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Summary
In recent decades traditional urban water management has been criticized for less consideration of
environmental and ecological impacts. Sustainable urban water management (SUWM) is proposed as
an alternative way of managing urban water sectors. Among other things, the decentralized
wastewater system which considers the local contexts as well as the environmental and social factors
is one of the main themes in SUWM literature. Despite the technical development of small-scale
wastewater systems, sustainability transition in urban wastewater sector remains slow over the years.
Current research suggests that existing governance structures are challenged by the innovative
wastewater systems. The understanding on the supportive governance arrangements for these
innovations is limited. Hence, this thesis research aims to gain knowledge in the viable modes of
governance for the advancement of sustainable urban water management.
A case study about the decentralized wastewater systems in the province Flevoland in the Netherlands
was conducted. By firstly introducing the wastewater regime in Flevoland, this report examines the
governance arrangements for the decentralized wastewater systems in four cases. In addition, each
wastewater system is analysed and compared from six socio-technical dimensions by applying the
modernized mixture approach.
It is found that in general users of local wastewater systems are satisfied with the current working
methods in Flevoland. However, improving the quality of discharged wastewater is still one of the main
tasks in the case study area Almere Oosterwold. The empirical results show that hierarchical mode of
governance exists throughout the wastewater policy processes in four cases. In the meantime, market
and network governance arrangements have also shown some positive effects on the adoption process
of decentralized wastewater innovations. Regarding to the level of decentralization, the wastewater
systems in Flevoland tend to be more centralized in the technical and management scale, and to be
more decentralized in terms of degree of choice of their systems and public participation in policy
processes.
Based on these results, future wastewater policies are recommended to focus policy support, legal
innovations, public participation and incentive mechanism in the market. Additionally, comparison
case studies at different spatial and temporal scales are recommended to understand how different
conditions will influence the effective governance arrangements for SUWM.
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Chapter 1 Introduction
1.1 Problem outline
Water management is recognized as an important factor in urban sustainability (Marlow et al., 2013).
Traditionally, urban water services are delivered by underground pipes which connect users with clean
water supplies on the one end and the ultimate wastewater treatment systems on the other end
(Marlow et al., 2013). Over the last hundred years, urban water systems have generated substantial
benefits for the public via the delivery of reliable clean water, the protection of public health and the
prevention of the public from flood hazard. While it has been proven to be a successful practice in the
past, the emerging challenges such as rapid urbanization, water scarcity, and climate change have
exerted great pressure on traditional water systems (see example Newman, 2001; Pearson et al., 2010;
Brown et al., 2011; Butler et al., 2017). Additionally, with the ever-growing discussion on sustainable
development, conventional urban water systems are often criticized for less consideration of
environmental and ecological impacts (Abu-Zeid, 1998; Sharma et al., 2010; Connor, 2015). The need
for improvements in urban water sectors is becoming urgent (Gleick, 1998; Bertrand-Krajewski et al.,
2000).
Sustainable urban water management (SUWM), as an alternative way of managing urban water sectors
has gained widely concerns in the last decades (Larsen & Gujer, 1997; Hellström et al., 2000; Keath &
Brown, 2009; van de Meene et al., 2011). SUWM is an overarching concept which calls for a shift from
the traditional, centralized, linear urban water management system to adaptive, participatory,
coordinated and integrated approaches, with emphasis on experimental and learning processes
(Farrelly & Brown, 2011; Brown & Farrelly, 2009). Marlow et al. (2013) pointed out that SUWM differs
from traditional urban water systems in its primary task, types of infrastructure, and the philosophy of
managing urban water cycle. Advocates of SUWM remarked three core benefits of such systems: (1) a
more ‘natural’ water cycle through disconnecting waterways from artificial systems to ensure water
flows are closer to the natural systems; (2) enhanced water security via a ‘fit-for purpose’ measures
that using local alternative water sources to match the quality of water to the quality requirements of
each water end-use, which reduces the water extraction from reservoirs; and (3) improved resource
efficiency through minimizing the use of energy and process chemicals for drinking- and waste- water
treatment on the one hand, and reclaiming valuable raw materials such as heat, nutrients and clean
water from wastewater streams on the other hand (summarized by Marlow et al., 2013). Marlow et al.
(2013) concluded that decentralized infrastructure can be one solution to achieve these three benefits.
Decentralized and distributed water and wastewater systems operating under an integrated water
management concept are promoted, which can either co-exist with the centralized water systems; or
stand alone as a sustainable alternative (Sharma et al., 2010). Decentralized wastewater system refers
to the system that the wastewater is collected, treated and disposed or reused in proximity to the
place where it is produced (Crites & Tchobanoglous, 1998). Hophmayer-Tokich (2006) summarized five
major advantages of decentralized wastewater systems, including lower costs, environmental gains,
increased opportunities for local waste reuse, less water intensive and implementation in a stepwise
approach. The interests of these systems become apparent in the areas where centralized solutions
are not feasible or not the most cost-effective way (Hophmayer-Tokich, 2006). The implementation of
decentralized wastewater system allows the existing centralized systems continue operating in a good
manner without capacity expansion (Sharma et al., 2010). Sharma et al. (2010) emphasized the
significance of decentralized water management in the long-term sustainability of urban water sectors.
Wastewater management entails wastewater collection, treatment and reuse or disposal of effluent
and sludge (Crites & Tchobanoglous, 1998). In last two decades decentralized sustainable innovations
have been practiced in several cities (see examples Ashley et al., 2003; Wong, 2006; Roy et al., 2008).
Nonetheless, the predominant mechanism of urban wastewater management remains unchanged
over the years (Marlow et al., 2013). Brown & Farrelly (2009) identified 12 types of hurdles impeding
the uptake of sustainable urban water management. These barriers are related to community,
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resources, responsibility, knowledge, vision, commitment and coordination instead of technical
feasibility. The study concludes that the majority of the impediments are institutionally embedded and
systemic, relating to a range of socio-institutional factors and there is a paucity of strategies to
overcome these barriers. Current studies (van de Meene et al., 2011; Yu et al., 2012a; Franks & Cleaver,
2007) suggested that the poor implementation of decentralized wastewater innovations is related to
a limited understanding of required governance approaches to support their adoption processes.
Particularly, practices of implementing decentralized water systems are situation-dependent and
designed ‘fit-for-purpose’, which means that each system can be unique with different technical and
social conditions. A range of new physical and institutional structures from households to regional
scales are emerging (Yu et al., 2012b). Biggs et al. (2009) contended that current governance structures
are challenged by the new configurations of decentralized water systems. There exist knowledge gaps
in the effective governance arrangements for decentralized water systems, in terms of the planning,
design, implementation, operation, management, reliability, resilience and risk, etc. (see examples in
Sharma et al, 2010; Yu et al., 2012a; Bos & Brown, 2012). Insights into supportive governance modes
are required to overcome these barriers.
This thesis research aims to explore the viable modes of governance for enabling the advancements of
sustainable urban water management. When investigating the governance of urban water
management, it is practical to focus on the city or regional scale which usually corresponds to the
spatial scale of existing infrastructures (Cech, 2005). Therefore, this research adopts a single case-study
approach studying the decentralized wastewater management in the province Flevoland in the
Netherlands, with a focus on the neighborhood Almere Oosterwold. As a pioneer country, urban water
systems in Dutch society have developed more than a hundred years (see Geels, 2005). The average
percentage of Dutch population connected to piped water systems rose from around 40% in 1900 to
82.4% in 1951 (Geels, 2005). From the mid-1980s onwards, Dutch water sector witnessed a paradigm
shift from technocratic water engineering towards ‘integrated-’, ‘sustainable’ water management
(Kuks, 2002; Hegger, 2007). Hegger (2007) pointed out that the water sector has become an integral
aspect of ‘society’, whereas not only the water experts but also various social actors including citizenconsumers are being involved or have to be involved in water management. In terms of urban
wastewater systems, the conventional centralized wastewater infrastructures were criticized for being
fundamentally unsustainable (Hegger, 2007). Thereafter, decentralized sanitation and reuse (DESAR)
technologies were advocated as sustainable alternatives. Several DESAR technologies have been
implemented on the ground in the Netherlands over last two decades (see Hegger et al., 2006). These
local small-scale systems emerged and developed under the national centralized framework. As such,
the debate has moved from the choice between centralized and decentralized water systems towards
governance of this hybrid systems where small-scale decentralized technologies are embedded in large
centralized water systems (Yu et al., 2012a). Most of the areas in the Netherlands are connected to
central sewage systems, whereas many residents in Flevoland are used to treating the (waste)water
on their own, either with septic tanks or IBA systems (Individual Treatment of Wastewater) (see van
Vliet & Hendriksen, 2017). Note that this report distinguishes between septic tank and IBA systems, in
which IBA systems usually have better treatment performance. Therefore, the governance experience
in Flevoland is illuminating in terms of the management of decentralized wastewater system under a
centralized scheme. In particular, the neighborhood Almere Oosterwold is expected to provide room
for 15,000 new houses between the year of 2010 and 2030 (Rijksvastgoedbedrijf, n.d.). The future
residents will come from other places and probably most of them are used to central sewerage system
(van Vliet & Hendriksen, 2017). Challenges are coming forth when implementing decentralized
wastewater systems among these new residents. With an empirical exploration and analysis of
governance arrangements for various decentralized wastewater systems in Flevoland, I try to
understand the governance of decentralized wastewater system, such as by whom, through what
processes, for what reasons, and with what outcomes in practice.
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1.2 Research objective and questions
1.2.1 Research objective
In order to enable the advancement of sustainable urban water management, the research objective
is structured as followed:
To gain knowledge in viable modes of governance for supporting the adoption of
decentralized wastewater systems.
The relevance between sustainable urban water management and decentralized wastewater systems
has been addressed in the problem outline section. To achieve this research objective, an in-depth
single case study in the province Flevoland is used as a meaning of exploring and illustrating viable
mode of governance for adopting decentralized wastewater systems. Through investigating the
wastewater regime, the governance arrangements for these decentralized systems and the sociotechnical configurations of each system in Flevoland, the viable modes of governance are identified. In
doing so I hope the research findings will contribute to both scientific and societal domains of
understanding the governance of sustainable urban water management. In terms of the scientific
relevance, this research aims to gain the knowledge of what kinds of governance mode are needed for
sustainable urban water management. Additionally, the research aims to reflect the main barriers
existing in the adoption processes of wastewater innovations in practices, which has been mentioned
in the problem outline (section 1.1) that the major types of existing impediments are socio-institutional
rather than technical. From a societal perspective, this thesis research aims to give solid
recommendations for the future wastewater policy making in decentralized wastewater management
in the case study area Flevoland. The findings of viable governance modes can be utilized in
establishing the future policies and the attention can be focuses on the main barriers existing in the
adoption processes of decentralized wastewater systems.

1.2.2 Research questions
Based on the research objective, the main research question is made as followed:
What are the viable modes of governance for supporting the adoption of decentralized
wastewater systems?
In order to answer the main research question, firstly I try to understand the meaning of ‘mode of
governance’ in theory. The conceptualization of ‘mode of governance’ can help us grasp the
characteristics of different ways of management in practice. Secondly, I try to learn about the idea of
‘decentralized’ wastewater innovations. Here the adjective ‘decentralized’ does not only imply the
technical aspect of the wastewater system (e.g. a single treatment facility which is connected to an
individual house). Instead, broader aspects of the innovations are examined, such as the size of the
managing organization, the involvement of the end-users in the system and the public participation
during the planning stage of the innovation project. Thereafter, these theories will be used to study
the actual settings and arrangements in the empirical research. At first, the governance structures such
as the main actors and processes are investigated. By doing so I am able to learn about the adoption
process of decentralized wastewater innovations in a real-life context. After that the innovative
wastewater systems will be examined and compared from a socio-technical perspective. Together
these findings are expected to generate some implications for the viable modes of governance for
supporting the adoption of decentralized wastewater systems. Thereupon, the following subquestions are proposed:
Theoretical questions:
1. What are the modes of governance that would support the adoption of
decentralized wastewater systems?
6

2. How to conceptualize the decentralized wastewater innovations from a sociotechnical perspective?
Empirical questions:
1. How are the urban wastewater systems governed in the province Flevoland, e.g. by
whom, through what processes, for what reasons and with what outcomes?
2. How have the socio-technical configurations of decentralized wastewater systems
changed in the province Flevoland?
For a clear interpretation of these questions, a brief explanation is as follows:
1)

The mode of governance is defined as ‘forms of realizing collective goals by collective actions’,
which can be distinguished from three ideal-typical modes, namely hierarchical-, market- and
network- governance (Lange et al., 2013, p407). Different modes of governance have their own
principles and methods of steering.

2)

The notion of viewing innovations from a socio-technical perspective comes from the modernized
mixture approach (MMA) developed by Hegger (2007). In this approach, six socio-technical
dimensions are proposed to unpack the attributes of decentralized wastewater system, indicating
the degree of centralization or decentralization of the system.

These concepts will be further elaborated in chapter 2 and after that the meanings of key concepts are
summarized in table 3. The reasons for choosing the province Flevoland as the case study object has
been explained in the section 1.1.

1.3 Outline of the report
This thesis research investigates the supportive governance modes for decentralized wastewater
systems, using the experience of management in Flevoland as a rich source of insights. By firstly
justifying the choice of certain theories in this research, the next chapter elaborates these theories
through literature review. After that an integrated analysis framework is developed, followed by a
summary of key concepts. In chapter 3 the single case-study approach and data collection methods
including the operationalization are introduced. Chapter 4 illustrates the wastewater regime in the
case study area Flevoland, in which the main actors, regimes structures and key processes are
identified and integrated. In chapter 5, the current arrangements for decentralized wastewater
systems and the socio-technical configurations of each wastewater system are narrated, followed by
an evaluation of the performance of the working methods in Flevoland. Chapter 6 entails the analysis
of the governance arrangements for the decentralized wastewater systems in four cases, the changing
socio-technical configurations of each wastewater systems. After that reflections are made on the
evolution pathway of wastewater systems as well as the existing barriers to these systems in
Oosterwold. Chapter 7 starts with the conclusion of the report which aims to address the main
research question. Before making recommendations to future policy-making and research, the scope
and limitations of this thesis research are discussed.
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Chapter 2 Theory
This section firstly provides the justification of the choice of certain theories in the research, followed
by elaborations of each theory. After that, drawing upon two previous analytical methods, an
integrated analytical framework is developed to analyze the wastewater regime and governance
arrangements in Flevoland.

2.1 Conceptual framework
In recent decades, there is a rising trend to involve non-state actors in the management of collective
issues (Swyngedouw, 2005), which raises the questions of new roles and responsibility division
between state and non-state actors. The concept ‘governance’ as a new way of steering (Kjær, 2004)
emerged in response to the awareness that the state is no longer the only manager of public affairs
(Rhodes, 1997). Taking the features of decentralized water systems such as small-scale and situationdependent into account, a range of societal actors are inevitably involved in these water systems.
Therefore, governance theory can be used to describe the adoption process of water innovations
where diverse interests and conflicts encounter. In addition, many environmental issues are
surrounded with complexity, uncertainty, and ambiguity, whereas the capacity of conventional
management scheme is proved to be insufficient to overcome these barriers (Renn et al., 2011). Thus,
new effective modes of governance are required to support the adoption of environmental
innovations.
To support the adoption of innovative wastewater systems, we should firstly identify the main
elements in the system and their interactions. In transition literatures the concept of ‘regime’ is used
to describe the interdependent elements in a system. Pahl-Wostl (2007) defined a management
regime as highly interconnected aggregations of technologies, institutions (including formal and
informal rules), environmental factors and paradigms. These components together form the basis for
the management system with the aim of fulfil societal functions. This definition can be used to analyze
and assess the implementation of adaptive management regimes in different technical, institutional,
environmental, cultural and socio-economic contexts. However, this conceptualization falls short in
the empirical examination. Decentralized wastewater systems vary from case to case, which can be
enabled or constrained by the actual physical environment. In this case, the regime concept defined
by van der Brugge (2009) which includes the physical infrastructure in a regime is adopted in this thesis
research.
From 1970s onwards, many debates about environmental innovation in urban water management
took place between centralized versus decentralized urban water systems (e.g. Dobers, 1997). Take a
closer look at decentralized water systems, Hegger et al. (2006) argued that this dichotomy focused
too much on the technical scale of urban water systems, whereas urban infrastructures are being
gradually reconfigured when confronting with emerging economic, social and environmental
challenges. These new configurations also change the power relation between consumers and
providers of these urban infrastructures, which suggests that analysis focusing on technical changes
only is not enough (Hegger, 2007). In this case, modernized mixture approach (MMA) is proposed with
the capacity to capture the changing patterns of wastewater infrastructure from a socio-technical
perspective (Hegger, 2007). By rating the level of centralization/decentralization of a new wastewater
system with six socio-technical indicators, the innovation is no longer centralized nor decentralized,
but rather a modernized mixture. In addition, various configurations of innovative wastewater systems
also implicate that new forms of wastewater management are needed to adapt these changing
patterns. In this thesis research, MMA is used as a tool to conceptualize and assess the innovations in
the practice of urban wastewater management. Adopting the MMA enables an integrated assessment
of environmental innovations including both technical and social dimensions of a wastewater system.
Thus, it can serve as a good starting point for unpacking the systemic changes in contemporary
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wastewater infrastructures, which has implications for the governance needs for decentralized
wastewater systems.

