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Abstract

In the Summer of 2021 in Limburg, the Netherlands, an extreme flood event happened. Due
to extreme precipitation on a regional scale, the smaller tributaries of the river Meuse flooded
and this caused severe damage. Climate change may lead to a more frequent occurrence of
such events and may change views on how to cope with floods. The present research study
is carried out to evaluate the performance of the flood risk management governance
arrangements. This is done by using the policy approach Multi-layer water safety and the
Institutional Analysis and Development (IAD) framework (Ostrom, 2005). This research is built
upon a multiple case study design, applied in two local case studies in the province of Limburg.
This research teaches us more about the performance of the governance arrangements and
how these can be improved. The conclusions of this research are that the regional water
systems lacks attention. Also the focus of the stakeholders is not only on water safety, but
also on housing development in flood prone areas. Another conclusion is that responsibilities
are not clearly divided. A recommendation for the stakeholders is to create safety norms in

the regional water systems and to develop housing policies on flood prone areas.

Keywords: Spatial planning, Water management, Flood risk governance

arrangements, Multi-layer water safety, Institutional analysis
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1. INTRODUCTION TO THE RESEARCH

1.1 BACKGROUND AND FOCUS OF THE RESEARCH

1.1.1 HISTORY OF RIVER FLOODS IN LIMBURG, THE NETHERLANDS

The Dutch history with water-related challenges is broad. The highest peak of the river Meuse
dates from 1926 (Archief Well, n.d.). After that, several flood events occurred in Limburg, the
Southern part of the Netherlands. In 1993 and 1995, the river Meuse was flooded and
thousands inhabitants were forced to leave their homes. In 1993, the river Meuse was flooded
due to heavy rainfall. In 1995, the heavy rainfall in combination with meltwater caused high
water in the main system in Limburg. After the floods of 1993, the inhabitants were better
prepared for the floods of 1995, but the damage was higher in 1995 than in 1993 (Archief Well,
n.d). Every year the damage might be higher due to urbanization (De Graaf et al., 2007).
Urbanization, sea level rise, and land subsidence will increase the vulnerability of the
urbanized areas (De Graaf et al., 2007). Because of urbanization, potential dangers and risks
due to floods increase. Intensive land use and regulation of the fluvial hydro system in the past
century have reduced the hydro morphological resilience of the Rhine river and Meuse river
basins (Van Stokkom et al., 2005). Because of the well-organized river management,
residents of the riverine areas lost their sense of the natural flow of the river, and this caused
further urbanization in flood prone areas in the Netherlands (Van Stokkom et al., 2005). The
potential dangers were not being recognized. In the Summer of 2021 an extreme flood event
happened. Due to extreme precipitation on a regional scale, the smaller tributaries of the river

Meuse flooded and this caused severe damage.

1.1.2 CURRENT STATUS OF PRECIPATION IN THE NETHERLANDS

The articles of Van den Hurk et al. (2006; 2007) and Hamers et al. (2015) mentioned that
because of climate change, next to temperature increases, precipitation increases in Winter.
In Summer, a decrease of precipitation accompanied by increased evaporation will occur due
to climate change (Van den Hurk et al., 2006; 2007; Hamers et al., 2015).

Both are expected to cause more frequent episodes of extremely high or exceptionally low
river discharges in the Netherlands (Hamers et al., 2015). The increased intensity of extreme
daily precipitation deserves additional attention in the near future (Van den Hurk et al., 2007).
However, the trend of precipitation is not constant for the Netherlands as a whole, because
trends of precipitation can differ in different regions within a country (del Rio et al., 2011;
Lupikasza et al., 2011). This is also seen in Limburg, where the extreme precipitation occurred

in the Summer of 2021. This has also been proved in a study by Daniels et al. (2013) which



mentioned that regional differences in precipitation change. Overall, extreme precipitations
have increased on seasonal and annual scales over the last 59 years, and especially in the
last 30 years (Daniels et al., 2013).

1.1.3 RIVER DISCHARGES IN THE MEUSE

The river Meuse is fed by large and small tributaries when it enters the Netherlands (Deltares,
2022). The river discharges from the Meuse are reflected by discharges from various
tributaries (Deltares, 2022). The Meuse is also a rain-fed river, which makes its discharges
irregular because it depends on nature (Deltares, 2022). As mentioned in the previous
paragraph, climate change indicates that the Summer periods will be drier and the Winter
periods will be wetter, which directly affects the discharge of the Meuse. In Limburg, floods
happened to be during summertime, which have never been registered before in the Summer
season (Task Force Fact-finding hoogwater 2021; 2021). The two-day rainfall and peak
discharge in the Meuse has a probability of 1:100 to 1:1000 per year (Task Force Fact-finding
hoogwater 2021; 2021). As mentioned earlier, the Summer periods will be drier, and also
extreme events will happen due to climate change, such as floods in summertime (Task Force
Fact-finding hoogwater 2021; 2021).

1.1.4 RIVER FUNCTIONS OF THE MEUSE TRIBUTARIES

The river tributaries of the Meuse are dominated by a rainfall-evaporation regime leading to
low-flows in Summer and high-flows in Winter. The main and regional water system
contributes to the region’s functions, such as (1) industrial and agricultural water supply, (2)
ecological functions, and (3) recreational functions (De Wit et al., 2007). The floods and low-
flows are natural phenomena that could bother the functions of the tributaries of the Meuse.
There are a lot of benefits for people to use rivers, for example housing alongside the rivers.
However, their use should not create risks for humans. Climate change could disturb the water
flood balance as seen in the last couple of years. Floods do occur more often in Summer -
not only in the main water system but also in regional water systems (Task Force Fact-finding
hoogwater 2021; 2021).

1.1.5 MULTI-LAYER WATER SAFETY POLICY IN THE NETHERLANDS

The peak discharges of the rivers Rhine and Meuse in 1993,1995, and 1998 have caused a
change in governmental policy and public awareness in the field of flood protection and river
management in the Netherlands (Van Stokkom et al., 2005). It's about time to give more
attention to river management in the Netherlands. The debate about the flood protection

policies in the Netherlands was resumed (Vis et al., 2003; Klijn et al., 2004). After the storm



and floods mentioned earlier, a risk-based approach with management of probability and
consequences was introduced in the Netherlands (Ministerie van Verkeer en Waterstaat,
2008). The Netherlands labelled the risk-based approach as multi-layer water safety. The
multi-layer water safety approach was introduced in the Dutch National Water Plan (Ministry
of Public Transport of Water, 2009) in 2009. This has led to a more sustainable approach to
water management. The new approach contains for example ‘space for the rivers,

‘restructuring rural areas’, and ‘hazard management'.

