown and Libeman 2004). This paper aims to 

present an interesting case of fit-for-purpose governance in Forest Municipality, Brussels 

Capital Region, Belgium, that is currently enabling the implementation of SUWM practices 

through a combination of top-down (the establishment of a municipal water department) and 

bottom-up (non-profit organizations, citizens’ committees) management. Based on the 

investigation of the present water policies and on the mapping of the social-ecological 

systems, this paper evaluates the different governance structures and governance processes in 

relation to their outcomes in their transition towards SUWM practices.  

Keywords: sustainable urban water management; fit-for-purpose governance framework; 

Forest Municipality, Belgium. 
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1. Introduction 

Currently, sustainable urban water management practices (SUWM) focus mostly on stormwater 

management and are referred to in the specific literature in North America, as Low Impact Development 

[1], in UK, as Sustainable Urban Drainage System [2], and in the French-speaking community, as 

Alternative Measure to Surface run-off [3]. Recently, the use of the term WSUD grew in importance and 

moved from Australia also to UK, the Netherlands or Germany due to its wider applicability to grey or 

black water [4,5]. The development of this wide range of terminology shows the different concerns and 

forms of sustainable practices [6].  

Research based on the practice of SUWM shows that there are several reasons behind their low 

dissemination: a lack of correlation between their construction and maintenance [7,8], the uncertainty 

regarding who should pay for their implementation and maintenance [9], a reduced level of community 

acceptance [7,10], the unclear role of the property owner [8] and, the unclear connection with the concept 

of ‘sustainability’ [8]. At the level of governance mechanisms, research shows that there is a lack of 

benchmarking at policy level [11] and a lack of understanding on how to enable the change from 

conventional to SUWM practices [12].  

The introduction of water policies at the European level, starting with the year 2000, such as the 

Water Framework Directive (WFD), put pressure on the Member States to implement SUWM. However, 

at the level of local councils, the implementation of WFD proved to be difficult [13]. Research based on 

Australian cases showed that disparities between how each local council applies water polies appear due 

several local causes: the capacity for local governance systems to accept innovative ideas, to have a 

leading actor in SUWM practices and, to enhance interdisciplinary approaches [14]. The adaptive 

governance, aims to create similar conditions by combining top-down and bottom-up initiatives with a 

strong emergence of “bridging” actors [15]. However, there is lies in its application [16].  

The fit-for-purpose framework is meant to evaluate the way in which the proposed measures are fit 

for the objectives and deliver the expected results [12]. Researchers developed this framework to help 

understand the difficulties of administrations to adapt to uncertainties and complexity, such as the 

transition to SUWM practices [12]. The framework was tested on cities from Australia and the 

Netherlands and was usually used to compare case studies in three steps: the purpose of the governance 

mechanism, the mapping of the context and the evaluation of proposed measures.  

New knowledge is brought to the concept of adaptive governance by the fit-for-purpose governance 

framework in applicability. While the adaptive governance focuses on the transition and adaptation to 

changes, fit-for-purpose framework helps in understanding the efficiency of a given mechanism based 

on its objectives [16]. The flexibility of the framework allows its application in different contexts in the 

transition towards SUWM practices.  

One of the 19 municipalities in Brussels Capital Region (BCR), Forest is an interesting case of 

implementing SUWM practices and one of the most advanced in this direction, standing apart from the 

whole region. This paper aims to investigate the governance mechanisms put in place in Forest, which 

allowed a faster dissemination of SUWM practices. The fit-for-purpose governance framework is used 

to analyze and organize the information related to the case study and to draw attention on its applicability 

at the local scale. Based on the Forest case study, the paper highlights the complex relationship structure, 

which arose among the different stakeholders. The results draw attention on the development of Forest 
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governance structure from a top-down – bottom-up institutional linkage to relationships of development, 

empowerment and co-management between the main actors. This transition is enabled by the 

development of two organizations, Forest Water Department and EGEB association, as bridging 

organizations with the main purpose of enabling a transition towards SUWM practices.  

2. Methods 

The fit-for-purpose framework is an interesting tool for enabling a better understanding of the 

development towards SUWM practices in Forest. Based on the proposed framework [17], the analysis 

of the case of Forest will be carried in three steps: the purpose of the governance mechanisms, the 

mapping of the context they activate and the evaluation of the outcomes. Each step is meant to enable a 

better understanding of how governance mechanisms work, who enables or implements them, the drivers 

behind their implementation and if they are really effective in achieving the objectives. 

Figure 1. (a) Adaptation of the fit-for-purpose framework to the Forest case study. 

 
 

Firstly, in the European context, the pressure of enabling the transition to a sustainable water 

management is not as visible as in the Australian case studies, where long periods of drought and 

constant loss of water resources forced a rethinking of the way water is managed [18]. Most specifically, 

in the case of Forest, the drivers came from, water policies, such as the European Water Framework 

Directive (WFD), governance conditions, for example the conflict between top-down traditional 

practices of water management and bottom-up initiatives organized by neighborhood committees, and, 

finally, in terms of water hazards, waterways pollution and pluvial flooding.  