2.1.1 Governance theory
One of the widely used definition of ‘governance’ comes from the ‘Report of the Commission on Global
Governance’ (1995). In this report governance is defined as:
“The sum of the many ways individuals and institutions, public and private, manage their
common affairs. It is a continuing process through which conflicting or diverse interests may
be accommodated and co-operative action may be taken. It includes formal institutions and
regimes empowered to enforce compliance, as well as informal arrangements that people and
institutions either have agreed to or perceive to be in their interest.” (p1)
Adopting to this definition, governance represents continuing processes of interactions. The processes
of managing common affairs are governed by public and private sectors with cooperative actions. And
the achievement of ultimate goals is facilitated by both formal and informal arrangements. It is widely
supported by scholars that governance theory is a vital domain in the transition towards sustainable
development (Voss et al., 2006; Kemp et al., 2005; Ayre & Callway, 2005). When facing the growing
challenges of environmental issues, new modes of governance are needed. Modes of governance are
defined as ‘forms of realizing collective goals by collective actions’ (Lange et al., 2013, p407), which
encompass a series of governance arrangements touching upon different dimensions of governance
(e.g. political processes, institutional structures and policy content). There are different classifications
of ideal-typical governance modes in literature (e.g. Treib et al., 2007; Arnouts et al., 2012; Driessen et
al., 2012), whereas three distinct governance paradigms are commonly distinguished, namely
hierarchical-, market- and network-/interactive- governance (Lowndes & Skelcher, 1998; Kjær, 2004;
Pierre & Peters, 2000). The functioning mechanisms underlying these three governance modes are
briefly introduced in the below and summarized in table 1.
Hierarchical governance uses authority as the medium of change and relies on chains of command and
control, which consists of representative democratic accountability mechanism (Kjær, 2004). Base on
formal rules, regulations and laws, this traditional top-down paradigm is structured by hierarchical
relations with a central role for (national) governments. The process of interaction is characterized by
neutral implementation of formulated goals (Elzen & Wieczorek, 2005). Market governance builds on
economic model which deems individual as ‘rational economic man’. With prices as the medium,
competition is introduced in the provision of public goods to pursue more efficient resource delivery
(Kjær, 2004). Besides, financial incentives such as subsidies and taxes are common instruments in
market governance (Elzen & Wieczorek, 2005). Network governance is based on reciprocity and
consensus among the network with trust as medium of exchange (Kjær, 2004). The focus will be on
mediating and coordinating policymaking between interdependent public and private actors with
diverse interests and values (Klijn & Koppenjan, 2000). Governance measurements in this paradigm
include learning processes and network management, such as experiments, demonstration projects
and workshops, to name but a few (Elzen & Wieczorek, 2005).
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Table 1. Three ideal-typical mode of governance (adapted from Kjær, 2004; Elzen & Wieczorek, 2005;
Klijn & Koppenjan, 2000)

However, governance modes are rarely applied alone in practices when coping with environmental
issues due to complex real-world situations (Hill & Hupe, 2002; Meuleman, 2008). Different
governance modes can be found when dealing with environmental innovations (Elzen & Wieczorek,
2005). Understanding the governance for sustainable development calls for going beyond these three
ideal modes. Environmental governance scholars contended that hybrid governance arrangements are
more likely to deliver sustainable outcomes (Kooiman & Jentoft, 2009; Lemos & Agrawal, 2006).

2.1.2 A redefined regime theory
As argued in previous section, there is a need for a different regime conceptualization which includes
the physical infrastructure in the regime. Defined by van der Brugge (2009, p23), a regime refers to
‘the dominant set of actors, processes and structures in a system’ (figure 1). Developed by van der
Brugge (2009), a regime comprises three dimensions:

Figure 1. Three dimensions of a regime and the regime internal dynamic (above); The elements of
each structure type in a regime (bottom) (adapted from van der Brugge, 2009, p90 & p92)
(1) The actors: real individuals or representatives of an organization who can act autonomously and
have their own perspective. Regime actors representing their own organizations participate in the
10

regime processes so that they are bounded by their own rules. There are three aspects of actors we
should be aware of: individual actors are not always rational in making decisions from a range of
alternatives (bounded rationality); other human factors such as behavioral biases, the normative
preferences and the problem definitions will also contribute to the decision-making; the decisions can
be influenced by human actors’ prediction of future events or hazards.
(2) The structures: culture, institutions and physical infrastructures of a regime which can enable or
constrain certain practices. There are various elements under each type of regime structure (see in
figure 1). The first type of structure is culture which has several components. Paradigm represents the
shared assumption about how the systems should work, what are perceived as problems in a regime,
and the corresponding solutions. Discourse deals with the reasoning of why a certain policy is adopted.
Usually reviling discourses are competing for support. Shared values in a regime refer to the things
that people consider important and problems emerged when these shared values are threatened. The
element knowledge base includes expertise which enables the regime to prevent problems and to
build up solution capacities. The second type of regime structures is the institutions including formal
and informal rules and decision-making practices, such as regulations, norms, official policies, formal
procedures and budgets. The last type of regime structure represents the physical infrastructure such
as the network of roads, the purpose of land use and technological artefacts in the regime.
(3) The processes, which connect the dimension of actors to the dimension of structures in a regime,
such as the process of policy-making and the process of infrastructure construction. Here the processes
are conceptualized the cluster of social practices that activities are carried out in a pre-defined manner
(Spaargaren et al., 2002).
Figure 1 also illustrates the regime internal dynamic that a range of actors engage in different processes
to achieve their goals, visions or formal responsibility. Through these processes they can change or
reproduce the regime structures. At the same time those actors are influenced (enabled or constrained)
by (new) structures and their goals and strategies may be altered. Thereafter the actors may initiate
new processes to fulfil their new demands. Based on this concept of regime, we can analyze a specific
regime from three dimensions and identify their interactions and interdependence.

2.1.3 Modernized Mixture approach
Modernized mixture approach (MMA) builds on the idea that various combinations of actors and
technologies can co-exist in an innovative system depending on the local context, such as big actors
provide and maintain small-scale technologies and vice versa (Van Vliet, van Buuren & Oosterveer,
2013). Elaborated by van Vliet et al. (2013), ‘modernized’ refers to the notion of reflexive
modernization which is a process of reform based on re-evaluation of current institutions. The term
‘mixture’ means that the approach is a modular consolidation that touches upon several sociotechnical aspects, including multiple scales of provisioning technologies and infrastructures and hybrid
governance solutions. Hegger (2007, p45-57) further developed the modernized mixture approach to
examine an innovation from six socio-technical dimensions and took urban wastewater system as an
example (see figure 2):
(1) Technical scale of the innovation. This dimension is related to the level at which wastewater is
treated: from one technique treating a single household to the wastewater treatment plant dealing
with the whole city. In this dimension only the scale of the technology is concerned. The wastewater
treated by wastewater treatment plant and transported via central sewers can be perceived as the
highly centralized system, while the septic tank connected to a single household can be perceived as
the highly decentralized system. Other wastewater system connected to tens of or hundreds of houses
can be placed in the between of these two extreme conditions.
(2) Degree of differentiation of water flows, which denotes the variation of wastewater flow in a
wastewater system, ranging from the single treatment system for all combined water streams to the
separated treatment systems for different (waste)water streams. For example, the highly centralized
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system treats all kinds of water (incl. rainwater, wastewater) collectively. On the other extreme,
(waste)water is separated in four water streams (rainwater, grey-, yellow- and black- water) and
treated in different systems.
(3) Management scale of the innovation, this variable refers to the task of operation, management and
maintenance of treatment systems divided in providers and consumers, ranging from centralized to
decentralized way of management. The flushing toilet with central sewer connection can be conceived
as one example of highly centralized form of organization. In this system the sewer pipes and the
treatment plants are managed by big organizations (e.g. the municipality and/or the water board) and
the end-users are involved to a limited extent, such as cleaning their toilets and paying the taxes to the
managers. In contrast, the septic tank requires the user actively manage the system, such as emptying
the tank periodically. To note that this indicator only touches upon the division of tasks between the
actors. It does not imply the level of expertise required for system management and maintenance. For
some systems a certain degree of knowledge is necessary and there exists a risk that the system
manager is incapable of managing the system (noted by the author of this thesis report).
(4) In use involvement of end-users, which indicates the degree of involvement of end-users in the use,
management, and maintenance of new systems. On the one hand, there is no new tasks for users and
they are not asked to change their behavior. One can think of the water-saving devices as alternatives
to conventional ones, users can continue their previous way of using the device and no extra effort is
added. On the other hand, the innovations can require end-users change their water routines and
actively manage their (waste)water flows. The disconnection of rainwater from the sewer system can
be one example, which requires the user build water retention areas in their garden/neighborhood
and there will be restrictions on car washing and dog walking, etc.
(5) Degree of choice for the inhabitants, this variable deals with the level of free choice when joining
an innovation. On the one end of the scale, residents passively accept a package deal in a sense that
the residents are forced to ‘take it’. For example, residents living in urban areas are asked to connect
their wastewater to the sewer pipes. Another example of low degree of choice can be the situation
that an innovation will be implemented in a neighborhood and all the residents are asked to install it
in their house. While on the other extreme, residents can choose between different modules and/or
types of innovations and accept or withdraw the project at any time.
(6) Participation of inhabitants in the planning phase. This is an indicator of the degree of participation
of end-users in the planning and decision-making process of the innovations. On the one extreme the
inhabitants can be fully participated as the initiators and main actors who can decide upon. On the
other hand, the inhabitants are not involved in the planning phase for the innovation at all thus not
empowered in the project. This indicator should be distinguished from the degree of choice for the
inhabitants. There can be a situation that the inhabitants have a wide range of options when joining
an innovative project, but they were not involved in the designing of the project in the planning phase.
In summary, these socio-technical dimensions can be the indicators of the level of centralization or
decentralization of the wastewater system. The most centralized form of the system in one dimension
can be one extreme on the scale and the most decentralized one can be the other extreme. Other
forms of semi-centralized or semi-decentralized systems can be placed in the between of these two
extremes. In this way, the wastewater innovation is not necessarily to be a centralized or decentralized
system, but a modernized mixture being highly centralized in some dimensions and decentralized in
other dimensions.
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Figure 2. Modernized mixture approach applied in urban wastewater system (Hegger & van Vlliet,
2010)

2.2 Analytical framework
This section introduces an integrated analytical framework to identify and analyze the context for
governing wastewater management, i.e. wastewater regime, and the governance arrangements in the
adoption process of decentralized wastewater systems.

2.2.1 A regime analysis method
The regime defined by van der Brugger (2009) consists three of dimensions, actors, structures and
processes, respectively. Kjær (2004) consistently referred to these elements as the significant
components of governance. Therefore, a scrutiny of these regime elements and understanding their
internal interactions can provide insight into the functioning mechanism of the regime and show some
implications for the viable mode of governance for the adoption of innovations. Founded in the above
introduced regime concept, a generic regime analysis method was created by van der Brugge (2009,
p92-93) (figure 3). There are six steps in the method, van der Brugge provided detailed guidelines for
the first five steps, whereas in step 6 he did not give a clear instruction. Therefore, a supplementary
analytical framework for this step is introduced after the description of the first five steps. By going
through these six steps, different components of the regime in each dimension can be identified and
integrated. The guidance of the first steps are as follow:
Step 1: Define the system and system boundaries to clarify the analysis units and which aspects are
considered. Distinction can be made between societal systems, social-ecological systems, sociotechnical systems, etc.
Step 2: Identify the main actors in the system. Five types of actors are suggested as inspiration:
governments, commercial corporations, non-governmental organizations (NGO), knowledge institutes
(e.g. scientists, consultants, etc.), and end-users. The most relevant actors can be recognized through
interviews.
Step 3: Identify the main processes that the perceived actors initiated. To do so we can identify the
goals of actors, such as looking at their formal responsibilities or missions. These main processes can
also be determined through interviews.
Step 4: Identify the main elements of structures. Three general components of regime structure have
been identified, namely culture, formal institutions, and physical infrastructures. Under each category,
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different elements are proposed (see in figure 1) to represent the specific features of a regime. This
can be done by literature research and interviews.
Step 5: Integrate the actors, processes and structures. In this step we need to understand the linkage
among these three aspects, i.e. which actors may influence which elements of the regime structure
through which processes. This can be done by focusing on the processes that the actors initiated and
what structure elements that the process leads to.
Step 6: Examine how the regime is organized to understand the regime internal dynamics. In this step,
the author did not give clear an instruction but rather introduce two possible directions: analyze the
hierarchical processes in the regime; and if there is no clear hierarchy, then identify the controlling and
following actors and corresponding processes in the regime.

Figure 3. Method for regime analysis (adapted from van der Brugge’s, 2009, p91-93)

2.2.2 Analytical framework for governance arrangements
Served as a complement to Step 6 of the regime analysis method in the above, an analytical framework
is proposed to analyze how the innovation is governed by the regime. Adopted from Mees et al. (2013),
governance arrangements are classified according to four dimensions of governance (table 2).
Table 2. Analytical framework for governance arrangements (adapted from Mees et al., 2013, p805)
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In first dimension the responsibility division between state and non-state actors is examined. The
responsibility denotes tasks carried out by the individuals or organizations and the corresponding
accountability. The second dimension deals with the steering strategies employed in the adoption
processes to influence actors’ behavior, including hierarchical, market and network. This category
overlaps with the three ideal governance modes, but here the focus is on the type of strategies applied
to accomplish the tasks. For example, in the planning stage water discharge standards are set by water
authority to prevent environment deterioration. In this case the hierarchical arrangements are the
main steering strategies. The third dimension is related to the policy instruments used in order to
support the adoption of innovations, which can be understood as the type of incentives to influence
behaviors. There are three types of policy instruments, namely ‘sticks’ – regulations, ‘carrots’ –
financial incentives and ‘sermon’ – communication and education. Lastly, the fourth dimension refers
to the rationality underlying specific governance arrangements, which can be distinguished from
juridical-, economic- and political- considerations. Examining this dimension of the governance
arrangements helps us understand why certain arrangements are chosen and dominated during one
stage in the adoption process. The three considerations in this dimension are derived from the
Juridical-Economic-Political (JEP) triangles of Nelissen (2002) and developed by Mees et al., (2013)
(figure 4). The juridical perspective takes the influence of law, regulations, principles and norms as the
main driving-force on public-private divide. There are two key considerations: rule of law – which is
about conforming extant law and assigning duties by regulations; and fairness – which relates to
equitable distribution of cost, benefits, risks and responsibilities. The economic perspective considers
the distribution and balance between benefits and costs as the main influence on public-private divide.
Within this perspective, one consideration is efficiency which aims to achieve the optimum costbenefit state; and the other one is effectiveness which targets at accomplishing pre-defined goals. The
political perspective is based on trust and reciprocity to allocate the public-private divide. Two
considerations legitimacy and accountability are derived from this perspective. Legitimacy is about
gaining large support from society, which is based on the idea that democracy can be broadened by
involving various actors beyond the state. Accountability emphasizes a clear responsibility division and
information transparency on the content as well as the policy-making process.