1.2 RESEARCH PROBLEM STATEMENT

A more sustainable approach to water management does not guarantee that extreme events
will not happen anymore. In the case extreme flood events happen, absolute protection
against flooding cannot be offered (Baan & Klijn, 2004). Even with the fact that the Netherlands
already has the highest level of flood protection along the rivers in the world, extreme flood

events still can occur (Baan & Klijn, 2004).

In the Summer of 2021, an extreme flood event happened in Limburg, the Netherlands. The
main and regional water system of Limburg flooded through high precipitation levels. Not only
Limburg flooded, also high precipitation levels occurred in Belgium and Germany which led to
high water discharges in the main water systems as well as in the regional systems. In
Limburg, the river tributaries of the Meuse flooded and caused severe damage. Most damage
was seen along the tributaries of the Meuse (Task Force Fact-finding hoogwater 2021;
2021).The primary flood defenses on the Meuse coped well with the exceptionally high
discharge (Deltares, 2021).

A recent KNMI report mentions that the chance of these extreme events has increased due to
climate change (Task Force Fact-finding hoogwater 2021; 2021). Also the recent IPCC 6th
Assessment Report mentions that floods increase over time due to climate change (IPCC,
2021). This increases the chance of potential damage from floods, too, which was the case in
the flood events in Limburg. The seriousness of the floods is striking: In Limburg, more damage
has been caused in 2021 than in 1993 and 1995 (Deltares, 2021).

Although absolute protection against flooding cannot be offered, the risks and potential
damages can be reduced to some extent. The regional water system in Limburg flooded.
Based on extreme flooding, the current flood risk governance arrangement is being evaluated.
Tasks and responsibilities are embedded in a variety of governance arrangements, which
involves actors from state, market, and civil society (Wiering et al., 2017). The extreme flood
event in Limburg in 2021 has questioned if the flood risk governance arrangement functions

well, or if we should change for example responsibilities for actors? This research study
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focuses on the current flood risk governance arrangement and what could possibly change

after floods, with the overall aim to reduce future risks of floods.

The extreme flood events in Limburg created a new discussion about flood risk government
arrangements. The Netherlands changed its governmental policy from only building dykes to
create room for the rivers. Nevertheless, the damage was extremely high in the province of
Limburg (Deltares, 2021). The estimated total damage caused by the flooding is between 350
and 600 million euros, mostly in the Geul valley (Deltares, 2021). Also the river tributaries of
the Meuse flooded and this caused severe damage. This asks for further research into the
current flood risk governance arrangements, to evaluate them, and to give practical

recommendations to reduce flood risks.

1.3 RESEARCH AIM AND OBJECTIVES

There is a need to evaluate the current flood risk system in technical, spatial, and
organizational respects. The system has to be made future proof in order to reduce flood risks.
The flood event in Limburg in 2021 gave us clear insights into the information and needs of
the various organizations that play a role before, during, and after such a crisis (Deltares,
2021).

The aim of this research study is to improve the spatial planning in the Netherlands in relation
to climate change. More specifically, this research study is carried out in order to evaluate the
performance of the flood risk governance arrangements in two cases in the province of

Limburg. These cases are ‘Mechelderbeek’ and ‘Lemiers’.

Another objective of this research study is to teach us about the performance of the
governance arrangements. This research will help determine what the current flood risk
governance arrangement in Limburg is, how this arrangement performs as well as how this
can be explained. Are these governance arrangements effective enough in order to reduce

flood risks? With the outcomes, recommendations for policy makers in Limburg can be made.

1.4 RESEARCH QUESTIONS

The central research question that motivates this thesis is:

“ Which factors do influence the performance of the flood risk government arrangements in
each layer of the multi-layer flood risk management approach in the regional water system of

Limburg, the Netherlands, based on the experience in Limburg in the Summer of 20217 ©

The subquestions to the central research question are:

11



1. What are the current flood risk governance arrangements in the two cases
Mechelderbeek and Lemiers?

2. Whatis the performance of these flood risk governance arrangements in the two cases
Mechelderbeek and Lemiers?
How can the performance of the flood risk governance arrangement be explained?

How can these flood risk arrangements be improved?

1.5 SOCIETAL AND SCIENTIFIC RELEVANCE

1.5.1 SOCIETAL RELEVANCE

In general, the societal relevance of this research is that we would like to have governance
arrangements that are effective in reducing flood risks, in order to protect the inhabitants of
the Netherlands.

In 2020, interviews indicated that most Dutch inhabitants aren't afraid of extreme floods
(Hoogwaterbeschermingsprogramma, 2020). They assume that the Dutch government will
take profound action in time. The interviewed Dutch inhabitants agreed upon the fact that new
measures need to be implemented for prevention of floods
(Hoogwaterbeschermingsprogramma, 2020). After the floods in Limburg during the Summer
of 2021, the urgency of measures became more clear. It is time to create an understanding of
future flood risks for (1) the inhabitants in flood prone areas, and (2) the higher levels of Dutch
government. The municipalities should implement the measures for flood-risk reduction in their
policy documents, in such a way that inhabitants can see whether their area is prone to
flooding and whether they can safely live there. Effective governance arrangements may
contribute to a better implementation of climate adaptation measures and effective flood risk
management which protects the inhabitants of the Netherlands in general. The current
research study contributes to a higher awareness about flood risks for all stakeholders, and

will give the flood risks an urgent place on the policy agenda.

Policy makers agreed upon the fact that climate change will have more impact in the upcoming
years (Ng et al., 2018). A new discourse arises from integral policy, because of the shift from
government to governance in the Netherlands (Mees et al., 2016). This study sheds a new
light on this approach, and will show if this integral policy is either working or needs much

more attention.