The second step, the mapping of the context takes into account three types of drivers. We investigate 

the way in which each driver influenced the governance mechanisms put in place in Forest with an 

emphasis on the complexity of the actors’ structure. Firstly, the investigation of water policies shows the 

hierarchical structure behind their application and the organization behind their adoption and 

implementation. This investigation reveals a stronger connection between the European Commission 
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objectives and local initiatives with a rupture from the federal and regional governments. Secondly, we 

aim to regroup the two drivers coming from governance structures and water hazards with an emphasis 

on the tension between different organizations and between the water cycle and the measures 

implemented.  

Until now, the framework was only applied at a city scale [12], the focus of the current paper on a 

local council demands changes in the third step, the evaluation methods. We evaluate the governance 

arrangements, the linkage between different actors and we analyze each type of measure implemented 

by two of the main actors working with water issues in Forest, Forest Water Department and EGEB 

association.  

In the Australian cases, researchers [12,17,19] used to evaluate the governance arrangements based 

on the level of centralization of the governance arrangements using two dichotomies: centralized / 

decentralized and formal / informal. This evaluation allowed positioning the governance structure at a 

specific level of transition towards SUWM practices. For the case of Forest, we chose to evaluate the 

governance arrangements in terms of the relationship between different actors based on the classification 

of Berkes, on cross-scale institutional linkages [20]. This classification allowed connecting actors acting 

across different scales and also from several levels of organization.  

For the second step of the evaluation, we selected a series of criteria that could evaluate the measures 

from a governance, social and environmental point of view. This wider investigation of the measures 

proposed or implemented by the two actors shows the diversity of measures possible with the same 

purpose, a more sustainable mean to manage water in the city. The criteria selected are based on different 

dichotomies. Firstly, the measures are evaluated by their level of centralization in terms of water systems: 

centralized/decentralized and formal/informal. While decentralized measures are autonomous entities 

acting in the same direction, centralized measures act as a whole and are dependent one of each other 

[21]. The formal/informal couple refers to a network put in place in order for the measure to be 

implemented and it varies from a hierarchical organization to an ad-hoc creative network [22]. Secondly, 

considering the long history of public involvement and associative building in BCR, we based our second 

criterion on a different dichotomy: no participation // remunerated // non – remunerated [23–25]. This 

criterion highlights the role of a third actor, the neighborhood committees and its relation with the local 

organizations. The third criterion is based on the work of Rijsberman and Ven on two couples: people 

or environment oriented and based on values or norms [26]. The couples are not dichotomous and are 

based on the key elements of sustainable development: the needs of the present generation, the needs of 

future generations, the carrying capacity of supporting systems and maintaining the ecological, the 

environmental and hydrological integrity. A mixt of the four elements is desired for a more suitable 

sustainable response to local problems and by combing two by two, different approaches arose: Carrying 

capacity, Ratiocentric, Sociocentric, and Ecocentric.  

In order to gather a diverse range of information to complete the framework, this paper is based on 

primary and secondary data collection from different sources. We gathered primary data through 

interviews or group interviews, attendance to conferences and participation to local assemblies during 

the period between April 2013 and February 2015. The collection of secondary data is based on several 

sources coming from academia, documents, publications and media materials on the subject of European 

water policies, governance mechanisms and sustainable practices.  
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In terms of primary data, firstly, the interviews and group interviews were carried with actors actively 

involved in the decision making process of each organization. The interviewers were identified through 

recommendation or through attendance at the same meetings. The background of the interviewers was 

diverse, coming from water operators, regional agencies, academia, private sector, non-profit 

organizations and community. A first series of interviews (April 2013 – September 2014) was carried 

based on a semi-structured questionnaire and was meant to capture the actor’s role and vision on the 

current situation of Brussels’ water management. The second series of interviews (January – February 

2015) were semi-structured, but with the specific objective of identifying the measures adopted by the 

main organizations implementing SUWM practice in Forest: Forest Water Department, and the non-

profit organization, EGEB. Secondly, we gathered primary data by participating in a series of 

conferences (April 2013 – February 2015) organized by non-profit organizations in BCR, the European 

Union Parliament and universities related to innovation in water management, most specifically the ones 

related to stormwater management. Actors coming from the private sector, local administration, private 

operators and academia presented the conferences. The attendance to the conferences helped us to have 

a wider understanding of the current situation in BCR, future projects and possible innovations. Thirdly, 

we were actively involved in local assemblies (January 2014 – February 2015) with the local 

administration, non-profit organizations and urban practitioners. The meetings were carried in the 

context of participatory governance mechanisms, such as Contrat de Quartier, Quartier Durable and 

design student workshops.  

One of the main sources for secondary data collection for water policies were the regulatory plans 

and documents coming from the European Commission, Brussels’ Regional Government, Brussels 

Environment Regional agency and Forest Local Council. While at the European and Regional level, the 

information was easier to find in the media, at the local level the regulatory plans were collected directly 

from the local Water Department. A large series of organizational publications and records together with 

media materials were consulted in order to understand the structure of each organization and its role in 

the BCR sector. An important secondary source for elaborating the conceptual framework of analysis 

came from academic literature on the subject of governance mechanisms and transitional management. 