Figure 4. Consideration framework (Mees et al., 2013, p806)
As such, this integrated analytical framework will be used to depict the urban wastewater regime and
examine governance arrangements in the adoption processes of wastewater innovations empirical
research. To note, governance arrangements are not static but might vary from the planning,
implementation and evaluation stages during the adoption processes.
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2.3 Summary of key concepts
The definitions of key concepts used in this thesis research are summarized in table 3 to avoid
confusion.
Table 3. Summary of key concepts
Key concept

Definition

Modes of
governance

Forms of realizing collective goals by collective actions, which encompasses a series of
governance arrangements touching upon different dimensions of governance. There
ideal-typical modes of governance can be distinguished from governance literatures,
namely hierarchical-, market- and network governance (Lange et al., 2013, p407).

Governance
arrangements

The actual arrangements under governance modes. For a certain mode of governance,
governance arrangements comprise multiple inherent features in different
dimensions of governance (e.g. political processes, institutional structures and
policy contents) (Lange et al., 2013, p407).

Regime

The dominant set of actors, structures and processes in a system. Each regime has an
inner cycle. Regime actors engage will in a range of processes to change to existing
structures to achieve their goals or fulfil their responsibilities. Simultaneously the
changed structures will influence (enable or constrain) the regime actors. Then the
cycle starts again (van der Brugge, 2009, p92).

16

Chapter 3 Research methods
3.1 A holistic single case-study approach
A case study approach is used in this thesis research to address the empirical research questions. Yin
(2003) suggested that a case study approach can be considered in three conditions: 1) When the
research aims to answer ‘how’ and ‘why’ questions; 2) The behavior involved in the study cannot be
manipulated; and/or 3) The contextual conditions are relevant to the interest of the study. Accordingly,
this research aims to understand the viable modes of governance for decentralized wastewater
systems. The conditions in urban wastewater systems cannot be constructed by the researcher, and it
is in these settings that the policy decisions are made and applied. As Yin (1993, p13) put forward, ‘The
all-encompassing feature of a case study is its intense focus on a single phenomenon within its real-life
context’. The case study approach is capable to scrutiny the adoption process of wastewater
innovations in detail in real-life contexts. This research conducted a qualitative case study that multiple
sources of information will be used, which ensures that the issue is well explored and the essence of
the phenomenon is understood through multiple facets (Baxter & Jack, 2008). Based on Yin’s (2003)
classification, this case study is characterized of both descriptive and exploratory. By firstly depicting
the wastewater regime and the innovation adoption processes in the case area, the features of
supportive governance arrangements for decentralized wastewater system are explored. Finally, a
single case study is considered useful in this research. Eisenhardt (1991) suggested that the proper
number of cases is determined by how much is known and how much new information can be derived
from the cases. The ‘fit-for-purpose’ attribute of decentralized wastewater systems means that each
application case has its unique or extreme conditions, in this case a holistic single case study can be
considered (Yin, 2003). A single case study allows the researcher to richly describe the concerned
aspects and to generate a deeper understanding of the subject (Gustafsson, 2017). And lastly,
conducting a single case study is less expensive and less time-consuming compared to multiple case
studies (Baxter & Jack, 2008). Although there are four cases identified in the empirical research, I
considered the research as a single case study because the wastewater systems in these four cases are
located in one province (Flevoland) under the same wastewater regime.

3.2 Data collection methods
In order to understand the urban wastewater regime and the governance arrangements in the case,
two data collection methods were applied to gather information from various sources. Guided by the
regime analysis method (section 2.2.1), the method content analysis offers opportunity to identify the
regime elements by reviewing official documents and previous research literatures. To understand the
decision-making processes and interactions between public and private sectors, interviews were
conducted to gain implicit knowledge and information. In the analysis process, these multi-source data
were converged to depict a holistic view of the study subject. These two methods are introduced in
detail in the below.

3.2.1 Qualitative content analysis
Content analysis allows researchers to make inference about the study subject through condensing
huge amount of texts into few categories based on pre-defined explicit coding rules (Mills et al., 2010,
p225-226). Thereupon, it is helpful to investigate the components of the wastewater regime in case
study area by reviewing published literatures and documents. For both qualitative and quantitative
research approach, Downe‐Wamboldt (1992, p314) defined content analysis as “a research method
that provides a systematic and objective means to make valid inferences from verbal, visual, or written
data in order to describe and quantify specific phenomena”. This research adopted a qualitative
approach. In this approach, data are presented in the form of words and themes, which leaves the
room for interpretation of data (Bengtsson, 2016). To be specific, the aim of content analysis is to
recognize the three dimensions of a wastewater regime (figure 1) and the wastewater governance
arrangements (table 2) in the case study area. Documents analyzed in this research include official
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policy documents for water management, municipal water plans and guidelines, and literature and
research reports related to water issues in this region (see in appendix 2). Preliminary findings from
content analysis were refined through validating with key stakeholders during a set of interviews. An
operationalization of the concepts in the analytical framework is demonstrated in table 4. Through the
categorization of topics, this conceptual framework serves as the guideline for a thematic content
analysis.
Table 4. Conceptual framework for content analysis

3.2.2 Semi-structured interview
The content analysis method was complemented by a set of interviews with key actors in wastewater
management realm. Through interviews a range of implicit knowledge was generated, which is hardly
to obtain from desk research. Semi-structured interview approach was selected in this research, which
employs a set of closed- and open-ended questions with follow-up questions (Adams, 2015, p493).
Barriball & While (1994) considered that semi-structured interviews are suitable to explore the
perceptions and opinions of respondents about complex and potentially sensitive topics, and to obtain
more information through follow-up questions. Probing, in particular, allows the interviewer to clarify
ambiguous answers from the respondents, provides opportunities to explore sensitive issues, and
helps respondents recall information when they confront with questions involving memory (Barriball
& While, 1994). From the interviewer side, the interview guide and questions can be prepared ahead
of time, which allows the interviewer to appear competent in the interview (Cohen & Crabtree, 2006).
During the interview, the interviewer mainly controls the rhythm and direction, as well as has some
discretion of the order of questions; but it is possible to deviate from the original guide to dig into a
considered important topic (Harrell & Bradley, 2009).
Based on the Dutch water management stakeholder list (see Appendix 1) that summerized by van der
Brugge (2009, p244-245), the main actors in wastewater management sector in the case region were
identified. In addition, the snow-ball technique was used during interviews to gain more information
in key actors that were missed in the research preparation phase. Actors who are familiar with water
policies and the formal institutional processes were invited for an interview. The preliminary results
found from content analysis were confirmed and discussed during the interviews. By engaging in the
policy-making processes, these experts have a deep understanding of the considerations underlying
certain governance arrangements. In addition, some of them are the direct participants in the
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innovation adoption process, such as communicators and managers. Their personal experience was a
fruitful source of insights in terms of effective governance arrangements. The list of interviewees is
presented in Appendix 3, including a brief introduction of each interviewee.
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Chapter 4: Wastewater regime in Flevoland
The analytical framework in this research consists of two steps. Firstly, the three dimensions, namely
actors, structures and processes (figure 1) of the wastewater regime in Flevoland are identified and
integrated by applying the regime analysis method (figure 3). By doing so an overview of wastewater
regime in Flevoland is depicted. The second step is concerned with a detailed description and analysis
of the governance arrangements for wastewater systems in Flevoland. In this chapter the results of
the first step are presented. To note, it is difficult to separately discuss wastewater regime from the
water regime in Flevoland because issues of wastewater are part of the water management, and they
are regulated and managed by the same institutional framework. Therefore, the water regime in
Flevoland will be introduced, while emphasis is put on the wastewater management sector.

4.1 Define the system
This case study focuses on the regional wastewater management sector in the province Flevoland. This
sector includes technological assets, such as wastewater treatment plant (WWTP), pumping stations
and sewerage, as well as the social aspects, for example the regional water authorities and water
routines. Therefore, the wastewater management sector can be seen as a socio-technical system.
Another feature of the sector is that wastewater management falls into public affair domains. By law,
different competent governments are responsible for the wastewater treatment, in Flevoland they are
the regional water board Zuiderzeeland and six local municipalities. This case study will focus on the
wastewater innovations – small scale onsite wastewater treatment systems and corresponding
governance arrangements for their adoption in Flevoland.

4.2 Identify the actors and the main processes
Van der Brugge (2009) listed 18 different types of organizations involved in water management and
their main tasks in the Netherlands (see appendix 1). As the case study attempts to identify the
wastewater regime at regional level, supra-national- and national- actors are excluded because their
influence is directed on the regimes at higher levels. Thereafter, six main actor groups involved in
wastewater management in Flevoland are recognized: 1) Flevoland provincial government; 2) The
regional water authority Water Board Zuiderzeeland; 3) Six local municipalities; 4) Private companies,
in this case, suppliers of wastewater treatment systems; 5) Knowledge institutes; 6) Local residents.
The main processes in regional wastewater regime can be determined by looking at the goals and tasks
of each key actor. The underlying rationality is that the actors will initiate a series of activities to
achieve their goals or fulfil their main functions.

4.2.1 Governmental bodies
Water management in the Netherlands is a joint domain including central governments, provinces,
municipalities and water boards. The division of their tasks and responsibilities are clearly formulated
in the Water Act of the Netherlands (Government of the Netherlands, n.d.). For each task there is one
framework-setting government and one implementing government (Flevoland province, 2015).
Province Flevoland
The province Flevoland takes on two roles in the water management in Flevoland. Firstly, as the
framework adjuster, the province Flevoland sets the objectives for the regional water systems. The
province guides the water board by setting the strategic policy goals and quantified policy tasks for
regional water systems. The water board can derive operational goals from these policies and
incorporate them in their water management plan. Additionally, the province monitors whether the
water board Zuiderzeeland gives sufficient substance to the goals set by the European Union, the state
and the province in performing their duties. Secondly, as the area director, the province focuses on
spatial integration and searching for synergy with other interested policy domains, such as nature,
housing and recreations. The province fulfils this role by initiating projects, directing, making
knowledge available and/or bringing parties together.
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Water Board Zuiderzeeland
Regional water authority Zuiderzeeland is a decentralized functional government with specific tasks in
the field of water management: policy implementation, a licensing authority, regulator and an enforcer
(Zuiderzeeland, 2015). The boundaries of the regional water authority do not correspond with the
municipal or provincial borders but are determined by related water management factors such as
catchment, dyke rings and pumping and storage areas (Havekes et al., 2017). In this case,
Zuiderzeeland is the water manager in Flevoland and a small part of Friesland and Overijssel. The
regional water authority Act (RWA ACT) (National law, n.d.a) regulates that water boards are public
administrations which can make decisions that are binding for citizens, for example, drawing up reginal
water authorities bye-laws with mandatory and prohibitory provisions. If necessary, water boards have
the instrument of administrative punishment at their disposal (Havekes et al., 2017).
The RWA ACT also states the tasks entrusted to water boards, which includes the care for the
wastewater treatment. Two conditions are applied in domestic wastewater discharges – indirect and
direct discharges. For the indirect discharge, Zuiderzeeland water board manages five wastewater
treatment plants (WWTPs) which purify the wastewater transported via municipal sewer systems. This
is the statutory duty assigned to Dutch water boards (Article 1 of the RWA ACT and Article 3.4 of the
Water Act). Under the Decree on wastewater discharge from household Article 13 (National law, n.d.b),
the direct discharge of household wastewater must be reported to the competent authority and the
wastewater must be passed through a purification facility (an IBA system). According to the Water Act,
the Zuiderzeeland water board is authorized to grant permits for all activities in the water system, and
only one permit is required. Therefore, regarding to the direct discharge the water board assesses
permit applications whether or not the IBA system leads to undesirable situations.
In order to cover the costs incurred by water management, the water board collect two types of taxes:
water system tax and purification tax/pollution tax. With the money from water system levy the water
board ensures safe, sufficient and clean water in their managing areas. The income from purification
tax is spent on purifying the water from households and businesses that ends up in the municipal sewer.
The WWTPs extract the pollutants from the wastewater as much as possible and then the purified
water is pumped back to the surface water. For the residents who are not connected to sewers and
WWTPs, they still pay a pollution tax to the water board. This is charged for direct discharges into the
surface water, which intends for the expenditure on water quality management in the areas, such as
site inspections and taking samples from these IBA systems.
Municipalities
There are six municipalities located in province Flevoland, namely Almere, Dronten, Lelystad,
Noordoostpolder, Urk and Zeewolde (figure 5).

Figure 5. Map of municipalities in Flevoland (adapted from Mtcv, 2005)
The municipality lays down its visions of municipal tasks in the urban water plan. The duties of care of
municipalities include collection and transportation of urban wastewater; the processing of run-off
21

rainwater; and prevention of adverse effects of groundwater (Rijkswaterstaat, n.d.a). The regulatory
authority of municipalities is limited to dealing with run-off rainwater and groundwater, for example,
laying down rules for rainwater and/or groundwater drainage. In terms of domestic wastewater
discharge, municipalities are responsible for the construction, management and maintenance of
sewerage systems within their territory, which is regulated in the Environmental Protection Act
(Rijkswaterstaat, n.d.b). With the sewer systems, municipalities collect wastewater and transport it to
the wastewater treatment plants.
The urban water plan also states how the municipality deals with wastewater discharge in outlying
areas. It is regulated that domestic wastewater may not be discharged into the soil or surface water if
there is a wastewater sewer within 40 meters (Rijkswaterstaat, n.d.a). The sewer connection can be
expensive in the outside areas in Flevoland. In this case, at the request from the municipality, the
provincial executive can grant an exemption to the municipality from their duties of care. In those
areas for which exemption is granted, residents are obligated to be responsible for their own
wastewater and the municipality is no longer the competent authority.
Municipalities fund their water related tasks by means of sewerage tax which includes their duties of
care for wastewater collection and transport, the rainwater run-off, and urban groundwater (Article
3.5 and 3.6 in Water Act). For example, Almere municipality collects sewer tax from the owner of a
piece of land, no matter if the household is connected to sewer or not. Because if the landowner
discharges their rainwater and/or groundwater into a ditch that is owned by Almere municipality, the
owner needs to pay tax to the municipality (Interview Municipality Almere, 2019).
The positions and main tasks in wastewater management of each governmental body in Flevoland are
illustrated in figure 6.