1.5.2 SCIENTIFIC RELEVANCE

The present research study can shed a new light on extreme flood events by adding new

insights to existing scientific literature on this topic.
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In the Summer of 2019, a set of measures was implemented in the main system of the river
Meuse, such as river widening and dyke improvement. Key elements of this strategy contain
the concept of multi-layer water safety. Actually, less research has been done about the
tributaries of the river Meuse. Due to heavy rainfall and less measures in the regional system,
the tributaries flooded last Summer in Limburg. The development of individual perspectives
for each main and side river are still running in Limburg (National Delta Programme, 2019).
The focus in the Netherlands on water management is mostly on flood probability reduction
through prevention, which is layer 1 in the multi-layer water safety approach, and less on
spatial solutions (layer 2) and crisis management (layer 3) (Kaufmann et al., 2016b). Because
of this focus, much of the potential of the multi-layer water safety approach is still unknown
scientifically (Lensink et al., 2013). This research study tries to fill this gap in the scientific

literature.

There is a lack of scientific knowledge about which institutional arrangements are needed for
effective flood risk management. According to Hegger et al. (2014), a lot of technical
knowledge on flood risk management is available, but scientific insights into the actual and
necessary flood risk governance arrangements so far are rather limited and fragmented
(Hegger et al., 2014). This means that this research can contribute to filling in the current
knowledge gap about which institutional arrangement is needed for effective flood risk

management.

1.6 READING GUIDE

This thesis is structured as follows. Chapter 1 describes the background of the research topic
and introduces the research problem. More specifically, it describes the history of floods in the
Netherlands and the history of the policy of flood risk management. It also describes that the
flood risk management focus lies on the main river systems, whilst the regional river system
flooded in Limburg in 2021. Theoretical background and assumptions of this research are
presented in Chapter 2. This chapter outlines the core concepts of this research drawing on
scientific literature of climate change adaptation, governance, multi-layer water safety and
institutionalism. In addition, it entails the concept of multi-layer water safety with a strong
focus on layer 1 (dike strengthening) as well as how this could be a more integral approach in
the future. The third chapter addresses the methodology of the research conducted as well as
the accompanying choices made. Chapter 4 presents the empirical findings of the
Mechelderbeek case. Similarly, Chapter 5 shows the results of the Lemiers case. The final
chapter presents a discussion and conclusions, and reflects on the research process. In

addition, recommendations for policy makers and planning practices are addressed.
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2. THEORY

2.1 FLOOD RISK GOVERNANCE ARRANGEMENT

Chapter 2 deals with the theoretical background of this research study. Specifically, flood risk
governance arrangement will be explained in more detail. The term flood risk governance
denotes a specific form of risk governance (Alexander et al., 2016). Risk governance is a
combination of core principles of governance and risk-related decision making (Renn et al.,
2011). Risk governance requires the complex web of actors, rules, conventions, processes
and mechanisms concerned with how relevant risk information is collected, analyzed,
communicated as well as how decisions are taken (Renn et al., 2001). Flood is attached to
the concept to make the type of risk clear (Alexander et al., 2016). A flood risk governance
arrangement can therefore be defined as the complex web of actors, rules, conventions,
processes and mechanisms concerned with how relevant risk information regarding flooding

is collected, analyzed, communicated as well as how decisions are taken.

According to Wiering and associates (2017), tasks and responsibilities are embedded in a
variety of governance arrangements, which involve actors from state, market, and civil society.
Van Tatenhove et al. (2000, p.54) defined flood risk governance arrangement as ‘temporary
stabilization of the content and organization of a policy domain’. These arrangements are
stabilized over the years. Yet, driving forces such as climate change or Europeanisation push
flood risk governance arrangements to adapt to new circumstances (Wiering etal., 2017). Due
to these driving forces, a lot of research projects publish recommendations on how to make

the Netherlands more resilient to flood risks.

One example where the flood risk governance arrangements were analyzed and where
recommendations on flood risk management were given is the STAR-FLOOD research
project. STAR-FLOQOD is the European Union (EU) 7th Framework Project which ran between
1 October 2012 and 31 March 2016. Its key focus is flood risk governance (European
Commission, 2016). The aim of this project is to make European regions more resilient to

floods risks.

In the STAR-FLOOD project four aspects that are needed for a successful change in the flood

risk governance arrangement are mentioned (STAR-FLOOD Consortium, 2016):

- The presence of relevant actors: spatial planners, water boards, insurance companies

work together to implement the strategies.

- The strategy is implemented in the current discourse of the actors: how do they think

and discuss?
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- The implementation is supported by formal and informal rules;

- The actors feature the necessary powers and resources (STAR-FLOOD Consortium,
2016).

When these aspects are all linked together, the implementation can be classified as ‘good’. If
one aspect is lacking, the whole implementation could be bothered. So, a good organization

of governance is needed to guarantee the implementation of flood measures.

According to Gralepois et al. (2016) and Kaufmann et al. (2016a), continuation of flood
defense is seen as a crucial, hegemonies strategy in the Netherlands, although this strategy
also adapts to new situations and circumstances. The hegemonies strategy, which also adapts
to new situations and circumstances, is the current flood risk governance arrangement in the
Netherlands. This is true for the main water system, as in the STAR-FLOOD project. However,
it is partly true for the regional waters in Limburg, definitely alongside the streams in Limburg
where there are relatively low safety norms. The question arises if the hegemonies strategy is

adapting to new situations and circumstances, such as the flood events in Limburg in 2021.

As mentioned above, the Netherlands focuses mostly on flood probability reduction through
prevention (Layer 1), less on spatial solutions (layer 2) and crisis management (layer 3) (e.g.,
Kaufmann et al., 2016b; Leskens et al., 2013). The integration with the two other layers has
still to be explored (Leskens et al., 2013). To answer the question if the Netherlands is adapting
to new situations and circumstances, this research will look for the characteristics of the
current flood risk governance arrangement in every layer of the multi-layer water safety
approach. How does the arrangement perform in layers 1, 2 and 3? And how are these layers

connected to each other? If a flood is happening are we acting in all the layers?

2.2 MULTI-LAYER WATER SAFETY

In this section, the spatial turn in Dutch flood risk management from flood prevention to flood
risk management is further explained. Also the policy approach multi-layer water safety is

further elaborated.