The documentation was gathered through desktop research and particular documents from organizations.  

3. Results and Discussion  

3.1. The present water policies 

Influenced by the Earth summits (1992 Rio de Janeiro, 1995 New York, 2002 Johannesburg), the 

European Water Framework Directive (WFD) came into force in October 2000 and put pressure on the 

Member States to start the transition towards SUWM practices [27,28]. Belgium, as member of the 

European Union since 1958 [29], had to comply with the obligations emitted by the WFD. The directive 

influenced the development of water policies in BCR and its local councils. Among them, the commune 

of Forest succeeded in adapting faster to the requirements of the WFD by integrating water policies in 

urban planning regulations.  

WFD influenced the development of water policies in the Member States, by forcing them to release 

a River Basin Management Plan (RBMP) by 2012 [29,30]. Belgium failed to respect the deadline and 
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faced legal action. The difficulties in complying with the timeframe reflected some of the barriers behind 

the implementation of SUWM in Belgium. The difficulties were at the level of coordination between 

Belgium’s regions [29], in applying WFD to local conditions and the replacement of WFD goals with 

political concerns leaving as secondary the understanding of the reality of local ecosystems [31].  

In 2006, based on the WFD [32], BCR government agreed on delivering a regional RBMP, an 

integrated part of the RBMP for the Schelde river basin. The BCR’s program of measures for the RBMP 

(Plan Gestion de l’eau) [33] is composed by 8 measures with just one of them specific to BCR’s territory, 

on flood protection [34]. A series of criticisms were directed to the program due to its lack of precisions 

on the timeframe or the organizations in charge of implementing the measures, lack of tools or criteria 

to present a cause and effect relation or a methodology for evaluating the effectiveness of this measures 

[27–29]. 

The RBMP for BCR was developed under the coordination of Brussels Environmental Agency (BE), 

a regional administrative body and the participation of regional water operators (VIVAQUA, 

HYDROBRU, Port de Bruxelles and SBGE). The structure of the stakeholders influencing the water 

sector in BCR (Figure 2) is based on a high dissemination of roles and tasks difficult to control and 

coordinate. Just in 2014, BE was recognized as coordinator in organizing watershed committees [35] 

composed by the regional water operators. Unfortunately, the role of local councils and associations was 

not mentioned in the new legislation.  

At the beginning of 2015, the RBMP for BCR had few effects on urban plans and regulations and are 

usually just consultative. Even if the plans are available for consultation via online motors or printed 

copies, there is a lack of understanding of their impact area. During the interviews we carried with 

practitioners in the urban planning sector, we found that there is a lack of understanding of the reasons 

and the source of the regulations. The RRU (Regional urban regulation) and the RCU (Communal urban 

regulation) are the only mandatory urban regulations, which integrate water related measures for new 

constructions or large renovations. There is a subordinate relation between them, the RCU cannot 

disagree with the RRU, but has the liberty to propose a higher restriction in a given direction [36]. Each 

local council has the liberty to elaborate the RCU, but is restricted to the approval of the Regional 

Government.  

In the RRU, there are mandatory regulations relative to stormwater management that are meant to 

follow the RBMP in terms of water infiltration: green roofs are obligatory for buildings with a surface 

higher than 100 m2 of flat roof, water tanks of 33l/m2 of roof surface projective to the horizontal surface 

and the maintenance of 50% of permeable surface of unbuilt surfaces [29]. Even if the restrictions are 

very specific, there are no explanations on the reasons behind the choice of criteria.  

A first plan of protection against flooding delivered by Forest local council came into force in 2012 

and a new RCU has been adopted at the beginning of 2015 [37]. The RCU in Forest follows the 

obligations given by the RRU with a more detailed explanation relative to infiltration methods and also 

the method of detention of stormwater before entering the sewer system. For existing buildings, the 

commune of Forest decided to enlarge the regulation also to a specific type of restauration [38]. The 

RCU for Forest is one of the most complete in BCR in relation to the management of stormwater and 

the protection against flooding, closely connected to the 5th measure of the RBMP or BCR and the Plan 

Pluie developed by the BCR. 
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Figure 2. (a) Actors influencing the water sector in Brussels Capital Region. 

 

2.3. The socio-technical systems of the context 

The present Brussels’ water system is the result of a strong engineering process started in the second 

half of the XIX century when the urbanization process knew a significant progress. Historians [39–42] 

have explained that increased hygiene standards, the need for land on which to build, and the 

technological progress have been among the main drivers. The use of local resources (water springs and 

surface water) and the limited onsite use of excrements [42], has been replaced by centralized systems 

of supply and drainage depending on areas external to the region. Brussels’ water system consists, for 

supply, of an extended drinking water pipe network with related points of abstraction and centralized 

reservoirs, and, for drainage, of a combined sewerage and stormwater pipe network with centralized 

peak storage reservoirs and two centralized wastewater treatment plants. 