Figure 6. Positions and main tasks of each governmental body (Adapted from Havekes et al., 2017,
p18; OECD, 2014, p31 & p35)

4.2.2 Other actors
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Private companies
Since Water Board Zuiderzeeland and local municipalities have taken over most of the wastewater
tasks in Flevoland, the processes conducted by private companies are rather limited. Private
companies mainly take responsibility in the field of decentralized wastewater systems. For example,
the companies which provide services for the septic tank can sign up private contracts with users in
terms of the construction and regular maintenance of the system. For the suppliers of IBA systems,
usually the water board is their main customer. In 2006 the water board Zuiderzeeland made a
proposal and ask for the market to build 600 IBA systems in Flevoland and several suppliers were
selected (Zuiderzeeland, 2010). They constructed these IBA systems in areas designated by the water
baord. After that, the water board rejected the maintenance contract offered by those suppliers and
took over the work. As such, the initiatives taken by private companies include the management of
septic tanks and the construction of small-scale wastewater treatment systems.
Knowledge institutes
Two types of activities carried out by knowledge institutes in wastewater management sector in
Flevoland are found in the case study. The first one is the knowledge agencies employed by
government departments, which conduct research at the request of the government. For example, the
company Centre of Expertise Water Technology (CEW) was hired by Almere municipality to study the
effectiveness of IBA systems in Oosterwold in 2018 (CEW, 2018).
The other kind of knowledge institutes are STOWA – the knowledge center of the regional water
managers (mostly the water boards) in the Netherlands; and RIONED Foundation – the umbrella
organization in the Netherlands for the proper care of wastewater, rainwater and groundwater in
towns and villages. As the knowledge base for water boards, STOWA and RIONED support water
managers to properly perform the tasks in their work. In Flevoland, STOWA and RIONED foundation
are closely engaged in the development of decentralized wastewater systems. They have organized
several knowledge-exchange events such as the Day ‘New development on new land’ which the
developments in the field of new sanitation were discussed in the meeting (STOWA, 2018). Besides,
STOWA and the RIONED initiate and manage two websites (Saniwijzer & Sanimonitor) for the people
who are interested in new sanitation. They can find general information, such as the laws and
regulations, policies, up-to-date techniques and possible solutions from the websites. In addition, the
website Sanimonitor provides an overview of decentralized sanitary projects in Europe and mostly in
the Netherlands, including operational data of each system if available.
Local residents
Most residents do not take the initiatives in wastewater management in Flevoland. In terms of the
citizens living in the area with sewers, they ask for sewer connection from the competent municipality.
The connection to public sewerage system from the parcel boundary to the building is provided by the
municipality, and the property owner or the project developer is responsible for the sewer system in
their premises (Netherlands Enterprise Agency, n.d.). These residents pay a one-time sewer connection
fee to the municipality. In addition, they need to pay the sewer tax to the municipality and wastewater
treatment tax to the water board.
In the outlying areas, inhabitants, mainly farmers, are obligated to treat their own wastewater, usually
with septic tanks or IBAs systems. Residents with septic tanks are fully in charge of their system,
including construction, operation and regular maintenance. The residents with IBAs paid small portion
of the construction fee to the water board for their system at the beginning (Interview Water Board
Zuiderzeeland, 2020), and the water board manages these IBA systems. Nonetheless, these users are
asked to take good care of the IBA systems which are the properties of the water board. Residents in
outlying areas pay pollution tax to the water board. Whether or not they pay sewer tax to the
municipality varies from case to case (Interview Municipality Almere, 2019).
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To show a detailed core tasks of water management at urban level, an overview of all the activities
carried by main actors in Almere water management is shown as an example (figure 7). Activities
related to wastewater, groundwater and rainwater are circled in red rectangles by the author.

Figure 7. Core tasks of each actor at urban level (translated from Almere Waterplan, 2015, p13)

4.3 Identify the main elements of structure
In section 2.1.2 it has been introduced that regime structures consist of three types of components
with different elements. Adapted from van der Brugge (2009, p116), the main elements of structures
of the wastewater management regime in Flevoland are identified (figure 8).
The cultural structure contains four elements. The province Flevoland has witness the evolution
wastewater paradigm over years. Van Vliet and Hendriksen (2017) summarized that from 1960-2005,
the focus of the water board was on water quality management and the remediation of household
discharge. The main solution for water quality control is central purification with wastewater
treatment plants via sewer systems transport. In recent years, the focus has been shifted on cost
efficiency on the one hand, and sustainability, innovation and circular economy on the other hand (van
Vliet & Hendriksen, 2017). The water board Zuiderzeeland (n.d.a) marked that the province Flevoland
has experienced a very dry summer and water shortage in 2018. The development of on-site treatment
systems and the possibility of (waste)water reuse locally (see example from Saniwijzer, n.d.) open up
the solutions for better water system in the future. As a result, Flevoland to actively look for sustainable
alternatives in wastewater treatment sector (see Flevoland province, n.d.).
Institutional structure refers to a set of formal institutional arrangements. The first identified element
is the legislative regulations which regulate the responsibility division and accountability in wastewater
management sector. In this case, the European and national regulations are applicable in Flevoland.
The second element wastewater norm denotes the maximum allowed concentration of pollutants.
Regarding to the decentralized wastewater system, Flevoland adopts the national-wide IBA standards.
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There are three classifications for IBA systems in the Netherlands, where class III is broken down into
A and B (Rijkswaterstaat, n.d.c). Currently IBA 3B is the highest water quality norm for IBA systems
which includes the removal of nitrogen and phosphate. The third element wastewater policies range
from regional level to local level, establishing by the competent authorities from each level.
Wastewater policies are coordinated with policies in other domains by the Flevoland provincial
governments. The next element is the water permit which is granted for direct domestic wastewater
discharge by the water board Zuiderzeeland in this case. The last one is the allocation of financial
resource which determines the priorities of wastewater management. The budget for wastewater
management comes from taxes and common budget of the Zuiderzeeland water board and sewer
taxes from six local municipalities.
The physical infrastructure is the third type of wastewater regime structures, which includes the
purpose of land use, the wastewater infrastructure and the wastewater technological artefacts in
Flevoland. Firstly, the amount of wastewater produced per day can be estimated based on the
designated function of a piece of land, which provides suggestion for different solutions. The next
element is the wastewater infrastructure including WWTPs, sewer systems and IBA systems
implemented in Flevoland. These infrastructures usually have a long life-span and timely maintenance
is required. The third element is the smaller technological artefacts, such as sensors and online
monitoring systems. With these artefacts the water quality in Flevoland can be determined.

Figure 8. Elements of structure in wastewater management regime in Flevoland (Adapted from
Brugge, 2009, p116)

4.4 Integrate the actors, processes and structures in the wastewater regime
In this step the three regime dimensions – actors, processes and structures are integrated together.
To note, each actor has the capacity to change more than one element of regime structure. Following
in the reasoning line of van der Brugge (2009, p117), all the actors have the capacity to influence
cultural elements through their ways. In particular, knowledge institutes tend to make significant
contribution to the development of knowledge base. In terms of institutional structure, governmental
bodies have the strongest influence. The wastewater regulations and water quality are clearly
regulated by laws, while the regional water board and municipalities can purse higher water standards
in their territory and specific areas. Regarding to the infrastructure elements, the governments can
exert their influence on land use through development plans. Whereas the central wastewater systems
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are led by the water board and municipalities, the project developer, private companies and residents
have much influence on the household connection and construction of on-site wastewater systems.
The integrated three dimensions, i.e. the wastewater regime in Flevoland, are demonstrated in table
5.
Table 5. Integrated wastewater management regime in Flevoland
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Chapter 5 Decentralized wastewater management in Flevoland
The province Flevoland has a relatively long history dealing with decentralized wastewater systems.
There are large areas of farmland in Flevoland and people in these areas usually construct a septic tank
to treat the household wastewater (Interview Municipality Almere, 2019). In recent years the outskirts
of Flevoland are experiencing full development. In newly developing areas without central sewerage
connection, the province strives for the same level of environment quality as that in areas with sewers
(Province Flevoland, n.d.). New recreational facilities and houses are being built to accommodate
future residents. The population density of these developing areas will be higher than that of rural
areas, leading to concerns about the incapability of existing local wastewater treatment systems. While
the authorities actively search for wastewater innovations to improve the purification efficiency,
corresponding new governance arrangements are needed to facilitate their implementation. This
chapter firstly introduces four cases identified during the case study. Thereafter, the actual
arrangements for these decentralized wastewater systems are described, followed by an examination
of the wastewater systems in each case through applying the modernize mixture approach (see in
section 2.1.3). Lastly, the working methods of these wastewater systems are evaluated.

5.1 Case introduction
Based on the time sequences (figure 9), four cases are identified in the province Flevoland, namely
Flevoland IBA policy, Oosterwold phase 1A, WaterLab Flevoland project and Oosterwold phase 1B. The
locations of each cases are shown in figure 10. The wastewater systems in case 1 spread in Flevoland
and most of them are septic tanks, with hundreds of IBA systems. The reginal water authority Water
Board Zuiderzeeland initiated an area-oriented IBA policy to regulate these wastewater systems.
Wastewater systems in cases 2-4 located in Almere Oosterwold area and most of them are IBA systems.
Table 6 provides an overview of the four cases in this thesis research.

Figure 9. Timeline of four studied cases in Flevoland

Source: right – Zomerondernemer; left - NRC

Figure 10. The locations of four cases in Flevoland
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Table 6. Four identified cases in the case study (source: Zuiderzeeland, 2010; Buitenplaats Oosterwold
B.V., 2016; Province Flevoland, n.d.; Maakoosterwold, 2019)

The development of wastewater systems in Almere Oosterwold is the focal point in the case study.
Unlike urban development in other Dutch areas, there is no detailed expansion plan for Oosterwold.
Instead, the area will develop organically only with a set of rules that guarantee the public interest.
From the concept of organic growth, it is examined to what extent decentralized solutions are possible
in Oosterwold and the wastewater can be processed and utilized locally (Zuiderzeeland, 2014). The
Flevoland water plan (2015) points out that this landscape is gradually developing with both urban and
rural features, whereas current policies which are tailored to a monofunctional development (either
urban or urban) turn to be insufficient. Residents have more responsibilities in their wastewater in this
area, creating new situations for wastewater management. Oosterwold is seen as a model project for
the new relationship between government institutions and citizens, which is an ideal learning platform
for the water board and other involved parties (Zuiderzeeland, 2019).

5.2 Case 1: Flevoland IBA policy
The wastewater systems in case 1 spread in the rural areas of Flevoland. In 2003 there were around
4000 unconnected plots in Flevoland (Zuiderzeeland, 2010). Wastewater is legally required to be
treated before it is discharged into the environment. At that time, it meant that all 4000 plots in the
outskirts of Flevoland had to be either connected to sewer systems or install an IBA system. In principle
municipalities are obligated to install sewer systems for the wastewater collection and transport within
their municipal territory. However, sewer connection in these areas were expensive thus
municipalities applied exemption of their duties of care from the province. The inhabitants in
exempted areas are responsible for their own wastewater. In 2003 a decision was made that a septic
tank with the size 6 m3 was the minimum requirement to treat domestic wastewater, while IBA
systems with higher purification efficiency were required in areas with certain water quality objectives
(Zuiderzeeland, 2010). At that time, these 4000 plots had smaller septic tanks (1.5 or 3 m3) or no
treatment systems. The approval of this decision means that there would be 4000 households installing
a 6 m3 septic tank, which would cost the household a large amount of money (Interview Water Board
Zuiderzeeland, 2020). Instead, the water board Zuiderzeeland decided to install around 600 IBA
systems in 2004 and the remaining systems could stay the same as they were (Zuiderzeeland, 2010).
An area-oriented IBA policy was established for the installation, which stipulates that the water board
would pay for, install, maintain and manage these IBA systems. There was a premise that the
environmental efficiency over the total management area of Zuiderzeeland water board is equal to the
efficiency in the case of the construction of 4000 septic tanks with the size of 6 m3.
When drawing up the wastewater plan, the water board and municipalities co-decided whether the
sewerage would be installed and to be included in the municipal sewerage plan; or the IBA systems
would be installed and to be addressed in IBA plan. The water board made calculation and identified
the vulnerable areas where IBA systems are needed. As a result, around 600 IBA systems with class II
performance (IBA 2) were installed by Water Board Zuiderzeeland in households located in sensitive
areas. Septic tanks of 1.5 or 3 m3 were remained and the responsibility lies on the owners. The black
water (from the toilet) is purified through the septic tank and the grey wastewater (water from shower,
bath, sink) is discharged without treatment (Zuiderzeeland, 2010, p26). The septic tanks must be
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emptied regularly and this job is done by the users or a sewer cleaning company. In terms of the 600
IBA systems, the water board as the owner is responsible for the construction, maintenance and
management. The actual construction was conducted by private companies chosen by the water board.
In order to construct IBAs on private properties, the water board concluded agreements with the
property owners on the location, accessibility to the site and the management and maintenance of the
system. The property owner only contributed a small amount of money to the construction of the IBA
system (Interview Water Board Zuiderzeeland, 2020). Although these IBA systems are managed by the
water board, the dischargers are asked to take good care of the IBA system. The Discharge Decree
Decision stipulates that it is prohibited to discharge waste materials that can cause damage or
hindrance to the IBA systems. It also indicates which substances are prohibited from being discharged
into the IBA system and what should the residents do to make their IBA system work properly. In
addition, residents are informed what should be kept outside of the system in the forms of information
folders and newsletters (Zuiderzeeland, 2010). If the water board finds out that the IBA system is not
being properly used, a conversation will take place with the residents. If no improvement occurs later
on, the water board can take enforcement action through civil law. Every year the water board takes
water samples from 20% of installed IBA system to determine their environmental performance. The
water board levy a pollution tax to the households without sewer connection to compensate all the
costs of water quality management in outlying areas.

5.3 Decentralized wastewater systems in Almere Oosterwold
The wastewater systems in case 2-4 are located in Almere Oosterwold area (see the current view of
Oosterwold in figure 11). Wastewater initiatives in case 2 ‘Oosterwold phase 1A’ (figure 12) started in
April 2016. In the year of 2017 and 2018, the inspection results of the water board showed that
wastewater discharge standard was exceeded in Oosterwold and improvements of the wastewater
systems are needed (CEW, 2018). In response, the project ‘WaterLab Flevoland’ (case 3) officially
started in November 2019 with the aim of realizing sustainable water chain in Flevoland. Ultimately,
the experience in Oosterwold phase 1A together with the result from ‘WaterLab Flevoland’ project will
be fed into the development plan in case 4 ‘Oosterwold phase 1B’ in summer 2020 (figure 12). In the
following sections, arrangements for wastewater innovations in these three cases are illustrated.

Source: https://maakoosterwold.nl/oosterwold-van-boven/

Figure 11. Oosterwold bird’s eye view 2019
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Source: Maakoosterwold, 2019 https://maakoosterwold.nl/

Figure 12. Left – Oosterwold current developing area (painted in red color); Right – Oosterwold
phase 1A & 1B area

5.3.1 Case 2: Oosterwold phase 1A
At the moment (Oosterwold phase 1A) initiatives are only taken in the area on the east side of Almere
in Oosterwold (Maakoosterwold, n.d.) (see in figure 12). Residents in Oosterwold are asked to treat
the household wastewater by themselves and ensure that the wastewater has no negative effect on
public health and the environment.
Before the construction of the water system on their plot, future residents need to apply for a water
permit from the water board. Two documents are required for the application. The first one called
water plan describes how they install the water system and purify household wastewater. The second
document is a report about the wastewater discharge decision for household, which describes the
discharge of purified wastewater. Initiators in Oosterwold are usually not wastewater experts.
Therefore, the water board offers them personal advice in drawing up water plan, reporting discharge
and applying water permit through multiple ways. Accordingly, the water board provides two
information guides for the proper installation of these water systems. One guide contains the
assessment criteria and points for attention of the water plan and the application of the water permit
(Zuiderzeeland, n.d.b). In the other guide the water board elaborates the discharge standards (IBA 3B)
and the residents themselves can decide how to meet the standard (Zuiderzeeland, n.d.). A control
facility is required per system, which allows the water board to check the quality of treated wastewater
(Zuiderzeeland, n.d.b). In addition, the water board organizes consultation hours almost every week
(Zuiderzeeland, n.d.b). During the consultation, employees of the water board can help the residents
check the water plan and water permit application. The water board also recommends the resident to
discuss the permit application with the water board before submitting it. Together with the licensing
authority, an assessment is made to determine whether the application is complete. Suppliers of the
IBA system also can assist their customers to apply water permit. For instance, the supplier Wetlantec
B.V. provides description of the general specifications of their systems to their clients. These
documents have already been approved by the water board Zuiderzeeland.
Residents in Oosterwold can take the initiative in terms of wastewater treatment method on their own
plot. Usually an IBA system is chosen to treat the household wastewater from an individual house or
several houses (CEW, 2018). Residents can choose their supplier from the market and sign up the
purchase contract. They paid for the wastewater system as the owner. During the use of the system,
usually a certain degree of maintenance is required for some IBA systems. This job can be done by the
owners themselves or the supplier. For example, the supplier Wetlantec offered a two-year contract
including warranty and service and a maintenance contract after that period (Wetlantec, n.d.). Most
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of the users approved the contract (Interview Wetlantec, 2019). Regarding to the proper way of using
the IBA system, the supplier will provide instruction to their customers. In addition, many interviewees
mentioned that there are sufficient available information and knowledge online and usually the users
learn it by themselves.
After the construction of the system, the water board will make an appointment with the resident for
a visit to check if the installation matches the submitted notifications in their water permit application.
Besides, the water board will also carry out ‘surprise inspection’ to determine whether or not the
discharge meets the set wastewater standards. For the users with IBA systems from Wetlantec, they
are co-responsible for good water quality. The company will take hundreds of water samples per year;
however, they will only check the water quality when the clients or the water board require then to
do so due to its high expense. If there is a quality unbalance in the effluent, the company will conduct
investigation and determine whether the company or the clients are responsible for the malfunction
(Interview Wetlantec, 2019). There were problems of one Helophyte filter treatment system in
Oosterwold and the company Wetlantec rebuilt the wetland after the inspection (Abspoel, 2018).
Residents in Oosterwold pay a pollution tax to the water board for the discharge of wastewater. This
tax intends for monitoring the water quality of surface water, including the periodic inspection by the
water board to keep the water quality in Oosterwold and Flevoland in order. The residents do not pay
sewage tax to the municipality of Almere. Because residents are also required to build water retention
area on their own plot so that they do not discharge rainwater to the nearby water systems (Interview
Municipality Almere, 2019).
In 2017 and 2018, the Zuiderzeeland water board took samples from the effluent from the IBA systems
in Oosterwold. The results showed that 66 out of 80 IBA systems did not meet the IBA 3B discharge
standards. Residents with a malfunctioning IBA system received a warning letter from the water board,
which states how much time they have to fix their system. If their systems do not meet the discharge
standards before the deadline, a penalty of 250 to 2500 euros will be imposed (Omroepflevoland,
2019). In fact, the Municipality Almere does not receive exemption of their duties of care from the
provincial government, which means that the municipality still have responsibility in wastewater
management in Oosterwold. The municipality choose to fulfil their duty by providing knowledge to the
residents. Specifically, they hired the consulting company Center of Expertise Water Technology to
carry out research on the effectiveness of IBA systems in Oosterwold (CEW, 2018). The results showed
the reasons for the malfunction of IBA systems in Oosterwold. Afterwards, the residents brought the
result to their suppliers and discussed the solutions together. Most of the suppliers came back and
tried to improve the system (Interview Municipality Almere, 2019).