The Dutch government changed their flood defensive measures over time. Until the 1990s,
they mainly applied defensive measures against floods, such as dike and barriers (Baan &
Klijn, 2004; Neuvel & Van den Brink, 2009; P6tz et al., 2014). This risk approach was also
applied after the major river floods in 1993 and 1995 (Ritzema & Van Loon-Steensma, 2018).

Floods are the most frequent type of natural disasters (World Health Organisation, 2019).
There are three common types of floods: (1) flash floods, (2) river floods, and (3) coastal

floods. This research study focuses on flash and river floods. These floods are caused by rapid
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and excessive rainfall (World Health Organisation, 2019). In contrast to a flood defense
approach, risk-based management addresses the need to manage the consequences and
probability of a flood (Kaufmann et al., 2016b).

The risk-based approach focuses on considerations of measures to reduce the impact of
flooding and crisis management (Van den Hurk et al., 2014). In the Netherlands, the risk-
based approach is labelled as multi-layer water safety. The multi-layer water safety approach
was introduced in 2009 in the Dutch National Water Plan (Ministry of Public Transport of
Water, 2009), as a result of the shift from flood prevention to flood risk management (Bosoni
et al., 2021). This was a major change in Dutch policy. According to Kaufmann et al. (2016b),
the multi-layer water safety approach could be established because it stabilizes the system on

the short-term by reinforcing the importance of flood defense.

The multi-layer water safety approach consists of three
layers (see Figure 1). The first layer consists of prevention
and structural measures to avoid flood disasters, e.g., dike
strengthening (Bosoni et al., 2021). The second layer is
about reducing negative effects of flooding through the
physical spatial structure such as location choices for
buildings (Bosoni et al., 2021). Layer 3 focuses on helping
the society in case of a disaster, also called hazard
management (Bosoni et al.,, 2021). An example is the

existence of evacuation plans.

Figure 1: Multi-layer water safety approach (source: Jesse, 2009)

A variant of the multi-layer water safety approach is the so-called ‘smart combinations’. The
idea of smart combinations is to achieve the flood safety standard not just trough the
preventive layer (layer 1), but also through investments in layer 2 and/or layer 3 (Glas, 2019).
Smart combinations were invented for the primary flood defenses. Investments in measures
like flood damage reduction, backup water supply systems and emergency plans can
contribute to increasing coping capacity (De Graaf et al., 2007b). In a letter from Peter Glas,
the Deltacommissaris, he mentioned that until 2019 no smart combinations were established
(Glas, 2019). This would require measures in layers 2 and 3 with demonstrable and certain
effects, on both the short and longer term. The safety standard is only applicable to the dike
trajects in layer 1. There is no legal framework available yet for the ability to regulate and

maintain layers 2 and 3 in combination with layer 1 (Nationaal Deltaprogramma, 2021).
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This implies that the policies for the primary flood defenses can create opportunities in layers
2 and 3 in order to reduce flood risks. The approach that there is more attention needed for
layer 2 and layer 3 at low safety standards is applicable at regional flood defenses. Is there
an opportunity that the current flood risk governance arrangement will change in all three

layers, after the experiences from the flood event in Limburg in 20217

Social science and institutional theories can help to understand the reasons why the flood risk
approach of countries is changing (Wiering et al., 2017). In this research study, the Institutional
Analysis and Development (IAD) framework (Ostrom, 2005) could provide further insight into
what happens in the background of flood risk governance arrangements. The IAD framework
will be used to further explain and analyze the current governance arrangement, and the
decision-making process (‘action situation’). The ultimate outcomes will help to provide

practical recommendations for policy makers.

2.3 THE IAD FRAMEWORK

This section elaborates upon the Institutional Analysis and Development (IAD) framework from
Ostrom (2005).

As mentioned earlier, the aim of this research study is to evaluate the performance of the flood
risk governance arrangements in the province of Limburg, the Netherlands. In this study, a
discursive-institutionalist perspective is adopted, because an analysis of an existing
institutional system will be performed. Institutions are defined as “the formal or informal
procedures, routines, norms and conventions embedded in the organizational structure” (Hall

& Taylor, 1996, p.6). The discursive-institutional analysis is informed by the 1AD framework.

In this research study, the interest lies in working with institutional theories. The IAD (IAD)
framework is such an institutional theory. The aim of the use of the IAD framework is to
investigate the rules-in-use at the current flood risk governance arrangement in Limburg. The
rules-in-use are several types of working rules, which can affect the structure of an action
situation (Polski & Ostrom, 1999).

The rules-in-use are well-specified in this framework. This differs from other institutional
frameworks and makes this framework applicable to work with on flood risk governance
arrangements. The IAD framework has been widely adopted by social scientists. It helps to
investigate the processes by which institutions emerge and change over time (Cole et al.,
2019).

The IAD framework is a systematic method for organizing policy analysis activities (Polski &
Ostrom, 1999). It provides a means to synthesize the work of multiple participants, including

those who are directly involved in the policy situation and have an interest in policy outcomes
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(Polski & Ostrom, 1999). It helps to break down social situations into manageable sets of
practical activities (Polski & Ostrom, 1999). This can give insights in the social situations in a

decision making process.

After defining a policy question or problem, the focus of the analysis is on behavior in the
action arena, which includes (1) the action situation and (2) individuals and groups who are

routinely involved in the situation (see Figure 2) (Polski & Ostrom, 1999).

External Variables

Biophysical
Conditions
Attributes of Action
- . = . X —* | Interactions
Communit Situations -- _
; d - - \ Evaluative
;
1
1
L

--------------------

Figure 2: A framework for institutional analysis. (Adapted from Ostrom, 2005, p.15).

The first step is to establish the boundaries of the analysis. First the actors in the action
situation should be identified. The actors in an action arena can be individuals from a wide
diversity of organized entities (Ostrom, 2005) and they are the participants in the situation
(Polski & Ostrom, 1999). All the actors are assigned to positions, in which they choose among
actions in light of their information, the control they have over actions and the benefits and
costs assigned to their actions and outcomes (Ostrom, 2005). The individual choices and
collective outcomes are influenced by the beliefs and incentives of the relevant actors. The
latter are shaped by the responsibilities and social expectations attached to the official position
the actor has (Cole et al., 2019). The position of an actor influences both the individual choices
and collective outcomes. The actors play a role in the action arena, where the decisions are

made.