This compartmentalized water system reflects its governance structures. Water is an affair of few 

institutions whose perspective is most of the time very technical and based on economic figures. Surface 

water is in the hands of IBGE/BIM (Brussels Environment, the regional agency for the environment) 

responsible for the streams, the lakes as well as the canal, the Port of Brussels also responsible of the 

water of the navigable canal crossing the heart of Brussels. SBGE/BMWB (Société Bruxelloise de 

Gestion de l’Eau) and, in some limited parts, HYDROBRU (Intercommunale Bruxelloise de Distribution 

et d'Assainissement d’Eau) control the main drainage pipe collectors that have replaced the original 

streams and rivers. They also monitor the peak storage reservoirs. In addition, SBGE/BMWB controls 

the South treatment plant. VIVAQUA directly manages the combined sewage network and, on behalf of 

SBGE/BMWB, the South treatment plant. AQUIRIS, a branch of the international group VEOLIA, has 

the control of the North treatment plant. Drinking water is governed by HYDROBRU which guarantees 
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the distribution as well the communication with the consumers and the system of invoicing, and 

VIVAQUA which is responsible for the protection of the sources, abstraction, treatment and distribution. 

The compartmentalization of the water system results in little communication and integration.  

Recurrent flood events jeopardize the livability of BCR [43]. The considerable surface paving that 

occurred in the last decades together with the limited capacity of the combined sewage system are among 

the main causes. Between the 1950’s and the 2000’s, in the metropolitan area of Brussels, impervious 

surfaces on average doubled [44]. This has abruptly increased the stress on the infrastructures engineered 

to perform drainage. So far, the combined sewage system collecting at once stormwater and wastewater 

proves do not have enough capacity to deliver downstream the enormous volumes of stormwater run-

off linked to major storm events. Overflow of untreated effluents is frequent with serious damages for 

inhabitants and the overall environment [41]. A considerable amount of the regional rainwater is treated 

in the two treatment plants, producing a significant loss of energy. If large amounts of rainwater are 

wasted, in order to supply Brussels, large amounts of water are withdrawn from resources of upstream 

areas located outside the regional borders. This paradoxical situation becomes more noteworthy if the 

price of drinking water is regarded. Brussels’ drinking water is among the most expensive ones in Europe 

and its cost expected to increase [45]. The expected changing precipitation and evaporation patterns 

make the situation worse and raise pressures on the institutions in charge. According to the existing 

climate models for the central Belgium, a shift of the potential evaporation rates is expected, potentially 

leading to drier conditions, especially during summer [46]. More uncertainty is linked to the precipitation 

figures since models forecast sometimes conflicting results [46]. However, what seems clear is that, in 

the near future, the region will have to cope with a greater uncertainty. 

Despite all these problems in the region, the process of change still seems to find little room in the 

mind-set and programs of the institutions responsible for water. Besides the recently expressed interest 

to re-arrange the public space in order to perform a more integrated management of water [47], the main 

stream remains the consolidation of the present technocratic system. Renovation of the outdated pipe 

networks and the construction of new underground peak storage systems is the sort of projects planned 

for the coming decades [48].  

2.4 The emergence of a new governance structure 

The complex structure of the relations between different stakeholders in the BCR’s water sector, the 

numerous hierarchical levels of decision making, a higher division of responsibilities among regional or 

local departments (see Figure 1) together with the multitude of problems due to BCR’s traditional water 

system created the conditions for the emergence of new actors in SUWM practices. In the case of Forest, 

two actors increased their influence on raising awareness, education and capacity building in 

implementing SUWM practices. One is Forest Water Department (WD), part of Forest local council and 

the other is Etats Généraux de l’Eau à Bruxelles (the General water states of Brussels - EGEB), a highly 

active association in increasing awareness on the benefits of SUWM practices in BCR. In the current 

paper, we argue that the collaboration between the two actors is one of the reasons behind the fast 

development of SUWM practices in the commune of Forest. None of this could have been possible 

without the strong implication and perseverance of a third actor, Forest’s neighborhood committees with 

the main objective being the protection against flooding [49].  
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The interviews carried with the representatives of the two organizations, the participation to 

presentation conferences and meetings allowed us to compose a detailed understanding of their practices. 

Further on, we will investigate the main initiatives started by Forest WD and EGEB association in the 

field of SUWM in Forest with an emphasis on the process and the actors involved.  

At the beginning of the 1990’s, the management of the sewer system is no longer assured by the local 

councils, but by an inter-communal agency, Intercommunale Bruxelloise de Distribution d’Eau (since 

2006 referred to as Hydrobru). As the drainage system is part of the sewer, HYDROBRU took the lead 

in protection against flooding by building a series of underground retention basins. Even so, in the 

present, it is the local council who is responsible for the protection against flooding at the communal 

level, especially for household floods. 

Due to the constant increase in the number of household floods and the constant pressure coming 

from neighborhood committees, Forest’s local council decided to create a Water Department (WD) to 

analyze the situation. Forest WD is composed by a civil engineer and an environmentalist. This 

collaboration enabled a larger understanding of the situation and a higher interest on the causes of 

flooding. Based on the local conditions, Forest WD seized different opportunities of implementing 

SUWM practices on the territory of Forest that could substitute the end of pipe solutions, such as the 

ones proposed by Hydrobru. 