5.3.2 Case 3: WaterLab Flevoland project
Initiated by the province Flevoland, the project WaterLab Flevoland was set up as an experiment to
investigate if the water norms can be improved and if the best technologies are available with
affordable prices in Flevoland (Interview WaterLab manager, 2019). The project aims to realize a more
sustainable water chain in Flevoland with a focus on small-scale wastewater treatment facilities. With
this project province Flevoland wants to stimulate new developments in the water chain and challenge
suppliers to deliver their local treatment system which are efficient, autonomous and circular.
WaterLab Flevoland offers suppliers and innovators the opportunities to apply their (innovative) water
system in practice and have it tested for free for two years at locations in Flevoland (Province Flevoland,
n.d.). The jury of the project will determine the entries of testing technical systems and match these
systems to locations if more than one the same systems applied for testing. The jury consists of an
independent chairman and representatives of local residents, municipalities in Flevoland and
Zuiderzeeland Water Board, and a number of experts. The independent agency CEW will carry out
measurements of the treatment systems and the data will be published on the website Sanimonitor.
The project WaterLab will cover the costs for the two-year test. Besides, a subsidy (symbolic) of €2000
per project per year will be provided by the WaterLab and the money will be distributed among users
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(Interview WaterLab manager, 2019). After the two-year test, the jury will select top-three best
performance systems. The test locations are individual houses or a group of houses, restaurants,
migrant homes, care farms and/or campsites that are not connected to the sewer systems in Flevoland.
The project officially started on November 6th, 2019 and there were two systems tested in Oosterwold.
These two systems come from the supplier Wetlantec and Akanova (Flevoland, 2019). In the next part,
the introduction of WaterLab Flevoland project will focus on the arrangements of the supplier
Wetlantec as this is the only supplier that has been approached in this research.
In particular, the project WaterLab asks for high water quality and a new water standard is established
by the project group. The supplier Wetlantec derived an even higher water standard ‘IBA 4B+’ from
the water norms in WaterLab (table 7), in which the ‘+’ stands for the removal of medicine residues.
Table 7. Water norms in Oosterwold
Source: Zuiderzeeland, n.d.b; Province Flevoland, n.d.; Wetlantec, n.d.

The supplier Wetlantec provides a collective system that has been connected to 30-40 houses so far in
the project (Interview Wetlantec, 2019). Before the WaterLab Flevoland project, collective systems
were difficult to realize in Oosterwold because private space is required to construct the purification
system. The municipality Almere refused Wetlantec’s proposal to buy a piece of land and build the
treatment system there. According to the development rules of Oosterwold (Municipality Almere, n.d.,
Article 13), each plot needs to fulfil the area percentage requirements such as 50% greenery, 2% water
on the plot, etc. Ultimately it became possible because Wetlantec company rent a plot from Almere
municipality for 25 years and in the meantime, there will be other facilities built on the plot by the
municipality in order to comply with the development rules (Interview Wetlantec, 2019). The official
website of Wetlantec indicates that the system will be recorded and worked out for 25 years and the
users need to pay a one-time connection fee (now €5990 incl. VAT) to the supplier. Afterwards, a fixed
monthly fee to is charged by the supplier and the rate depends on the number of people using the
system.
The collective wastewater treatment system does not include maintenance tasks for users because
there will be no purification system installed in users own garden. Only an underground mini pump
will be installed in users garden by the supplier. However, the users are not free from their obligation
to use the treatment system with care. Wetlantec will hand out a manual that clearly states what may
and may not be discharged into the system. In addition, prior to the commissioning of the treatment
system, information evenings were organized by the supplier which allowed them to elaborate the
terms and conditions of the system.
In the evaluation stage, when the collective system is being used, the co-owner of company Wetlantec
claimed that they can measure all parts of the treatment system and the water quality (Interview
Wetlantec, 2020). If people discharged chemicals into the system, the company can monitor and trace
it. In theory, the supplier can point out who is responsible for the chemical discharge. He also stated
that the company has a strict privacy policy and all the information will be kept internally. As a result,
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users are interested with this policy and they signed up the agreement. Quoting the words of the coowner: ‘Because if they do, they know we can find them’ (Interview Wetlantec, 2020). The residents
think this measure can prevent their neighbors from demolishing the wastewater treatment system.
In this way the company makes people be responsible for the system.

5.3.3 Case 4: Oosterwold phase 1B
Although at the end of 2018 it turned out that the IBA systems in Oosterwold was improving, the result
of inspection by Water Board Zuiderzeeland shows that wastewater has not yet been sufficiently
treated in Oosterwold (OmroepFlevoland, 2019). The Municipality Almere still needs to take their duty
of care in this area. Together with the water board and Oosterwold development team, Municipality
Almere is looking at and evaluating different wastewater solutions for Oosterwold phase 1B area
where the development will be started in summer 2020) (see the location of the area in figure 12).
Currently several variants of future wastewater treatment are investigated because the existing
systems do not work well enough. The experience of current residents is considered as important
inputs into the choice of wastewater system in next phase. In the meeting ‘Future of wastewater
treatment Oosterwold’, 80 participants from Oosterwold were able to indicate what they consider
important when choosing a future purification system in area 1B of Oosterwold (Maakoosterwold,
2020). The result shows that the participants from Oosterwold have a strong preference for being able
to continue to use, investigate and/or apply small-scale collective treatment processes. After the
meeting, criteria have been drawn up for weighing the variants for future wastewater treatment in
Oosterwold phase 1B. One of the most promising variants is constructing a local sewage and treatment
system connecting the buildings in the area. It is recognized as a solution that has no legal restrictions
and meets all the requirements of municipal duty of care and the water quality. The final decision is
expected to come out in the summer of 2020.

5.4 Conceptualizing the wastewater innovations with MMA
In this section, the installed wastewater systems in four cases in Flevoland are examined with
modernized mixture approach (section 2.1.3). In this way, the degree of decentralization of these
wastewater systems is evaluated from six socio-technical dimensions. Table 8 summarizes the
categorization of wastewater innovations developed by Hegger (2007). These six dimensions can be
seen as the indicator of the wastewater systems, indicating the level of decentralization of these
systems in each dimension. Following this categorization, I gave a score to the wastewater system in
each dimension according to their actual conditions in four studied cases. Note that the system in case
4 has not been realized yet, I made prediction based on one of the most promising variants (i.e. a local
sewer and treatment system) that I found during the field research. By rating the system from score 1
to 5, the higher the level of centralization, the lower the score will be received by the system; vice
versa. For example, the septic tanks connected to single houses in Flevoland will receive score 5 in the
dimension ‘technical scale of the innovation’, whereas the central wastewater treatment plant will be
graded with score 1 in this dimension. These grading processes enable us to understand the attributes
of each wastewater system. In what follows I introduce the wastewater systems implemented or is
expected to be implemented in four cases with the grading system. The similarity and difference
between each wastewater system can be identified and what have been changed of these wastewater
systems in Flevoland can be explored. To make it more intuitive, the score of the system will be
indicated in brackets after the description of the system in one of the six socio-technical dimensions.
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Table 8. Level of centralization/decentralization of each dimension of MMA (adapted from Hegger,
2007, p48-53)

In case 1 Flevoland IBA policy, two wastewater systems are applied – septic tanks and IBA systems.
Most of them are individual systems for single houses (5 – technical scale). Households with septic
tanks usually only connect black water to their system while the grey- and rain- water is discharged
directly (4 – water flows differentiation). For the IBA systems, the users separate household
wastewater from rainwater (2 – water flow differentiation). The septic tanks are in charge of the
owners themselves, which includes periodic maintenance such as emptying the tank regularly (5 –
management scale; 5 – user involvement). The IBA systems are managed by the water board
Zuiderzeeland and users are asked to use the system with care in case of damage of the system (1 –
management scale; 2 – user involvement). The degree of choice for both users is low since they do not
decide whether or not connect their wastewater to a central or decentral system (1 – degree of choice).
At last, no public participation is observed in the planning phase (1 – public participation).
Regarding to the wastewater systems in case 2 Oosterwold 1A, most of them are IBA systems
connected to single houses (5 – technical scale). Only domestic water is connected to the system and
the rainwater is discharged in residents’ own gardens (2 – water flows differentiation). The wastewater
system can be managed by the owners or together with their suppliers, depending on the type of
maintenance contract. In the case of helophyte filter, the maintenance is minimal and easy to carry
out by the users, so the users often do this in consultation with the supplier (CEW, 2018) (5 –
management scale). Residents are actively involved in their wastewater issues in this phase (4 – user
involvement). Generally, users are asked not to use several chemicals such as chloride and bleach.
Besides, rainwater is not connected to the system so that they need to build water retention area in
their gardens. For users with helophyte filter, minimal maintenance work is included. The degree of
choice for inhabitants is high regarding to the type and scale of the wastewater system (4 – degree of
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choice). However, once the choice is made, it is difficult to change the wastewater system unless the
water authorities decide to install a central sewerage system in the area. In terms of participation in
the planning phase, future residents are informed in advance that there will be no sewers in this area
so they knew have to do it by themselves (2 – public participation).
In case 3 WaterLab Flevoland project, a collective IBA system which is connected to 30-40 houses was
implemented (3 – technical scale). There is only one piping system connecting the domestic water from
households to the collective system, while rainwater is separated and discharged into users own
gardens (2 – water flows differentiation). The collective system is mainly managed by the supplier
(Wetlantec), although users can also take part of the work (2 – management scale). Same as the other
IBA systems, users are asked to use the system with conscious awareness (2 – user involvement). The
degree of choice and the participation of inhabitants are same as the conditions in Oosterwold phase
1A (4 – degree of choice; 2 – public participation).
In case 4 Oosterwold phase 1B, solutions for wastewater treatment are still in discussion. Among other
variants, the construction of a local sewerage at a neighborhood scale is widely supported (2 –
technical scale). However, the separation of grey and black water is not expected in the near future (2
– water flows differentiation). If a local sewer system is constructed, the water board and the
municipality have the intention to take over the management task (1 – management scale). It is
predicted that the system would not require extra efforts in use, users are only asked to use the system
with care (2 – user involvement). However, the degree of choice for future residents will decline if a
local sewer system is built (2 – degree of choice). In this case, inhabitants can only choose to connect
their wastewater to this local system. Regarding to public participation in the planning phase,
participants in Oosterwold were consulted in the participation meeting to indicate their preferences
(3 – public participation). And the results will be used to weigh the variants of future wastewater
treatment.
In table 9, the scores of each wastewater system in six modernized mixture dimensions are
summarized. Two extreme systems were added in the table for comparison, in which the WWTP
represents the most centralized wastewater system and the ideal decentralized system represents the
other extreme form of wastewater system. The result shows that there is no extremely decentralized
wastewater system in four studied cases. The patterns of change of these systems will be discussed in
next chapter, followed with the implications for the governance needs for the future development of
decentralized wastewater systems.
Table 9. The level of centralization of each wastewater system from six MMA dimensions
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5.5 Evaluation of the decentralized wastewater management in Flevoland
The practice of Flevoland IBA policy is proved to be relatively successful. The research report of the
management of individual wastewater system in Flevoland (van Vliet & Hendriksen, 2017) shows that
in outlying areas inhabitants are satisfied with the use and management of both septic tanks and IBA
systems. An important contributing factor is that these users have been living in rural areas for years
and they are used to treating the wastewater by themselves. There is sufficient (experiential)
knowledge available and they know where to get the answers if a problem occurs. Therefore, these
users know how to use and/or manage their systems and act accordingly (van Vliet & Hendriksen,
2017). The results also show that these users prefer to continue the current arrangements and the
majority are open to innovations as long as people have the opportunity to think along and determine
on them.
In contrast, the arrangements for wastewater systems in Oosterwold have received both positive and
negative comments. The residents in Oosterwold show satisfaction to the working methods of the
water board, especially to the provision of personal advice in the process of water permit application
(Zuiderzeeland, 2019). However, the Audit Office Committee (Zuiderzeeland, 2019) pointed out that
costs for these approaches are very high and require regular budget from Water Board Zuiderzeeland,
which can be seen as a subsidy from all taxpayers in Zuiderzeeland Water Board areas to the residents
in Oosterwold. The water board responded that it is not possible to compare the costs spent in
Oosterwold development with that in ‘regular area development’ (Zuiderzeeland, 2019). The water
board qualified the extra costs in Oosterwold as the tuition fee for realizing the concept of ‘organic
area development’. Except for the high expenditure for the water board, there is an urgency that the
IBA systems have to be improved in Oosterwold. The research result from CEW report (2018) indicates
that reasons for the malfunction are mainly technical. Particularly, water consumption in Oosterwold
is lower than assumed 150 liters per person per day, which makes the size of the IBA system too large
for some households (CEW, 2018). The co-owner of Wetlantec also mentioned that water consumption
in Oosterwold is almost half of the average Dutch consumption (Interview Wetlantec, 2020). He
believes that this factor also contributes to the reasons of standard exceedance. He explained that
because the total water amount is quite low, there is less dilution of the pollutants (Interview
Wetlantec, 2020). Corresponding to many interviewees opinion, the agency CEW (2018) found out that
current residents in Oosterwold are environmentally conscious and they know how to use the IBA
systems well. Therefore, the residents should not be blame for the failure of their wastewater systems.
Furthermore, the calculation made by the water board shows that the wastewater discharge in
Oosterwold will still pollute the environment even though all the systems meet the IBA 3B standard
(Interview Water Board Zuiderzeeland, 2020). Interviewee the member of jury (Interview jury member
of WaterLab project, 2019) explained that the density of IBA systems in Oosterwold is much higher
than that in rural areas. In a short time, a large amount of wastewater is discharged into nearby local
water systems which are more susceptible to the pollution. Therefore, previous water standards are
no longer compatible for such high-density wastewater discharge from individual wastewater systems
and improvements in treatment efficiency are needed. Under this circumstance, the WaterLab
Flevoland project comes up with a much higher water discharge standard (IBA 4B) and challenges the
market to provide new systems that can meet the standard with affordable price. The project is still
on-going and the result will contribute to the choices of future wastewater systems in Flevoland. In
addition to pursuing higher water norms, the project manager of WaterLab pointed out that a mindshift that from end-of-pipe linear system to a water-circular system should be made through the
project (Interview WaterLab manager, 2019).
The development rules of Oosterwold also received some complaints. The concept ‘organic
development’ brings great freedom to the residents, however, it also means that the residents need
to ‘do-it-yourself’ and the municipality does not plan to step in it. To be specific, the municipality
Almere did not conduct much research on urban planning in Oosterwold area and as a compensation
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the land price in Oosterwold is lower than the average in the Netherlands. Consequently, the residents
in Oosterwold need to find the solutions for public infrastructures and the water by themselves and/or
together with their neighbors, which will cost them extra efforts and money. The interviewee from
Municipality Almere commented that Oosterwold philosophy is against to the Almere principle that
‘people make the city’ (Interview Municipality Almere, 2019). He thinks that in order to let people
‘make the city’, the municipality should equip the people with sufficient knowledge. Especially in
Oosterwold, although the municipality do not decide which system the resident should use, the
municipality should enable the citizens to make the right decisions (Interview Municipality Almere,
2019). The proper way for the municipality to fulfil their duty of care in Oosterwold is still in discussion.
Furthermore, some of the Oosterwold development rules are at odd with the realization of collective
wastewater systems, although a larger wastewater system is expected to be more beneficial in
Oosterwold. The interviewees from Municipality Almere and Wetlantec mentioned that collective
wastewater systems were rejected by the municipality in Oosterwold phase 1A. Currently it is not
possible to buy a piece of land and only build the wastewater treatment plant in Oosterwold, because
the supplier also need to meet the requirements that 50% coverage of greenery and 2% coverage of
water on the plot. These restrictions on development has impeded the realization of larger system in
Oosterwold. Nowadays the municipality and Oosterwold development team are considering adjusting
these development rules (Interview Municipality Almere, 2019).
In the face of the situation that the water quality has been difficult to be improved in Oosterwold,
oppositions to these wastewater innovations appeared in the governments and society. Opponents of
decentralized systems are calling for sewer connection in Oosterwold (Omroepflevoland, 2019). The
interviewee from the water board thinks that the current tasks for water authorities should be
improving the effluent quality from the local treatment systems; and clarifying the effect of individual
scale system on the local water quality and on bigger water systems (Interview Water Board
Zuiderzeeland, 2020). The water board should make it clear for all involved parties that whether or not
it is necessary to deal with wastewater in means of expensive transport and treatment in WWTPs. If
the authorities opt for a central solution in Oosterwold, the development of wastewater innovations
will stop. Quoting from the interviewee from Almere municipality: “We knew it would not function, but
don’t quit too early” (Interview Municipality Almere, 2019). He admitted that current wastewater
innovations are not functioning well in Oosterwold, but he hopes that the government can give more
chances to these innovations and eventually a closed water cycle can be realized locally (Interview
Municipality Almere, 2019).
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Chapter 6 Analysis and discussion
After the description of the management schemes of decentralized wastewater systems in four cases
in Flevoland, the governance arrangements and the socio-technical patterns of change in terms of
decentralized wastewater systems are analyzed in this chapter. After that, based on the current
development treads of these wastewater systems, I made prediction on how the wastewater system
will evolve in Oosterwold in the future. Lastly, taking the findings from empirical research into account,
the main barriers existing in the advancement of decentralized wastewater systems in Oosterwold are
discussed.