Types of exogenous factors affecting the action arena.

There are three types of exogenous factors that affect the action arenas, as depicted in Figure
2 (Sabatier, 2019). These factors are (1)biophysical/material conditions, (2)attributes of the
community, and (3)rules-in-use. Biophysical/material conditions are defined as the nature of
the good under consideration, including all relevant biophysical conditions (Cole et al., 2019).
They are also defined as the physical and human resources and capabilities related to
providing and producing goods and services (Polski & Ostrom, 1999). These conditions could

be capital, labor and technology, sources of finance, storage and distribution channels (Polski
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& Ostrom, 1999). It is important to specify these conditions because they have significant
implications for policy design, politics and collective action (Polski & Ostrom, 1999). Moreover,
they are critical aspects of the policy making process. The nature of the good in flood risk
management could be defined as the water sector, in a particular part of the country or level
of governance. So the nature of the good of water could be for example water as drinking

water or the river with all his functions is also valuable.

Attributes of community are defined as social ties and the cultural context within which
individuals interact (Cole et al., 2019). They include demographic features of the community,
the common understanding and generally accepted norms about policy activities (Polski &
Ostrom, 1999). They refer to characteristics of each stakeholder group that may influence their
decisions (Sarr et al., 2021). The validity and reliability of the conclusions of research about
community and cultural attributes are often controversial (Polski & Ostrom, 1999).
Nevertheless, it is important to include the stakeholders and understand the cultural context

of the policy activities, whether they are similar or different.

Several types of working rules can be said to affect the structure of an action situation (Polski
& Ostrom, 1999), which are formally called the rules-in-use. The cumulative effect of these
seven types of rules affects the seven elements of an action situation. A change in one rule
affects the working of others. These are the seven types of rules-in-use (Ostrom, 2005; Polski
& Ostrom, 1999):

1. Position rules: Establish positions in the situation. Authority rules assign sets of actions

that participants in positions at particular nodes must, may or may not take.

2. Entry and exit rules: Affect the number of participants, their attributes and resources,

whether they can enter freely, and the conditions they face for leaving.

3. Authority rules: determine the shape of the decision tree, that is, the action-outcome

linkages.

4. Aggregation rules: Affect the level of control that a participant in a position exercises

in the selection of an action at a node.

5. Scope rules: delimit the potential outcomes that can be affected and, working

backward, the actions linked to specific outcomes.

6. Information rules: Affect the knowledge-contingent information sets of participants.
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7. Payoff rules: affect the benefits and costs that will be assigned to particular
combinations of actions and outcomes, and they establish the incentives and
deterrents for actions (Ostrom, 2005; Polski & Ostrom, 1999).

The types of rules that the IAD framework asks to consider in an institutional analysis are
closely linked to the element of an action situation, which is the decision making process on
flood risk management in this research (Polski & Ostrom, 1999). The focus of institutional
analysis is on understanding the formal and informal rules that affect behavior in the action
arena (Polski & Ostrom, 1999). In this research study, the focus lies on the institutional
government arrangements and what the rules-in-use are in the flood risk government

arrangement in Limburg.
Critical reflection of the IAD framework

According to McCay (2002), a critical note on Ostrom’s IAD framework is that a real
appreciation of context must be extended (McCay, 2002). Accounting for situations in which
people make decisions and undertake actions, requires an understanding of how rules and
property rights emerge from historical, ecological and cultural traditions (McCay, 2002). The
explanation of how people relate to each other and to their environment requires this
specification of the situations in their broader context (McCay, 2002). This is something that
the IAD framework only partially addresses. Clement (2010) responds to this criticism and
proposes an adapted version of the IAD framework, which is the politicized IAD framework
(Figure 3).

According to Clement (2010), modifications to the IAD framework could be made as shown in
the politicized IAD framework (Figure 3). Clement (2010) pays explicit attention to the role of
the political economy, discourse and power in studies of natural resource management. The
politicized 1AD framework considers discourse and the influence of political and economic
forces to be added in the framework (Clement, 2010). The role of power and the wider
historical processes are incorporated into the IAD framework by adding two variables: (1)
discourse, and (2) political-economic context. These variables affect the action situation. This
is where they shape values, norms and preferences (Clement, 2010). The political-economic
context takes into account the political and economic factors that directly or indirectly influence
the behavior of participants in the action situation (Clement, 2010). Discourse is elaborated in
many ways. In this framework discourse is framed as a shared way of apprehending the world

and the social construction of the world we inhabit (Whaley & Weatherhead, 2014).

The politicized 1AD framework has an critical realist perspective, which is identical to Ostrom’s

IAD framework. The discourse dimension fits also in the attributes of the community factors,
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where the common understanding and the generally accepted norms about policy activities
are placed. In conclusion, the variants of the framework are very similar as the original IAD
framework, which is the reason to use the original IAD framework. The political-economic
context will not be added to the conceptual framework, because the political-economic context
is assumed constant in both cases. The reason for this is that both cases take place under
similar economic and political circumstances. The political-economic context could be placed
in this research, but because of the focus on the rules-in-use in this research, the political-

economic context will not be added to the conceptual framework.

Exogenous
Variables

Biophysical/
Material conditions

Action Arena

Political-economic

Action | |
:, >4 Sy Situation <- _’ | Interactions I‘,
i Evaluative
Discourse 2> Criteria

Attributes of the
Community

Figure 3: The politicized IAD framework, with the additional variables shaded in grey. Adapted
from Clement (2010).

2.4 DISCOURSES OF FLOOD RESILIENCE

This section explains the discourse of flood resilience. Discourse is placed in the politicized
IAD framework and is used in the conceptual model of this research, which is further explained
in Sections 2.5 and 2.6.

When Hurricane Sandy caused a massive flooding in New York City in October, 2012,
President Obama called on citizens to be resilient (McGreavy, 2015). Resilience is positioned
as an ability to cope, no matter how dire the circumstances and to bounce back to normal as
quickly as possible (McGreavy, 2015). Resilience is defined in many different ways. But the
literature on the discourse of resilience distinguishes between the three main discourses of
resilience which are: (1) engineering resilience, (2) ecological resilience, and (3) Socio-

ecological resilience (Holling, 1973).