 Forest WD succeeded to get closer to the neighborhood committees and to create a real exchange of 

knowledge on the question of water. This exchange had as objective the investigation of the local 

situation and the main causes of flooding. The investigation was made by volunteer citizens and followed 

the history of the area and the way the commune changed its hydrographic structure, the gathering of 

real-time data on the effects of flooding in private and public areas of the commune and on the effects 

of the urbanization and water usage on the increase in flooding.  

This wider understanding of the local conditions encouraged Forest WD to implement a series of 

structural and non-structural measures, which together started a more diversified action towards SUWD 

practices and an increase in livability.  

As structural measures, a series of on-ground works were implemented. Firstly, the project in Jaques 

Brel Park was a first example of the success of the negotiations carried by Forest WD. The main 

challenge of this project was to convince the companies with headquarters at the limit of the park to 

build a new sewer system in order to improve the water quality of two lakes. Secondly, the council 

agreed on the construction of two underground retention basins realized by Vivaqua [50]. The projects 

aimed to prevent flooding caused by the overflow of the sewer system. Thirdly, a series of on-going 

ground works are coordinated by Forest WD in order to use the existing water sources and the stormwater 

to recreate a network of new urban rivers. This project is still at the level of discussion due to difficulties 

in managing different street functions, such as traffic, parking or energy and gas distribution. 

In terms of non-structural measures, firstly, Forest WD focused on integrating water related policies 

in urban planning regulations. A new RCU was released in March 2015 and introduced more specific 

demands for infiltration and detention measures [38]. Secondly, Forest WD, through regional programs, 

took the opportunity to introduce incentives for the rehabilitation of rainwater tanks. Thirdly, a series of 

initiatives were developed in order to raise awareness among the inhabitants about water related 

problems.  
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The specific collaboration of Forest WD with EGEB association and the neighborhood committees 

allowed a faster dissemination of knowledge and the integration of water issues in urban planning 

regulations. The biggest challenges encountered by the department came from other departments within 

the Forest local council. The pressure on urban space in Forest is important and the challenge is to find 

a mean to create multifunctional landscape that could mitigate this pressure. 

EGEB association is renowned in Brussels for their capacity to activate citizens’ participation in water 

related issues. The association paved the way towards the implementation of a new concept: “Bassin 

Versant Solidaire” (BVS) (catchment solidarity) in BCR. The concept is strongly related to one of the 

main demands of the European WFD, managing water at the level of the catchment. The members of 

the association do not relate to the WFD or mention its influence, but consider the start of the concept 

of BVS as a reaction to the social realties in BCR’s valleys. The disparity between the inhabitants leaving 

uphill and downhill in the valley is strongly visible in terms of income, public space and household 

values [51]. More than that, the areas at the bottom of the valley are considered to be one of the most 

sensitive to pluvial flooding [52]. Based on these observations, EGEB association finds important in the 

transition to SUWM practices, to introduce the BVS concept to enable a link between the uphill and 

downhill not just for the water cycle, but also for social cohesion. 

In 2015, EGEB association is actively working on three pilot projects: the Maellbeek Valley, the 

Molenbeek Valley and the Forest council, part of the Zenne Valley. Among the three, the action in Forest 

developed faster and moved from raising awareness among the community towards a closer 

collaboration with the administration in delivering practical measures.  

The first action of EGEB association was located in the Maelbeek valley and became the driver for 

future pilot projects. The goal was to guide the community in opposing the authorities’ decision to build 

an underground stormwater retention basin underneath a central public space in BCR, Place Flagey. 

They seized the moment as an opportunity to enable a change in water management and more than that 

in the way urban planning decisions were taken in BCR. In the end, the underground stormwater 

retention basin was built and the square was transformed into a large sealed open public space. Even if 

the opposition did not succeed to change the authorities’ decision, it showed the impressive awareness 

and understanding of what kind of SUWM practices could be integrated in the dense environment of 

BCR. The action in the Maelbeek valley continued with a series of guided tours, community workshops 

and information brochures, which raised awareness among the community on the biodiversity of the 

valley and the damaging effects of urbanization.  

The initiatives in the Molenbeek valley began in the summer of 2014 with the start of a series of 

guided visits. The valley is one of the poorest in the BCR so the challenges in this case are passing over 

the water issues to social cohesion and the resistance to gentrification. In this case, results are waiting to 

appear.  

The action in Forest lead by EGEB association started with guiding the inhabitants in one of the 

participatory regional programs: quartiers durables. The neighborhood which enabled the action is found 

on the upper side of Forest and was not motivated by water issues, but by the decision of Forest local 

council to cut most of the street trees. The neighborhood committee strongly opposed the decision and 

seized the opportunity to go even further and to integrate water related issues. In 2015, the project 

proposal is developed by a landscape office and was well received by the community and Forest WD, 

but it did not received yet funding for the physical realization.  
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EGEB association organized a series of workshops in Forest with the objective to map the current 

situation. The mapping tool used, Map-it was developed by researchers from Ghent University and 

adapted by a local architectural office. The three session of Map-it succeed to identify the problems 

related to water in Forest and to arrive at several objectives and visions for the future development. The 

sessions were not only a success in terms of developing future scenarios for the commune, but it brought 

together inhabitants from different social, cultural or economic background living uphill or downhill. 