6.1 Governance arrangements in Flevoland
In this part, the analytical framework for governance arrangements (see table 2) is applied to analyze
the management of decentralized wastewater systems in four cases in Flevoland. In particular,
responsibility division and main steering strategies are distinguished from three policy stages, namely
planning, implementation and evaluation.

6.1.1 Responsibility division
Table 10. Responsibility division in decentralized wastewater sector in Flevoland

Table 10 shows an overview of responsibility division of the wastewater systems in three policy stages.
Planning stage
In four studied cases, policy planning mainly belongs to public responsibility. The regional water board
Zuiderzeeland has taken the responsibility for agenda setting, research and calculation of the
environmental effects. An area-oriented IBA policy was established by the water board to regulate the
decentralized wastewater systems in rural areas, and in Oosterwold the governments decided not to
install a sewer system. During the planning stage in case 4 Oosterwold phase 1B, participants in
Oosterwold took partial responsibility of the planning through sharing their experience of dealing with
decentralized wastewater system.
Implementation stage
The responsibility division varies in the implementation stage. In the outlying areas where
municipalities are exempted from duty of care, residents with septic tanks are fully responsible for the
construction, management and maintenance of their systems (private responsibility). In terms of IBA
systems, the water board is the owner and in charge of the payment, construction, management and
maintenance of these systems (public responsibility). Residents with IBA systems are obligated to
properly use the IBA system. In Oosterwold phase 1A, the residents have much power to decide their
wastewater system and they became the owners of the wastewater system. The residents also conduct
the management and maintenance of the system by themselves or together with their suppliers
(private responsibility). During this process, the governmental bodies fulfilled their duties indirectly to
help the residents with their wastewater systems, such as providing personal advice and bringing
research results. In case 3 WaterLab Flevoland, the supplier Wetlantec is the owner of the treatment
system and they are responsible for the construction and management (private responsibility). The
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supplier of the collective system is acting like a ‘small water board’ which connects their clients to a
treatment plant and charges them a certain amount service fee monthly.
Evaluation stage
At the evaluation stage, Zuiderzeeland Water Board carries out the monitoring and inspection tasks
and the follow-up enforcement to ensure good water quality in the area. It is also found that the
private actors are responsible for water quality through properly installing and using their wastewater
systems, except for the IBA systems managed by the water board. Here we can observe that in these
decentralized wastewater systems, the responsibility of good water quality has been transferred to
the private actors.
The project manager of WaterLab thinks responsibility division among stakeholders in the future is still
an on-going discussion (Interview WaterLab manager, 2019). In the interview with the co-owner of
Wetlantec, he thinks that adding on the role of provider and manager of wastewater systems, the
supplier also can be the project developer, contractor, producer of clean water (purified wastewater)
and raw materials in the future (Interview Wetlantec, 2020). There might be competition between
water boards and suppliers when more and more collective wastewater systems are realized. When
asking the view on the relationship between the water board and suppliers, the interviewee from the
water board thinks that ultimately it is up to the governments to decide whether centralized or
decentralized wastewater solution is opted for. Afterwards, the responsibility division for these
systems still needs to be discussed (Interview Water Board Zuiderzeeland, 2020). Therefore, it can be
concluded that the power of regulating responsibility division between involved actors of
decentralized wastewater systems still largely remains in the public hands.

6.1.2 Main steering strategies
Table 11. Main steering strategies in decentralized wastewater sector in Flevoland

Table 11 shows an overview of the type of main steering strategies in decentralized wastewater sector
in four cases in Flevoland.
Hierarchical arrangements
All studied cases show hierarchical arrangements throughout the policy processes (table 11). In
planning stage, it is the governments that decide the choice of centralized or decentralized wastewater
solutions in the newly developing area and formulate corresponding policies (Interview Water Board
Zuiderzeeland, 2020). In case 3 WaterLab Flevoland project the entry of treatment systems and the
final evaluation are conducted by the jury. In the jury, actors beyond the state such as technical experts
can make recommendation, but the decision power remains in the water board and the municipality
(Interview member in the jury, 2019). The decisions of wastewater systems are made through a ‘topdown’ approach with the chain of ‘command-and-control’.
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Hierarchical strategies also prevail in the implementation phase. Every household with a septic tank or
an IBA system needs to apply for a water permit from the water board. The water board can determine
whether or not these systems will cause environmental pollution and approve the installations.
In the evaluation stage, hierarchical arrangements such as supervision and enforcement measures by
the water board are applied to ensure good water quality in their management areas. Direct
wastewater discharge is regulated by IBA standards. If the wastewater coming out from the
decentralized system exceeds the discharge standards, the water board will deliver warning letters
and a fine to the household if no improvement occurs within the deadline.
Market arrangements
Market steering strategies mainly appear in the implementation stage in the first two cases, while in
case 3 WaterLab Flevoland market arrangements can be found in both implementation and evaluation
stages. Private actors in septic tank systems have much flexibility in designing, constructing and
managing the systems, while the water board will only check if the septic tank works in a good manner.
The residents in Oosterwold (case 2&3) also have much freedom in determining their wastewater
systems. There are quality and price competitions among suppliers of different treatment systems that
the residents can choose from. In particular, in case 3 WaterLab Flevoland project the supplier assumed
the responsibility of good water quality and initiated higher water norms to pre-empt public policy.
Specifically, the supplier Wetlantec proposed ‘IBA 4B+’ wastewater standard, which is higher than the
water norms in WaterLab project (see in table 7). If the result from the two-year test shows that ‘IBA
4+’ standard is feasible, Water Board Zuiderzeeland will consider improving the current highest IBA
standard – IBA 3B and make recommendation in the central government (Interview Water Board
Zuiderzeeland, 2020). In the evaluation stage in case 3, Wetlantec company has signed up agreements
with their clients that the company can trace the discharged compounds in the collective system. If
the system is damaged due to the improper discharge, the company can find out who did it and
intervene with that client. In this way, the supplier makes the users be responsible for the system.
Network arrangements
Network arrangements are rarely found throughout the policy process in four studied cases. In the
planning stage of Oosterwold phase 1B, it is noticeable that residents were invited to give their inputs.
I argue that it is a sign of network arrangements that decisions are made through dialogue and
collaboration between public and private stakeholders, although it is not known yet how much
influence the voice of these residents will have on the final decisions.

6.1.3 Policy instruments
Table 12. Applied policy instruments in decentralized wastewater management sector in Flevoland
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Table 12 shows an overview of the applied policy instruments for the adoption of decentralized
wastewater systems in four cases. Three types of policy instruments can be found. Legal instruments
such as water permits, discharge standards and associated supervision and enforcement are the most
common policy instruments in these cases.
Tax reduction is the preferred economic instrument in the first three cases. Generally, the amount of
wastewater tax that the household should pay to the water board depends on the number of people
occupying the property. The users of an individual wastewater system only pay one pollution tax to
the water board no matter how many people use the facility (Interview Water Board Zuiderzeeland,
2020). Residents in Oosterwold (case 2&3) do not pay sewerage tax to Municipality Almere. Besides,
certain financial incentives appeared in different cases. The costs for IBA systems in outlying areas are
undertaken by the water board so that the effective implementation has been guaranteed (case 1).
The low land price of Oosterwold also attracts a lot of initiators to the area and take the responsibility
of building their own wastewater system (case 2). In case 3, a free two-year test of the installed system
is appealing to many suppliers because usually this kind of test can be very expensive. Additionally,
symbolic subsidy is distributed among users for their participation in the project.
Regarding to communicative instruments, conversation and knowledge dissemination are the most
popular instruments. When the water board finds out that the individual system does not function
properly, a conversation will be taken between the users. Multiple forms of knowledge dissemination,
such as information folders, user manuals are applied to ensure that the users know how to use the
system. Particularly, residents in Oosterwold are in charge of their wastewater systems, they need to
know not only the correct way of using the system but also the knowledge of how to choose the
appropriate system for themselves. In response, the water board organizes the consultation hours in
their office every week and offers personal advice to the residents in terms of the technical information
and water permit application. Municipality Almere funded the research on malfunction of the IBA
systems to assist the residents to better improve their systems. In addition, in the WaterLab project,
after two-year test period the data will be included in a catalogue in the Sanimonitor of STOWA
(Flevoland province, n.d.). These data will be available online, which will give an overview to involved
parties of how the systems work in practice and which system suits the place best. In case 4 the
communicative instruments are applied in the planning stage that the current residents are consulted
and their opinions will be used to weigh the variants of wastewater systems in Oosterwold phase 1B
area.

6.1.4 Underlying considerations
In this section the Juridical-Economic-Political (JEP) triangle (figure 4) is applied to analyze the
underlying considerations for certain governance arrangements. It helps us understand why certain
arrangements are chosen and dominate during one policy stage in innovation adoption processes. In
the following paragraphs the considerations for each type of governance arrangements are discussed.
Considerations for hierarchical governance arrangements
As we have seen, hierarchical governance arrangements for decentralized wastewater sector are
dominant in all studies periods. These decisions can be largely explained from Juridical perspectives.
The first consideration is about conforming to extant rule of law that the water board should fulfil their
statutory responsibilities. The water board has water quality as one of its core tasks and it becomes
logical for the water board to direct the IBA policy. Secondly, the fairness consideration drives the
water board to apply precautionary principle in wastewater management. There are two premises
here. Firstly, the effects of climate change urge the water authorities to search for sustainable
alternatives, such as the dry summer in 2018 in Flevoland. Furthermore, the interviewee from the
water board said that they have seen the possibility to reuse purified water locally and to save energy
from water transportation (Interview Water Board Zuiderzeeland, 2020). Together with these
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conditions the water authorities take the lead in looking for sustainable wastewater solutions for
tomorrows. Hierarchical arrangements in area-oriented IBA policy are also supported by
considerations of efficiency from Economic perspective. The water board concluded that IBA systems
have higher purification efficiency and the costs are equal to the construction of 6 m3 septic tanks. In
addition, the specific physical circumstances of Flevoland guarantee the administrative efficiency. The
management areas of Zuiderzeeland Water Board cover the entire region of Flevoland and there are
only six municipalities in Flevoland, which makes the directing role of the water board feasible because
there will be less negotiations between different municipalities. Effectiveness considerations from the
Economic perspective were also considered. The process of installing 4000 septic tanks would require
a lot of ‘unsympathetic’ control and enforcement by the water board, which will lead to strong social
resistance. In contrast, the implementation of IBA systems can be sold socially since they are located
in environmental sensitive areas and the water board have covered most of the costs. Therefore, the
arrangements made by the water board can secure sufficient installations of IBA systems to prevent
environment deterioration in outlying areas.
Considerations for market governance arrangements
It is found that market arrangements were dominant in the implementation phase, which is
underpinned by the legitimacy consideration from Political perspective. As mentioned earlier,
decentralized wastewater management inevitably involves different actors beyond the state. The
development principle of Oosterwold shifts the responsibility of wastewater management to private
sectors. Letting the residents themselves decide how to meet the established standard can help the
water authorities gain more support from stakeholders and the society. Besides, a collective system
has been approved in WaterLab project, which is sustained by the efficiency consideration from
Economic perspective. It has been confirmed with several interviewees that larger scale local
wastewater systems can be more efficient. On the one hand, larger systems can work more stably,
thus ensuring better water quality. Besides, the users will pay less connection fee to the supplier if
they connect to a collective system. On the other hand, it is more likely to realize the economies of
scale in terms of recycling raw materials in larger decentralized wastewater system. In this sense,
adopting collective system has improved the efficiency of wastewater management in Oosterwold.
Considerations for network governance arrangements
Network arrangements are found in the policy planning stage in case 4 Oosterwold phase 1B, which
are endorsed by the legitimacy and accountability considerations from Political perspective. In
addition to gaining support from stakeholders, the involvement of public voices in the planning phase
also improves the transparency of the content and process of wastewater policy-making, which
improves the accountability of the policy.