The first approach is the recovery perspective. The engineering resilience is bouncing back to
a normal safe state after, in this case, a flood (Chelleri et al., 2015). Holling (1973, p.17)
mentioned that ‘stability is the ability of a system to return to an equilibrium state after a
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temporary disturbance. "The more rapidly it returns and the less it fluctuates, the more stable

it would be. This domain of stability is therefore named with the term engineering resilience.

In contrast with stability, Holling (1973) suggested that resilience is a measure of ‘the ability of
these systems to absorb changes and still persist’ This is called ecological resilience.
Resilience is not just about being persistent but also about developing new trajectories and

evolving in a new system (Folke, 2006).

Engineering and ecological resilience both mention the existence of an equilibrium point, but
engineering resilience assumes the system bounces back to the original state, while ecological

resilience assumes the system strives for a new status (Davoudi, 2012).

The third discourse of resilience is the socio-ecological resilience, which is the ability of a
group to face external disturbances and to cope with social, political and environmental
changes (Adger, 2000).

The resilience discourse could be placed within the multi-layer water safety policy approach.
Engineering resilience fits with the use of technical measures or spatial measures oriented to
flood probability reduction, which is also done in layer 1 of the multi-layer water safety
approach (Vitale et al., 2020). The ecological and socio-ecological resilience fit with the
second and third layer of the multi-layer water safety policy approach. These approaches
considers the existence of possible fluctuations and the opportunity for a system to absorb
changes and still persist (Holling, 1973). This is for example flood-oriented land use and local

communities who organize themselves in flood protection by their own houses.

2.5 CONCEPTUAL MODEL

In this research study, the decision-making process of spatial planning in flood prone areas,
such as Limburg in the Netherlands, will be analyzed. Specifically, the analyses will focus on
what the current flood risk governance arrangement is in the cases of Mechelderbeek and
Lemiers (province of Limburg). and what the performance is of this arrangement. After the

explanation of this performance, recommendations for real-practice will be given.

The conceptual model in this research is based on the IAD framework from Ostrom (2005),

with some adjustments of the researcher. Figure 2.4 shows this model.

The three independent variables (flood risk governance arrangement, biophysical/material
conditions, and attributes of the community) are overarched by the policy approach ‘ Multi-
layer water safety’ (see figure 4). In every variable the Multi-layer water safety is the main

policy approach, so in every variable the Multi-layer water safety can be investigated.
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The current flood risk governance arrangement, biophysical/material conditions and the
attributes of the community in the two cases are related to the decision-making process on
flood risk management. The decision-making process is inherent to the action arena in

Ostrom’s IAD framework (2005), and stands for the interaction in the action arena.

The flood risk governance arrangements are a set of rules defined as ‘temporary stabilization
of the content and organization of a policy domain’ (Van Tatenhove et al., 2000, p.*). They will
be operationalized by using the rules-in-use from Ostrom’s IAD framework (2005). The rules-
in-use will be analyzed in the first, second and third layer of the Multi-layer water safety
concept. This will give a broad perspective of the decision-making process and this will give
outcomes and outputs of the performances. For example the rule ‘Positions’ can be

researched in layer one, two and three of the Multi-layer water safety approach.

The biophysical/material conditions are related to the decision making process. It is important
to specify these conditions because they have significant implications for policy design, politics
and collective action (Polski & Ostrom, 1999), because they are all critical aspect of the policy

making process.

Also the attributes of the community are related to decision-making process. What is the
common understanding and the cultural context in which the decision are going to be made?
In the attributes of the community the indicator ‘Discourse’ is added, because of the
importance of common understanding of the flood risks in the specific research area. With the
knowledge of common understanding in this area a better idea can be created about the

cultural context in the decision making process.

To understand the working of the independent variable flood risk governance arrangement we
need to explain the Biophysical/material conditions and the Attributes of the community. In this
conceptual model the Governance arrangement is dark green colored, together with the
performance of the governance arrangement. The flood risk governance arrangement variable
is dark green colored, because the rules-in-use are variables that could be changed. They can
be changed to create another performance of the flood risk governance arrangement. The
other variables (Biophysical/material conditions, Attributes of the community) are hardly

changeable, but are needed to explain the current flood risk governance arrangement.

The dependent variable ‘Output’ are the decisions that are stated in the policy documents.
After the decision making process, the decisions are written down into a policy document. The
dependent variable ‘Outcome’ is about the fact whether the decisions are implemented in the
physical reality. Do we see the dike strengthening (layer 1), spatial adjustments such as

housing (layer 2) or implementation of evacuation plans (layer 3) in reality? The dependent
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variables ‘Output and Outcome’ will answer the question to what extent the governance
arrangement contributes to the reduction of flood risks. The question is if the governance
arrangements are delivering/performing. Are the Output and Outcome good or could they be

improved? This is linked to the performance of the flood risk governance arrangement. What

Multi-layer water safety

Flood risk
governance
arrangement

Rules-in-use

Biophysical/material M Decision-making
conditions gl process on flood risk
7l Mmanagement

Attributes of the
community

Performance of the
flood risk governance
arrangement (In layer
1,2,3)

Discourse

is going well and what not? What could be improved to improve the Output and Outcome in

the end?
Figure 4 : Conceptual model: Source (Ostrom, 2005) and adjustments of the researcher (2022)

2.6 OPERATIONALISATION OF CONCEPTS

The operationalization will give further insights in the concepts used in the conceptual model
(see Figure 4) such as flood risk governance arrangements, to turn them into measurable

variables.

The abstract concepts that are being operationalized are Flood risk governance
arrangements, Biophysical/material conditions, Attributes of the community, The
‘Performance’ of the flood risk governance arrangement, Multi-layer water safety, Output and

Outcome.
Flood risk governance arrangement

The flood risks governance arrangements will be operationalized based on the rules-in-use

from Ostrom’s IAD framework (2005). The current governance arrangements in the two cases
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are defined as the current rules-in-use. The governance arrangement consists for example of
the agreements between parties, who has the responsibility and how do you come to

decisions? These are the rules-in-use in a government arrangement.