The results of the Map-it were presented during a round table discussion, which hosted representatives 

of the local and regional administration, water operators, private sector, academia and inhabitants. The 

round table was considered a success and a first step towards a Bassin versant solidaire.  

According to EGEB association, the Round Table lead to the entering in force of a new regional law 

in August 2014 mandating the organization of working groups based on each BCR’s valley [35]. The 

coordinator will be Brussels Environmental Agency and the members will be the regional administration 

and the water operators. Unfortunately, there is no specification made on the role of local 

administrations, inhabitants or non-profit associations. The law is also a result of the BCR water directive 

and the European WFD.  

EGEB association became trustworthy from the point of view of the local council and the 

neighborhood committees as consultative body on any water related problem. The actors are starting to 

multiply and the EGEB are in competition with different other associations. With an achieved informal 

legitimacy, the EGEB is lacking a formal and financial recognition. There is an important moment of 

passing from a spontaneous bottom-up initiative to a formal way of action. EGEB is starting to exit the 

experimental phase and needs a more structural type of activity in order to achieve its objectives. For 

now, the association is involved in new regional programs in collaboration with different associations, 

practitioners and academia for receiving funding for their initiatives.  

It is important to mention, that all the initiatives coordinated by Forest WD or EGEB association are 

in a large part initiated or sustained by the neighborhood committees, a bottom-up initiative born from 

the lack of support from the municipality to protect the households from flooding. This third actor has a 

formal influence on the urban planning decisions in Forest through three types of participatory means 

put in place by BCR or the Local Council, Quartier Durable (Sustainable neighborhood), Contrat de 

Quartier (Neighborhood contract) and Public reviews of large urban projects. These means only partially 

finance the program excluding the physical realization, they often lack transparency in the way projects 

are selected and financed or their criticisms are not all the time taken into consideration. Thus, these 

means proved to be insufficient for the neighborhood committees’ goal to improve the commune’s 

livability and to protect it from water related hazards.  

According to the interviews we carried out, the neighborhood committees are an active actor and use 

informal methods to influence the local administration. Their influence created the link between Forest 

WD and EGEB association. The relation between Forest WD, EGEB association and the committees 

created conditions for a new type of active participation. Most of the initiatives of Forest WD or EGEB 

association were suitable to the context as part of this collaboration due to a deep understanding of the 

local conditions.  
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4. Experimental Section  

4.1. The Governance structure in Forest 

The governance structure in the case of Forest for implementing SUWM practices is composed by 

four main actors. Each actor is connected with another one by different type of linkages. The network is 

not homogenous or uniform, but this is actually a quality, it allows it to be more flexible (Figure 3). All 

the measures initiated by Forest WD (Table 1) and EGEB association (Table 2) took advantage of the 

complexity of the network and sized opportunities in the way the Regional Government manages the 

issue of water. The neighborhood committees have a central role in enabling change and bringing the 

local knowledge in the implementation of each measure. 

Table 1. Measures initiated by the Water Department of Forest 

Measures Structural / 

Non-Structural 

Timeframe Status Collaboration Partners 

Park Jaques Brel (finalized) Structural 2012 - 2013 Completed Uccle local Council, Jaques 

Brel companies, Vivaqua 

Bempt Avenue (on-going) Structural 2013 - future Plan Forest Urban Planning 

Department  

New Urban Rivers initiative Structural 2013-Future Vision Neighborhood committees, 

EGEB 

Stormwater retention basin (Audi and 

Baeck)  

Structural 2006 -2014 Completed Vivaqua 

RCU – stormwater management 

released and adaptation  

Non-Structural 2009-2015 Released  BCR Regional government  

Coordination working group with 

regional water operators  

Non-Structural 2010 - present On-going 

initiative 

Bruxelles environnement, 

Vivaqua, Hydrobru, SBGE  

Organization Water Day Non-Structural 2012 On-going 

initiative  

EGEB 

Plan Communal de Lutte contre les 

Inondations (Communal flood 

management plan) 

Non-Structural 2012 Released BCR 

Household incentives for restoring 

rainwater tanks 

Non-Structural 2015-2018 On 

discussion 

Contrat Quartier Abbey, 

Vivaqua 

 

The approach of Forest WD in implementing SUWM practices can be considered of the bottom-up 

type in relation to the European Commission and the Regional Government, but it has a top-down 

position in the way initiatives are implemented. A lack of specifications regarding water management 

practices in the urban planning regulation at the regional level allowed the development of a co-

management relation between the Regional Government and Forest local council in relation to water 

practices. Under these conditions, Forest local council had the opportunity to incorporate in their urban 
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regulations stronger water related interdictions and obligations in relation to infiltration and detention of 

stormwater.  

In the case of the relation between EGEB association and the Regional Government, researchers 

(Berkes, 2006) refer to this type of governance arrangement as “citizens’ science”. This arrangement is 

usually developed in industrial countries with a strong associative tradition, as it is in the case of BCR. 