6.2 The changing patterns of the decentralized wastewater system
Based on the score of each wastewater system in six dimensions in MMA (table 9), radar charts are
made to compare the changes of five wastewater systems in four cases over the years (figure 13). By
doing so, I tried to understand the complexity of decentralized wastewater systems and identify the
pattern of changes over the years. The results have some implications for making wastewater policy
in the future.
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Figure 13. Comparison of five wastewater systems in Flevoland from six MMA dimensions
Focusing on the changes of technical scale of the innovations, before the project WaterLab Flevoland
(case 3), most of the systems are served for individual households. In the WaterLab project and
thereafter, larger systems are being or going to be implemented. This trend corresponds to the view
of many interviewees. In particular, the CEW research points out that if the IBA system treats the
wastewater for more residents, the system will be more robust and can therefore meet the discharge
requirements (CEW, 2018). Besides, resource extraction from wastewater requires a sophisticated
system which needs relatively big investment. The member of jury in WaterLab project thinks that
current scales applied in Oosterwold are too small to make profit from the reclaimed raw materials
(Interview jury member of WaterLab project, 2019). Quoting from the interview: ‘... on a neighborhood
level you have thousands of houses at one time, I think that’s more feasible. And is that decentralized?
That’s up to you, what do you call decentralized?’ (Interview jury member of WaterLab project, 2019).
He believes that a local wastewater system at neighborhood scale is more likely to make profits,
however, a question mark will be put on whether or not this kind of system is a decentralized system.
Except for the septic tanks, the degree of differentiation of water flows remains unchanged over the
years. Although the septic tank treats the black water separately, remaining (waste)water has not been
treated before it is discharged into the environment (Zuiderzeeland, 2010, p26). This condition was
described in Flevoland IBA policy document in the year of 2010, it is not clear for the author whether
the condition of septic tanks has been improved in these years. Other systems in four cases separate
rainwater and domestic wastewater. Usually grey water is separated from black water in domestic
wastewater because grey water is relatively clean and easier to reuse. However, interviewee the jury
member showed his concerns regarding to the safety of water reuse in Oosterwold (Interview jury
member of WaterLab project, 2019). He thinks that at current stage these wastewater systems have
not been thoroughly evaluated and it is not safe enough to reuse the purified wastewater at home.
Therefore, reusing (waste)water locally could be an end goal, but the separation of grey and black
water is not expected in Oosterwold phase 1B.
The management scale of the innovation appeared to be a hot topic of discussion during all the
interviews. Users of the septic tanks are satisfied with the decision that they manage the system by
themselves (van Vliet & Hendriksen, 2017). The IBA systems which are belong to the water board are
managed by the water board as well. The report shows that the IBA users have not much to complain
about this arrangement (van Vliet & Hendriksen, 2017), while the supplier Wetlantec company thinks
43

it was a pity that the water board rejected their maintenance contract at that time (Interview
Wetlantec, 2020). The interviewee from the water board revealed that by now the water board is
considering that they should give the 600 IBA systems back to the individual house owners or to the
municipalities (Interview Water Board Zuiderzeeland). The water board and Municipality Almere are
not directly involved in the management of wastewater systems in Oosterwold. In case 2 Oosterwold
phase 1A, individual residents are the main manager of their systems, while in the case 3 the
management scale has increased to the size of an organization (company Wetlantec). However, in the
next phase when a local sewer system is installed in Oosterwold 1B area, the water board and the
municipality tend to take over the management tasks from the supplier or the residents. A trend was
observed that when the scale of the decentralized wastewater system becomes larger, the
management tasks are more likely to be carried out by larger organizations.
The degree of in-use involvement of users varies in different cases. The use of a septic tank requires a
high level of user involvement, such as regular emptying and periodic maintenance. Regarding to IBA
systems, some of them require regular maintenance as well and users are asked to use the system
with conscious care. Users of IAB systems in rural areas are less involved in the system since the
management and maintenance are carried out by the water board. In case 2, the IBA systems only
require minimal maintenance and users usually finish this job by themselves. In case 3 the users are
not involved in the management of the collective system. In Oosterwold phase 1B, when it is decided
to implement a local sewage system, the users are less likely to be responsible for the management.
We can observe that in the development of decentralized wastewater systems, less extra work will be
imposed on end users and the users can even choose the loads of maintenance work through the
negotiation with their suppliers.
In general, the degree of choice for the inhabitants is limited in terms of connecting to a centralized or
decentralized wastewater system. In case 1, the degree of choice for users of septic tanks is rather
high, whereas for the users of IBA systems that is relatively low. The degree of choice for the
wastewater system increases in case 2 and case 3 where the residents can make decisions upon the
type and scale of their wastewaters system. In case 4, if a local scale sewer system and wastewater
treatment plant are built, it may have influence on the planning and design of the plot in the area
(Platformoosterwold, n.d.) and the future residents probably can only connect their wastewater to this
local system. If this is the case, the organic development principle of Oosterwold and the freedom of
the residents are at stake.
Lastly, in the dimension participation of inhabitants in the planning phase, there is a trend of more
public participation at the early policy stage. In case 1 inhabitants were not involved in the policy
making processes. In Oosterwold the future residents were informed about the wastewater policy
decision before buying a piece of land in Oosterwold. Particularly in case 4 the opinions of participants
in Oosterwold were listened in the planning stage of Oosterwold phase 1B and these inputs will be one
of the weighing criteria for making the decision of wastewater system in Oosterwold 1B area. The trend
of early involvement of the public in policy processes also corresponds to the opinions of the
interviewee from the water board. He thinks that in decentralized wastewater systems, there are more
stakeholders involved and the water board should also listen to them (Interview Water Board
Zuiderzeeland, 2020).
Overall, we can observe that the decentralized wastewater systems in Flevoland tend to be more
centralized (i.e. the circle is becoming smaller), but the trend varies in different dimensions. These
trends implicate the development trajectories of decentralized wastewater in different dimensions.
Specifically, wastewater systems in Flevoland tend to be more ‘centralized’ in terms of technical scale,
management scale and in-use involvement, which suggests that larger scale decentralized wastewater
system which involve less extra work for users tend to be more promising in the future and these
systems are more likely be managed by large organization. On the contrary, there is a strong demand
for high degree of choice and public participation during planning stage in the decentralized
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wastewater system (more decentralized in this sense). These trends implicate that a high degree of
freedom in choice of the wastewater system, as well as deeper and broader public participation are
needed when establishing policy for decentralized wastewater system in the future.

6.3 How will the development of wastewater systems evolve in Oosterwold?
When taking a closer look on the development trajectory of the wastewater systems in Flevoland, it
shows some similarities to the development of current urban wastewater systems but at a small
geographic level. Since the 19th century the urban wastewater infrastructures evolved through a
number of phases, as narrated by Tarr et al. (1984), Gandy (2004) and Geels (2005). Take the
development of water service provision from 1850s in the Netherlands (Geels, 2005) as an example,
before that time there were mostly unstructured systems at individual scale. When the demands for
clean water increased, the private companies discovered the business opportunity and started to
provide professional water services. Afterwards, the increase of population density led to
contamination of urban areas, posing a great threat to environmental quality and the public health.
Excessive demand was placed on wastewater treatment systems. In the past, the end of the story was
that the governments entered in wastewater sector and started to build large infrastructure to
transport, treat and dispose the large amounts of wastewater. Currently, Oosterwold is also
confronting the problem wastewater pollution due to various reasons. Among other things,
Oosterwold will develop as a semi-urban area, which leads to the concerns about the incompetence
of the current IBA systems. In this section I make prediction on the evolution of wastewater system in
Oosterwold.
Inspired by the conceptualization of five modes of organization (Van Vliet, Chappels & Shove, 2005),
the arrangements of septic tanks and IBA systems in Oosterwold phase 1A can be seen as the
autonomous mode of organization. In this mode, the users are the providers and consumers of
wastewater treatment service at the same time, which represents a form of self-management that the
providers meet their own needs. When it is shown that some IBA systems in Oosterwold are too large
for the household, wastewater systems connected to 2-10 households were built by various suppliers
and eventually a collective system is realized in Oosterwold. I considered these forms of wastewater
system as the mixture of piecemeal and integrated modes of organization. Trends toward larger
decentralized wastewater systems are driven by the degrading water quality in the area. The decision
for future wastewater system in Oosterwold has not come out yet. One of the variants is the
construction of a local wastewater system and the water board and Municipality Almere have the
intention to manage this system. However, the future residents have indicated their preference to
small-scale collective treatment systems. In response, the authorities decided that 1) current residents
with a permit and a properly functioning system can continue to use their existing solutions; 2) it is still
possible to obtain a permit for an IBA system but preferably connecting to a (small-scale) collective
treatment systems; 3) initiators with malfunctioning IBA systems must look for alternative discharge
or purification methods (Maakoosterwold, 2020). Therefore, I predict that the wastewater systems in
Oosterwold will evolve into the marketized mode of organization where the local residents are both
the purchasers and promotors of local collective wastewater systems. Instead of building a large
universal wastewater treatment facility, different sizes of collective systems will spread in the area of
Oosterwold. The residents will have the right to decide the size of their wastewater systems to meet
various requirements. For example, the owner of a hostel may ask for a system that can meet the
treatment capacity of 30 persons per day, while a school or a business building will require a larger
wastewater system. Furthermore, the demand for wastewater treatment can be coordinated locally.
One can think of coordinating the balance of wastewater income during one week for a system. For
instance, the school and business building are usually free on weekend. Sharing the same treatment
facility with local communal centers can ensure a more balanced water flow per week, which
guarantees the working stability of the wastewater treatment system.
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A major difference between the situation in 1800 and today is that there was no wastewater institution
before, and nowadays formal institutions such as water boards and municipalities have been wellorganized. The development of wastewater systems in Flevoland to some extents are manipulated by
the competent water authorities in the area. After all, the water board and the local municipality have
the conclusive power in the decision of wastewater system in the area. When decentralized solutions
are opted for, wastewater innovations are standing alone under the current sophisticated centralized
institutions. In this sense, these systems need great support from the governments in terms of the
space, policy, legal exemption, subsidies, etc. for their adoption and advancement.
In the end I made a reflection on the development of wastewater systems in Flevoland. In the
evaluation of these system (section 5.5) and the discussion underlying considerations (section 6.1.4),
we can know about how different priorities and logics of the wastewater service provision in Flevoland
have gained favor at different moments. These findings also drive me think about the famous
proposition of Schumacher (1974) that ‘small is beautiful’. In SUWM literatures, decentralized
infrastructures are recognized as one promising approach to sustainable urban water system. Indeed,
individual wastewater systems in rural areas of Flevoland have generated great benefits, such as
maintain the water quality in these areas and saving costs for the construction of large infrastructures.
When these individual systems were implemented in Oosterwold, because the population density of
Oosterwold is higher than that of rural areas, the water pollution became a problem of Oosterwold.
This is because such an individual system is more vulnerable to the changes of physical factors of
incoming wastewater, such as the water volume, pollutant components and concentration, etc. In this
sense, larger wastewater systems can work more stably. The capacity of existing wastewater systems
in Oosterwold have been questioned. Additionally, when thinking about recycling raw materials from
wastewater, larger systems have higher potential to realized economies of scale. However, I doubt the
necessity of laying down a central sewer system and connecting the wastewater to WWTPs. Several
interviewees and residents in Oosterwold have indicated their interests in small-scale local wastewater
treatment systems which are neither individual nor big centralized scale. Residents and suppliers also
showed preference of managing these wastewater systems by themselves. The proper size of
decentralized wastewater system and the new organizational arrangements are still being
experimented in WaterLab Flevoland project. The interviewee from the water board thinks that for
the water board the task at hand is to calculate what are the relative economic and environmental
costs and benefits of adopting centralized and decentralized solutions in Oosterwold (Interview Water
Board Zuiderzeeland, 2020). In hindsight, economically and environmentally speaking, individual
wastewater systems are not necessarily ‘beautiful’ or in another word effective in terms of wastewater
treatment. The optimal scales of local wastewater treatment systems still need further research and
there is no ‘fit-for-all’ solution.

6.4 The main barriers in further development of decentralized systems
This section discusses the existing barriers in the development of decentralized wastewater systems in
Oosterwold, which has some implications for wastewater policymaking in the future.
Firstly, the mismatch of the scale of IAB systems and the size of household is one of the contributing
factors to malfunction of IBA systems. As a result, the water quality in Oosterwold is still not
satisfactory, which leads to lots of opposition to IBA systems. Many interviewees expressed that the
suppliers have already done a lot to improve the system but without desired results. The failure of IBA
systems can been seen as a technical deficiency, however, there are multiple ways to solve the
problem. The supplier can improve the treatment efficiency of the individual systems on the one hand
and try to match the appropriate number of users to the wastewater system on the other hand. In the
second solution new challenges arise, such as who and how to convince residents to connect to a
communal wastewater system, how do the governments fulfil their duties of care for wastewater, who
are accountable to these collective systems, and who owns the wastewater if raw materials can be
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reclaimed from it, etc. These emerging questions are no longer technical, which required efforts from
all involved parties.
The second identified barrier is the mismatch of level of required expertise and the competence of the
person in charge. For example, residents may know how to use an IBA system well, however, choosing
a suitable IBA system from a range of suppliers requires certain knowledge of these systems. Generally,
residents are not experts of wastewater treatment. In Oosterwold, adding on the provision of personal
advice offered by the water board, other forms of knowledge sharing events can be organized. In the
interview the co-owner of Wetlantec admitted that the opinions from suppliers tend to be subjective
because the company comes here for making profits (Interview Wetlantec, 2020). There is a need to
enhance the capacity of individuals or groups who are in a responsible position.
Thirdly, it is found that the unclear responsibility division also impedes the development of
decentralized wastewater systems. The extant laws have stipulated the responsibility of the public and
private in areas with sewers and areas with exemption of municipal duty of care. However, Oosterwold
is an exception. The municipality Almere is not exempted from their wastewater duty in Oosterwold.
Since there is no sewer here, there are complaints that the municipality failed to meet their
responsibility in Oosterwold. Another example can be the issue of role division, such as the owner and
manager in a wastewater system at neighbourhood scale. The unclear responsibility division will raise
the questions of accountability of such system, i.e. who is responsible for the failure of the system and
who bears the costs. Conflicts may also arise when there is considerable profit generated from the
wastewater, e.g. the value of energy, nutrients, and clean water. Who owns the wastewater also
means who can receive the benefits from the wastewater. These questions also need to be addressed
in the wastewater policy in the future.
Lastly, higher water standards and consequently better systems are needed when implementing
decentralized wastewater system in (semi-)urban areas. In Oosterwold the density of IBA systems
increased, which means a large amount of wastewater is discharged into the local water systems with
limited dilution capacity. Therefore, the quality of water discharging from decentralized wastewater
system needs to be improved, asking for a higher IBA standard. On the one hand, the interviewee from
the water board points out that new IBA standards are difficult to determine. It is because the influence
of these decentralized wastewater systems on local waters and big water systems is difficult to
quantify (Interview Water Board Zuiderzeeland, 2020). Currently the water board is making effort on
it. On the other hand, higher IBA standards will also challenge the supplier to provide better treatment
systems with affordable price. Interviewee co-owner of Wetlantec revealed that it is still quite
expensive for them to meet the ‘IBA 4B+’ standards proposed by themselves (Interview Wetlantec,
2020). It is found that there are not enough incentives for decentralized wastewater innovations, since
the suppliers are passive in the decision of implementing a central or decentral system in the area. In
case 3, the supplier Wetlantec initiated the ‘IBA 4B+’ standard, which is incentivized by the free twoyear test for their systems in WaterLab project. It shows that a certain degree of incentive is needed
to advance the decentralized wastewater systems.
Previous SUWM research suggests that socio-institutional barriers are the main resistance to the
advancement of decentralized infrastructures. In this research it is found that the barriers impeding
the advancement of decentralized wastewater systems are both technical and socio-institutional.
Future wastewater policy should focus on overcoming these barriers, both technically and
institutionally. The recommendation for future policymaking is presented in chapter 7.
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Chapter 7 Conclusion and Recommendation
The need for transition to sustainable urban water systems is widely accepted in the society and
decentralized wastewater systems are recognized as one of the main solutions. Despite of the
significant technical advancements of such systems, the adoption of wastewater innovations remains
slow over the years. The SUWM literatures suggest that most of the barriers are socio-institutional.
The empirical research findings show that in Oosterwold area, the main barriers impeding the
advancement of decentralized wastewater systems include both technical and social aspects. In
governance theory three ideal types of governance modes are identified, while scholars contented
that pure ideal mode of governance is rarely found in practice due to the complex situations in reality.
The research findings also confirmed this point of view. With the regime analysis method, the
wastewater regime in Flevoland is studied in detail, which illustrates the formal role division between
involved actors. However, the contents of their tasks and responsibility have been changed in
decentralized wastewater system. The modernized mixture approach expands the scope of
investigation regarding to decentralized wastewater innovations, which indicates that new governance
arrangements are needed when implementing the innovation with various configurations. This chapter
firstly concludes on the governance modes identified in four cases and answers the main research
question. Afterwards, the scope and limitations of this thesis research are discussed before we go to
the recommendations for wastewater policy making and future research.