In Figure 5 the relation between the rules-in-use and elements of the policy action arena is
displayed. The action situation in this case is the decision-making process in the cases
Mechelderbeek and Lemiers. This figure shows how the rules-in-use are operationalized by
Polski and Ostrom (1999) in the action situation and this is the source for the operationalization

of the flood risk governance arrangement into the rules-in-use.

PHYSICAL WORLD —
COMMUNITY — ¥ ACTION ARENA
RULES-IN-USE ——
Action Situation Actors
1. Position ————P Positions Resources
2. Boundary ————— Participants Valuations
3. Authority =~ —— Actions & Linkages Information Processing
4. Aggregation —— Control Selection Processes

5. Scope ——— Outcomes
6. Information —— Information
7. Payoff —» Costs & Benefits

Figure 5: Relation between rules-in-use and elements of the policy action arena. (Adapted
from Polski and Ostrom, 1999, p. 24)
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Table 1 presents the operationalization of the rules-in-use based on Polski and Ostrom (1999).

The rules-in-use are operationalized into specific variables that are related to the action arena.

Next, the measurable definition is shown together with interview questions to make the

concepts more clear.

Rules-in-use

Position

Boundary

Authority

Aggregation

Scope

Information

Related to the

action arena

Positions

Participants

Actions &
Linkages

Control

Outcomes

Information

Definition in action situation

Roles that participants

assume
Number and type of

participants 3

Which participants .
enter or leave positions

and how they do so

The actions participants

in given positions may

take

How decisions are

made in an action

situation

Specify the jurisdiction o

of outcomes

Information available to .
participants in an action

arena

Interview questions

What is your role
in this decision-
making process?
How many actors
have a voice in
this decision-
making process?
Who is involved
in the decision
making process
and who not?
What are the
actions you may
take in your
position? (which
decisions can you

make)

What is taken into
account? Only
water safety or
also other factors
e.g. Housing
development?
Does everyone
know their rights
in the decision-

making process?
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Payoff Costs & e How costs and benefits e Who will benefit
Benefits are meted-out in the from the
action arena decisions?
e Who will pay for
the chosen

options?

Table 1: Operationalization of the rules-in-use based on Polski & Ostrom (1999) page 24.
Biophysical/material conditions

The second independent variable is the biophysical/material conditions. The biophysical
conditions are defined as the nature of the good under consideration, including all relevant
biophysical conditions (Cole et al., 2019). The biophysical/material conditions are the physical
aspects of the cases Mechelderbeek and Lemiers. This variable helps to show why certain

flood risk measures can be taken (or not) in this specific area.
The attributes of the community

The attributes of the community as independent variable are defined as social ties and the
cultural context within which individuals interact (Cole et al., 2019). It includes the demographic
features of the community, the common understanding and generally accepted norms about
policy activities (Polski & Ostrom, 1999). This is the definition based on the literature. The
variable helps to get an insight in the cultural context and social ties from the actors involved
in the decisions-making process and from the actors who aren’t involved in the decision-
making process. The cultural context and social ties are the basis of the opinions and decisions
of the actors, which makes this variable important to understand the flood risk governance

arrangement.

In table 2 the attributes of the community are operationalized into actors who take part in the
decision making process and actors who are not part of the decision making process. The
attributes of the community of actors who take part in the decision-making process are based
on semi-structured interviews. The actors who aren’t part of the decision-making process are

based on the visions of the interview respondents and document analysis.

Based on the literature the attributes of the community are also operationalized as ‘Discourse’.
What is the common understanding of the community? And what do they think of the floods in

general?
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Actors who take part in the decision making

process

Actors who aren’t part of the decision

making process
Discourse How do respondents look at the flood risks?

Do they think it's a technical or spatial

task/problem?
What are the desired outcomes and why?

What are the common accepted norms?

Table 2: Operationalization of the attributes of the community based on Polski & Ostrom
(1999).

The ‘Performance’ of the flood risk governance arrangement

The performance of the governance arrangements is the dependent variable in the conceptual
framework (see Figure 4). This is the combination of output and outcome of the decision-
making process in the two cases of this research. Referring back to the societal relevance of
this research is that in general we would have governance arrangements that are effective in
reducing flood risks. So the performance of the governance arrangements is the effectiveness
in reducing flood risks. The effectiveness in reducing flood risks is determined on the basis of
the multi-layer water safety approach and can be distinguished into layers 1, 2 and 3 of the
Multi-layer water safety approach. The performance is operationalized into layers 1, 2 and 3
as shown in table 3. In each layer the output and outcome of the decision-making process will
be described. These five indicators will provide an answer to the question: What will the

governance arrangement deliver?

The multi-layer water safety approach distinguishes three layers. In every layer it will be

investigated how the governance arrangement performs in the specific layer.

The performance in every layer will be analyzed by distinguishing two variables: (1)Output and
(2) Outcomes. The Output and Outcomes of the decision-making process are considered to
manifest itself through layers 1, 2 and 3 of the multi-layer water safety approach. This will

address questions such as: Do the documents prescribe the climate adaptation measures?
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And if so (or not), do they implement these measures in the physical world? Do we see the

climate measures in real life situations or is it only documented?

Research aim: In
general we would have
governance
arrangements that are
effective in reducing

flood risks.

How do they perform?

Performance= Effectiveness in

reducing flood risks,
Which can be distinguished
again into layer 1,2,3.

Multi-layer water safety

1: First layer

Dikes and dams

2: Second layer

Spatial planning,
location, design,
accessibility

3: Third layer

Evacuation plan, crisis
management plan, flood
insurance

Output

Outcome

Explanation

What is delivered in layer 1:
Decreases the chance of
floods by the construction
of dykes?

What is delivered in layer 2:
Is water safety taken into
account in location choices

of for example housing?

What is delivered in layer 3:
Are there evacuation plans

available?

Policy documents

Physical reality:

For example a raised house
or an empty meadow
because no building is

allowed.

Table 3: Operationalisation of the performance of the flood risk governance arrangement
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3. METHODOLOGY

In this chapter the methodological choices will be further explained. The philosophical
standpoint and the sort of research will be introduced. Next, the data collection and the data
analysis will be explained. Following, an introduction of the cases used in this research will be

given and at last the validity and reliability of the research is explained.