The knowledge “citizens’ science” comes from a mix of scientific evidence and observation on site. 

Similar to the case of EGEB association, the relation with the Regional government is usually in terms 

of sharing information and policy partnership, but it is not a real sharing of power and a formal 

recognition of the role of EGEB association in water related issues.  

The governance arrangement between the local government and EGEB association tends to borrow 

some strategies from the “citizens science” and co-management practices. There is an informal 

recognition of Forest WD regarding the role of EGEB association and the sharing of power is made just 

in terms of participatory processes. We can refer to as Development, Empowerment, Co-Management 

Arrangements [20] with a low sharing of power between three actors: Forest Water Department, EGEB 

association and the neighborhood committees. 

Table 2. Measures initiated by EGEB association. 

Measures Structural / 

Non-

Structural 

Timeframe Status Collaboration Partners 

Three Map – it sessions for mapping the context, 

the inhabitants’ aspirations and future objective 

for a sustainable water management in Forest 

Structural 2013 - 2014 Completed Forest Neighborhood 

committees  

Blue-green guided tours Non-Structural 2013 - Present On-going Forest Neighborhood 

committees  

Introducing the concept of ‘Bassin versant 

solidaire’ (Catchment solidarity) 

Non-Structural 2013 - Present On-going Forest Neighborhood 

committees  

Organization of a round table on the topic of 

Catchment solidarity regrouping regional and 

local administration, water operators, 

researchers, associations and neighborhood 

committees 

Non-Structural 2010-2015 Released  Forest Neighborhood 

committees, Forest Local 

Council 

Coordination of student design workshops Non-Structural 2012 On-going 

initiative  

Researchers, Faculty of 

Architecture (ULB) 

Assisting the inhabitants in the Contrat de 

Quartier Abbey and the Quartier Durable 

Neptune 

Non-Structural 2012-2018 On-going 

initiative 

Researchers, Faculty of 

Architecture (ULB), Urban 

design and planning offices  

 

The governance structure in Forest diversified over a period of 5 years, 2010-2015, with the 

establishment of Forest WD and the connection established with the EGEB association and the 

neighborhood committees. The challenges of the current structure is to make a transition towards the 
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stabilization of roles and the integration of other actors from the water sector, such as Brussels 

Environmental Agency and the water operators. The current governance structure allows the 

diversification of roles and capacities. Traditionally, the regional government had a top-down approach 

in working with the local council, association and neighborhood committees. The creation of a more 

diversified relation among the bottom-up actors allowed to change the balance and to enable the 

diversification of governance arrangements.  

Figure 3. (a) Governance structure in Forest for creating the conditions to enable the 

transition towards SUWM practices. 

 

4.2. Evaluation of measures implemented by Forest WD and EGEB association 

In this section we evaluate the measures initiated by the Water Department and EGEB association in 

water management (Table 3) that were enabled by the governance structure previously analyzed. The 

evaluation is made based on the three series of criteria, explained in the first section of the current paper: 

level of centralization, the driver of the measure with the type of approach and the level of participation 

of the inhabitants. This evaluation allows us to have a deeper overview of each type of measure and their 

capacity to enable a transition towards SUWM practices.  

The first criterion was used by researchers in the analysis of the Australian case studies [12] and was 

based on centralized / decentralized and formal / informal criterion. In the case of Forest, there is a clear 

tendency of Forest WD to introduce decentralized measures in terms of water policies. For on-ground 

works, Forest WD supports a combined use of centralized and decentralized measures in order to have 

a diversification of means to protect against flooding. The measures of EGEB association, due to the 
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nature of the association, are decentralized and informal. The organization of formal round tables reveals 

the tendency of the association to move into a new phase, in the search of a more formal legitimacy of 

action. 

Related to the second criterion, researchers agreed [26] on the fact that SUWM practices lead to 

various benefits, if they are the result of the integration of different approaches to the environment. 

Within the measures initiated by Forest WD and EGEB association, we can find a mixture of the four 

approaches Carrying Capacity, Ecocentric, Rationcentric and Sociocentric. Even so, there is a clear 

tendency towards Ecocentric and Sociocentric initiatives.  

Considering the third criterion, the relation to the inhabitants results stronger in the case of the EGEB 

association, who is specifically focused on their participation. EGEB association is actually considered 

a mediator between the Local council and the neighborhood committees and finds it difficult to change 

their status. The position does not allow them to have a stronger impact at the level of the administration, 

as an independent consultative body. Forest WD succeeds in maintaining a more balanced relation with 

the inhabitants and usually this is done via EGEB association.  

The measures implemented by Forest WD and EGEB association appear complementary, especially 

in terms of citizens’ participation. After a deeper analysis, by comparing the measures implemented by 

the two organization and the interviews we carried, we perceived some degree of roles overlapping. On 

one side Forest WD aims to be more involved in the inhabitants’ initiatives and considers EGEB 

association as an important mediator in this interaction. On the other side, EGEB association grew in 

expertise on water issues and aims to have a guiding role in the implementation of initiatives, not just as 

mediator in participatory initiatives. Both organizations are currently in a transition phase and in the 

stabilization of their roles. The success of their measures was in a big measure due to their way to interact 

with citizens and succeed to have diverse range of practices. This diversification of practices helps to 

take a step forward in the transition of SUWM practice, but it can be also unproductive if the actors do 

not succeed to have a more transparent collaboration with a clear understanding of their roles. Forest 

local council should take the role of coordination, but fails until now to show its practical involvement. 