7.1 Viable modes of governance for SUWM
This section aims to answer the main research question about the viable modes of governance for the
advancement of sustainable urban water management’. In the case study of this thesis research,
decentralized wastewater systems are seen as one of the solutions for approaching SUWM. The
experience of implementing area-oriented IBA policy and development processes in Oosterwold shed
some light on the viable modes of governance for decentralized wastewater systems.
Generally, the management of decentralized wastewater system in Flevoland turns out to be
successful. Residents in both rural areas and Oosterwold are satisfied with the working methods of the
water board. Although some of the IBA systems still need to be improved in Oosterwold, the reasons
for malfunction are mostly technical. In response, the water board and the municipality Almere are
actively looking for solutions in the next phase. Therefore, the governance experience in Flevoland is
instructive and I consider these modes of governance are viable. In all the studied cases, hierarchical
governance arrangements dominated the whole policy processes. It belongs to public responsibility to
safeguard the public health and water quality in the area. With the expertise and resources of
competent water authorities, wastewater systems in Flevoland are managed in good manners. In
decentralized wastewater systems private actors are intensively involved, and the market and network
governance arrangements have shown their positive effects. When the current highest wastewater
discharge standard appears to be insufficient, the distribution of responsibility in private sectors during
implementation stage can stimulate healthy competition in the market. It creates the rewarding
system for the suppliers to bring better systems with higher performance, instead of being satisfied
with achieving the current standards. By initiating higher water norms, the suppliers of decentralized
wastewater system can regulate the competition by themselves and pre-empt future wastewater
public policy. In the evaluation stage, the monitor and intervention measures taken by the supplier can
prevent the malfunction of the wastewater system. Furthermore, this mechanism also contributes to
efficient implementation of collective wastewater systems. It eases people’s concerns that their
neighbors might disrupt the wastewater systems and thus helps to convince the local residents to
connect to a communal wastewater system. On the other hand, the users of decentralized wastewater
systems are no longer passive customers but actively involved in their wastewater issues, the network
governance arrangement for the adoption of these innovations turn out to be pivotal. In history, the
water board made decisions on how to deal with the wastewater and they can have influence on the
whole system. In decentralized wastewater system users will have great influence on the performance
48

of the wastewater system. Especially when the decentralized systems are going to be implemented
among areas where the (future) residents have no experience of using and/or choosing an IBA system
and are less environmentally conscious. Therefore, it is important to provide them sufficient
knowledge, listen to their opinions and gain their support. Through network governance arrangements
such as dialogue, deliberative processes and demonstration projects, the public and private sectors
can share information and experience, exchange opinions and clarified the underlying rationales for
certain decision, which will improve the legitimacy and accountability of the future wastewater policy.
In conclusion, this research finds that the viable mode of governance for the development of
decentralized wastewater management contains three types of governance arrangements, with the
hierarchical arrangements dominating throughout the policy processes. The research suggests that
formal institutional arrangements such as regulations, supervision and enforcement guarantee the
good water quality in the area. While in the planning stage, network arrangements can help to increase
the acceptance and accountability of the policy, which will also pave the way for efficient
implementation later-on. During the implementation and evaluation stage, market governance
arrangements can stimulate healthy competition in the market and positively influence user behavior.

7.3 Scope and limitations
Before making recommendations, I would like to address the scope and limitations of this thesis
research. This six-month thesis study focuses on the regional decentralized wastewater management
in the province Flevoland in the Netherlands to gain knowledge in viable modes of governance for the
adoption of innovative wastewater systems. The research data collected in this research were derived
from online available documents (including videos and written texts, etc.) and six interview
transcriptions. The aspects looked into in the field research are (1) formal institutions setting, such as
national and regional water policies, standards and regulations; (2) informal rules, for example, water
norms and values in the studied areas; and (3) the physical wastewater infrastructures in use in the
cases. To improve the validity of the results, the triangulation method is used. The preliminary results
found in content analysis were referred during the interviews to confirm the correctness of my
interpretations, while the important points mentioned in the interviews were re-examined through
reviewing available information to verify their authenticity. The results generated from this thesis
research are expected to make contribution to the adoption of wastewater innovations in other
regions or cities with similar physical environment and the same commitment of introducing
decentralized wastewater systems in newly developing areas.
This research adopts a single case study approach focusing on the province Flevoland; therefore, the
application of the research results is limited on national or international levels. Besides, particular
conditions in Flevoland also limit the application of the findings in other cities. For example, it is found
that people in the case study areas are good at using individual wastewater systems. There are large
areas of farmlands without sewer connection in Flevoland; thus, inhabitants in rural areas are
knowledgeable users because they have a long history in dealing with their own wastewater.
Identically, the current residents know how to use their IBA systems well and they are more
environmentally conscious than the average in the Netherlands. However, the insight generated from
this case study still has its own value. The experience of decentralized wastewater management in
Flevoland can be instructive for the cities/regions which want to incorporate decentralized water
systems within centralized management frameworks. In next phases, the area Almere Oosterwold is
going to accommodate new residents who are probably used to central sewerage, it deserves our
attention that what arrangements were organized to improve the acceptance of these innovative
wastewater systems among future residents in Oosterwold. Further research is needed about the
future arrangements in Oosterwold.
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7.3 Recommendation
7.3.1 Recommendation to the future policy making
Firstly, there should be more space and opportunities for the experimentation of small-scale
wastewater systems. It is still a promising approach to closing the water loop locally and many involved
actors have shown their interests.
Secondly, legal innovations are needed for the uptake of decentralized wastewater systems. The
responsibility division between the public and the private should be clearly regulated. When the
conventional tasks of water boards and municipalities are not applicable in these decentralized
systems, the public authorities should find alternative ways to fulfil their duties of care. In addition,
new agreements between water boards and municipalities regarding to decentralized wastewater
management should be established, which clarifies the responsibility of each organization and the
financial arrangements. The taxes should be more in compliance with the ‘polluter pays principle’ in
decentralized wastewater sector, especially when the water reuse is realized locally. In Oosterwold,
wastewater discharge standards are needed, while there could be several water standards for different
purposes of water use in a local circular water chain in the future.
Thirdly, better treatment systems are needed to achieve the higher requirements on water quality. In
the meantime, there should be more incentive mechanisms in the market to encourage the suppliers
improve the performance of their systems. The WaterLab Flevoland project can be a good example. In
the future, events such as demonstration project which involve a wide range of stakeholders are
recommended.
Lastly, the wastewater policy making process should be more open and transparent to the public.
There should be more involvement of stakeholders at the early stage of policy processes, especially
those who are highly influenced by the project with less decision-making power. For example, when
deciding the wastewater treatment system in newly developing areas, the governments should
organize meetings which involve actors beyond the state and ask for their inputs and opinions. If a
certain solution is chosen, the water authority should make other involved organizations understand
why they make that decision.

7.3.2 Recommendations for future research
Province Flevoland has its unique conditions. There are many farmlands in Flevoland and it has a long
history in dealing with decentralized wastewater systems. People in Oosterwold generally have a high
environmental awareness. Considering these features, the future research should aim to understand
how different conditions such as geographical, cultural, technical and institutional will influence the
effective governance arrangements for the advancement of SUWM. Comparison case studies which
examine the governance arrangements for decentralized wastewater system or other water
innovations at different spatial and/or temporal scale are recommended. This can help to verify or
falsify the needs for hybrid modes of governance with a dominant role for hierarchical arrangements
in the innovation adoption processes and reveal the effects of market- and network- arrangements in
different policy stages.
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Appendix 2 Inventory of reviewed documents in content analysis
Source

Type

Tittle & link

Publish
eddate

International
organization OECD
National

Document

Water Governance in the Netherlands
Link: https://www.oecd.org/governance/regional-policy/watergovernance-netherlands.htm
Besluit lozing afvalwater huishoudens (Household wastewater
discharge decision)
Link: https://wetten.overheid.nl/BWBR0022910/2015-07-01

2014

Regulation

Regeling lozing afvalwater huishoudens (Wastewater discharge
scheme for households)
Link: https://wetten.overheid.nl/BWBR0023015/2008-01-01

Valid
from
2008

Law

Waterschapswet (Water Board Act)
Link: https://wetten.overheid.nl/BWBR0005108/2020-01-01

Valid
from
2020

Webpage

Kenniscentrum InfoMil – Afvalwater (InfoMil knowledge center
– wastewater)
Link: https://www.infomil.nl/onderwerpen/luchtwater/afvalwater/
Individuele Behandeling van Afvalwater (IBA) (Individual
Wastewater treatment (IBA))
Link: https://www.infomil.nl/onderwerpen/luchtwater/handboek-water/activiteiten/lozen-afvalwater1/technische/iba/#h0b22d469-12a8-45c4-a163-72324ea5208e
Handboek water (Water manual)
Link: https://www.infomil.nl/onderwerpen/luchtwater/handboek-water/
Almere 2.0
Link: https://www.rijksvastgoedbedrijf.nl/vastgoed/projectenin-uitvoering/almere
Innoveren en pionieren met woningbouw in de Flevopolder
(Innovate and pioneer with housing in the Flevopolder)
Link: https://www.rijksvastgoedbedrijf.nl/overons/weblogoverzicht/gebiedsontwikkeling/innoveren-enpionieren-met-woningbouw-in-de-flevopolder

n.d.

Rijkswaterstaat

Regulation

Webpage

Webpage

Rijksvastgoedbe
drijf

Webpage

Webpage

Valid
from
2015

n.d.

n.d.

n.d.

2018

Dutch Water
Authorities

Document

WATER GOVERNANCE: THE DUTCH WATER AUTHORITY MODEL
Link: https://dutchwaterauthorities.com/#anchor-what-we-do

2017

Flevoland
province

Document

PARTIËLE HERZIENING Omgevingsplan Flevoland water 2015
(PARTIAL REVIEW Flevoland Water Plan 2015)
Link:
http://decentrale.regelgeving.overheid.nl/cvdr/xhtmloutput/hi
storie/Flevoland/382442/382442_1.html

2015

Webpage

WaterLab Flevoland
Link: https://www.flevoland.nl/dossiers/waterlab-flevoland

n.d.

Regulation

Policy rule for exemption from municipal duty of care for urban
wastewater in Flevoland 2011
Link:
https://decentrale.regelgeving.overheid.nl/cvdr/xhtmloutput/
Historie/Flevoland/CVDR104712/CVDR104712_1.html

2011
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Zuiderzeeland
Water Board

Webpage

Oosterwold
Link: https://www.zuiderzeeland.nl/werk/projectenbuurt/oosterwold/
LOZINGENBESLUITEN (Discharge Decisions)
Link: https://www.zuiderzeeland.nl/over_ons/beleidregelgeving-0/beleid-regelgeving/schoon-water/besluitlozing/lozingenbesluiten/
Zuiderzeeland Water Board
Link: https://www.zuiderzeeland.nl/

n.d.

Progress of IBA policy (Voortgang IBA beleid in beeld)
Link:
https://www.zuiderzeeland.nl/publish/pages/23453/voortgang
_iba_beleid_in_beeld.pdf
Grip op Oosterwold
Link:
https://www.zuiderzeeland.nl/publish/pages/23453/rapport_o
osterwold.pdf
WATER BEWEEGT ONS – BESTUURSPROGRAMMA 2019-202
(Water moves us – management program 2019-2020)
Link:
https://www.zuiderzeeland.nl/publish/pages/3181/zzl_bestuur
sprogramma_2019-2023.pdf
WATERBEHEERPLAN 2016-2021 (Water management plan
2016-2022)
Link: https://www.zuiderzeeland.nl/over_ons/beleidregelgeving-0/beleid-regelgeving/veilig-0/waterbeheerplan2016/
Visie Afvalwatersysteem waterschap Zuiderzeeland (Vision on
the wastewater chain Zuiderzeeland)
Link:
https://www.zuiderzeeland.nl/publish/library/23/schoon_11_v
isie_op_de_afvalwaterketen_waterschap_zuiderzeeland.pdf

2010

Webpage

Almere 2.0
Link: https://almere20.almere.nl/

n.d.

Document

Chw bestemmingsplan Oosterwold (Chw Oosterwold zoning
plan)
Link:
https://plannen.almere.nl/plannen/NL.IMRO.0034.OP5alg01/NL.IMRO.0034.OP5alg01-vg01/r_NL.IMRO.0034.OP5alg01vg01.html#begin
Waterplan Almere 2017-2022
Link: https://documents.almere.nl/waterplan.pdf

n.d.

Webpage

Webpage
Report

Report

Document

Document

Document

Almere

Document

n.d.

n.d.

2019

2019

2015

2014

2017

Oosterwold
Development
Team

Handbook

Handboek Oosterwold (Handbook Oosterwold)
Link: https://handboek.maakoosterwold.nl/

n.d.

Webpage

Maak Oosterwold (Make Oosterwold)
Link: maakoosterwold.nl

n.d.

STOWA

Webpage

Monitoringprogramma Decentrale Sanitaire Systemen
(Decentralized Sanitary Systems monitoring program)
Link: https://www.stowa.nl/onderwerpen/circulaireeconomie/nieuwe-sanitatie/monitoringprogrammadecentrale-sanitaire-systemen

2017
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Webpage

Saniwijzer Nieuwe sanitatie in de praktijk (Saniwijzer New
sanitation in practice)
Link: https://www.saniwijzer.nl/home
RIONED Foundation, the umbrella organization for urban water
management
Link: https://www.riool.net/home
Effectiviteit IBA-systemen te Oosterwold (Effectiveness o IBA
systems in Oosterwold)
Link: https://handboek.maakoosterwold.nl/wpcontent/uploads/2018/05/Rapportage-Effectiviteit-IBAsystemen-Oosterwold.pdf
IBA-klasse
Link: https://brinkveldprojectburo.nl/iba-systemen/iba-klasse/

n.d.

RIOND

Webpage

Knowledge
institute - CEW

Report

Company –
BrinkVeld
Projectburo

Webpage

Company –
Wetlantec

Webpage

Oosterwold
Link: https://www.wetlantec.com/nl/oosterwold/

n.d.

Media –
Oosterwold.info

Webpage

2016

Media –
OmroepFlevola
nd

Webpage

Jonas Pelgröm – zuivering afvalwater in Oosterwold (Jonas
Pelgröm - waste water treatment in Oosterwold)
Link: https://oosterwold.info/nuttig/jonas-pelgrom-zuiveringafvalwater-in-oosterwold/
Waterzuivering Oosterwold nog niet op orde (Oosterwold
water treatment not yet in order)
Link:
https://www.omroepflevoland.nl/nieuws/176057/waterzuiveri
ng-oosterwold-nog-niet-op-orde
"Toekomstige bewoners Oosterwold moeten op riool"
("Future Oosterwold residents have to go to sewer")
Link:
https://www.omroepflevoland.nl/nieuws/176766/toekomstige
-bewoners-oosterwold-moeten-op-riool
Oosterwold
Link: https://www.omroepflevoland.nl/dossier/oosterwold#2

Webpage

Webpage
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n.d.

2018

n.d.

2019

2019

n.d.

Appendix 3 List of interviews
Organization

Position/Main working field

Date (YY-MM-DD)

Self-employed

Independent project leader/manager of
WaterLab Flevoland project
Communication manager of Oosterwold
development team

2019-11-21

Strategic advisor of city management, specializing
on water subjects
Researcher in Wageningen University, he works
with the independent chairman in the jury of
WaterLab Flevoland project. He made
recommendation of the IBAs systems in the jury,
however, he does not have power to decide the
final decision.
Advisor of water treatment and general issues in
Flevoland
Co-owner of Wetlantec BV

2019-12-19

Oosterwold
development team
Almere municipality
Jury in WaterLab
Flevoland Project

Zuiderzeeland Water
Board
Wetlantec BV
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2019-12-04

2019-12-24

2020-01-08
2020-01-15