5. Conclusions  

Based on the transition framework towards SUWM practices developed on Australian cities [12], the 

governance structure and arrangements in Forest municipality are situated in the transition stage of Take-

off. This stage is the second in the development towards a stabilization of SUWM practices. A hybrid 

structure composed by bottom-up and top-down initiatives sustained by new policies and on-going on-

ground works characterize this stage. Similar to this stage, as we previously referred to, the governance 

structure in the case of Forest municipality passes through a transition from the top-down – bottom-up 

dichotomy to governance arrangements based on development, empowerment and co-management. We 

argue that this transition was enabled by the appearance of two bridging actors, Forest WD and EGEB 

association. After the analysis of the source of each measure implemented by the organizations, a third 

actor appears as important, but with a lower recognition, the neighborhood committees.  

 

  



 

Table 3. Analysis of the measures initiated by the two organizations (Forest WD and EGEB association). 

Organization // Measures Centralized Decentralized Formal Informal People 

environment 

oriented  

Based on 

Values / 

Norms 

Type of 

Approach 

Inhabitants participation  

Water Department          

Park Jaques Brel (finalized) // Bempt Avenue 

(on-going) 

 x x  Environment Values Ecocentric Remunerated Participation // 

Non-Remunerated Participation 

Stormwater retention basin (Audi and Baeck) 

- Vivaqua 

x  x  Environment Norms Carrying 

Capacity 

No Participation 

New Urban Rivers initiative  x x x Environment Values Ecocentric Non-Remunerated Participation 

RCU – stormwater management regulation  x x  Environment Norms Carrying 

Capacity 

No Participation 

Organization Water Day  x x x People Values Sociocentric Non-Remunerated Participation 

EGEB association         

Three Map – it sessions for mapping the 

context // Blue-green guided tours 

 x  x People Norms Ratiocentric Non-Remunerated Participation 

Introducing the concept of ‘Bassin versant 

solidaire’ (Catchment solidarity) 

 x  x Environment / 

People 

Values Ecocentric Non-Remunerated Participation 

Organization of round tables // Coordination 

of student design workshops 

 x x  People Norms Ratiocentric Non-Remunerated Participation 

Assisting the inhabitants in participatory 

mechanisms 

x  x  People Values Sociocentric Non-Remunerated Participation 

 

 



 

There are still two stages in the transition towards SUWM that Forest has to pass through in order to 

make SUWM a common practice. The summary table (Table 3) shows a small amount of carrying 

capacities approaches that have the capability to embed this type of practice. Not only should the 

measures change, but also the actors and the linkages between them. Forest WD will need a stronger 

connection with the other departments from the Forest Local Council and EGEB association lacks a 

formal legitimacy in order to continue the activities and to have a stronger impact at the regional level. 

The neighborhood committees will need also more participatory tools to put in practice their ideas. The 

change should come also at the level of the Regional Government that will allow the measures started 

in Forest to be more than local and to enhance collaboration between the municipalities. This role is 

starting to be foreseen by Brussels Environmental Agency, who has the expertise to implement SUWM 

practices. Unfortunately, in the present, the agency has a very low capacity in this direction.  

The fit-for-purpose framework allowed to isolate the main purpose of changes in the governance 

structure and to identify the drivers of transitions. Even if, it was applied until now just at the city scale, 

the framework is adaptable also to the local scale. In the case of Forest, we found it important to enter 

deeper in the evaluation of the measures due to the lack of recognition of SUWM in BCR. We chose to 

focus on the Forest municipality and not to the whole BCR due to the low dissemination of SUWM 

practices. The concentrated number of activities related to SUWM in Forest draw our attention and it 

proved to be a good starting point in understanding the drivers, which enabled a better dissemination of 

water, related measures. While at the regional level, BCR government struggles to integrate the 

European Water Framework directive in implementing SUWM, it is at the local level, in Forest, that the 

local conditions and the leading actors allowed to by-pass the regional directives and to move faster in 

this direction.  

Forest case study revealed the importance of local conditions and the role of bridging actors in 

enabling change. Even if, criticism oriented on the applicability of the European WFD lead to problems 

at the level of Member States, the principles of SUWM were developed in parallel at the local scale, 

where the inhabitants desired a more livable and safe urban space. While in countries like Australia, UK, 

Germany or US, technical issues of implementing SUWM were developed in parallel with the study of 

barriers in transition to a new type of water practices, in BCR there is still a lack of understanding on 

how to apply them in the local conditions. These technical problems make each project difficult to adopt 

and demands a large amount of time. The interviews with the professionals and Forest WD showed their 

interest in searching for examples to other countries and adapting them to the BCR context.  
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