In general there are different ways of knowing (Moses & Knutsen, 2012). To study social
phenomena, we choose a method to explain our way of knowing (Moses and Knutsen, 2012).
A researcher has his own idea and understanding of the world. To make a research reliable
and valid, the researcher should validate his own understanding in the methodology, which
will be done in this research. The citation of Moses and Knutsen (2012) helps to understand

the reason of writing the methodology chapter in this research.

“Beneath any given research design and choice of methods lies a researcher’s understanding
of the nature of the world and how it should be studied” (Moses & Knutsen, 2012).

3.1 RESEARCH DESIGN, DATA COLLECTION AND DATA ANALYSIS

Research design

A research design is how a study will be carried out, and which methods and techniques will
be used (Van Thiel, 2014). All the choices need to be documented and are explained in this
chapter. The researcher should always have to account for the choices made and the steps
that have been taken (Van Thiel, 2014). The design of is research study is a qualitative
research design. This design is subjective and gives a naturalistic approach to the world
(Creswell & Poth, 2017). Qualitative research tries to study the living world of humans in depth
(Mortelmans, 2020). This implies that the two cases of this study cannot be generalized.
Instead, specific details will be elaborated in the cases Mechelderbeek and Lemiers (Creswell
& Poth, 2017).

This differs from quantitative methods, which in the research is limited to a structured
guestionnaire and a specific experiment (Mortelmans, 2020). In this study qualitative research
is the most suitable method. The decision-making process cannot be expressed in exact
numbers and experiences from the actors in the decision making process are not quantifiable.
This research is an deductive research. In this study a theoretical framework is defined, based

on literature, which makes the research deductive (Creswell, 1994).

More specifically, this research is built upon a multiple case study design. A multiple case
study is when a study contains more than one single case (Yin, 2003). In this research two

cases will be investigated (i.e., the two cases Mechelderbeek and Lemiers), which increases
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the understanding of multiple flood risk governance arrangements. These cases are selected
to get a broader view of the current flood risk governance arrangements in both cases. In a
case study the goal is to represent a bigger population (Seawright & Gerring, 2008). The two
cases can represent and be an example for other decision-making processes on flood risk
management in Limburg and how these can be improved. The results from both cases are
compared to identify differences or similarities between the two different cases. The
comparison between the cases can give insights in how two areas deal with floods and if there
are any differences or similarities, which gives a broader overview on how to cope with floods.
In this research the period from 2009 till 2027 will be investigated. This period starts when the
multi-layer water safety approach was introduced (2009), and ends within a time period where

the changes till now and 5 years from now can be investigated/seen (2027).
Data collection

Data collection is done by a the use of different sources. Multiple sources of data gives more
quality to the data collection (i.e. convergent evidence). The data collection is done by
document analysis (theory) and semi-structured interviews (practice). The theoretical study is
very important, because it helps to sets the level at which the generalization of the case study
results will occur (Johansson Bjorn, 2020). The documents will contain e.g. policy documents,
newsletters and articles. The semi-structured interviews are based on the actors who are
involved in the decision-making process in the Mechelderbeek case and Lemiers case. Before
the interviews an interview guide was made (Attachment 1). The ten semi-structured
interviews complement information to the document analysis. Semi-structured interviews
means no strict pre-designed question guide is used in the interview. All the interviews are

recorded and transcribed.
Data analysis

The analysis of the cases is based on the conceptual framework introduced in Chapter 2,
Section 2.5.

The first step is the introduction of a case. For each case a description of the
biophysical/material conditions is given. The second step is an actor analysis. A description of
the actors involved in the decision-making process is given. This gives an overview of all the
actors involved and their roles in the decision-making process in the two cases. The third step
involves an overview of a chronological timeline of the decision-making process and what
happened after the floods in 2021 in Limburg. In the fourth step the Attributes of the community

are further analyzed and gives more insight in the current discourse of the floods.
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The fifth step is where the current flood risk governance arrangement is elaborated, based on
the rules-in-use. This is done by an in-depth document analysis. The current plans, rules,
protocols et cetera are investigated. This is complemented with the results of the semi-
structured interviews. The results from the interviews, will be analyzed by using the analyzing

technique: coding (Attachment 2. Code book).

The sixth step is to analyze how the current flood risk governance arrangement performed.
Following the performance of the flood risk governance arrangement is an explanation of this
performance. This is both based on the in-depth document analysis and the semi-structured
interviews. After that the recommendation are given and this is based on the above described

analyzes.

In this research the information from the interviews and the document-analysis is transcribed
and after that conducted in Atlas.ti. In this program an uncluttered overview can be given for
the codes connected with the words. Based on the analysis, recommendations for improving
the flood risk governance arrangements can be given to policy makers, which answers the

fourth sub question.

3.2 CASE SELECTION

By analyzing multiple cases the understanding of the flood risk governance arrangements
improves. The cases are selected by purposeful sampling, which means they are chosen

because of their characteristics (Creswell, 2013). The next criteria are applied to both cases.

The first criterion is that both cases have dealt with the floods in the summer of 2021 in
Limburg. Analysis of places that didn’t experience the floods has no use for this research,
because this research aims to make recommendations for the flood risk governance
arrangement after this flood happened. The second criterion is proper access to data and
conducting interviews conveniently. If this is limited, the research was not possible. The third
criterion is that the cases are both in the starting phase of development of how to deal with

the future floods.

As mentioned before, two cases were selected and will be compared. Both cases dealt with
the floods in 2021 in Limburg. The two cases are the rivers Mechelderbeek and Lemiers. Both
cases are typified as “heuvelland beken”. These are rivers in relief-rich areas in South-
Limburg. Both cases are located in the river catchment of the river Geul (Figure 6) (green
colored). Another difference between the two cases is that in Lemiers the floods arise from

water that streams down the hilly area and in Mechelderbeek the floods arise from the brooks.
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The cause is the same in both cases, namely pluvial flooding and the effect is also the same,

namely floodings.

The selection is made based on practical reasons that the advice bureau ‘Sweco’ was working
on these cases, which made the access to data and the process of conducting interviews more

convenient.

Both cases are projects of the “Water in Balance” program. The water board of Limburg
started the Water in Balance programme in 2017 to deal with flood risks due to climate change
(Waterschap Limburg, 2021). The Water in Balans program started in 2017, in response to
the floodings in 2014 and 2016 (Sabine van Wylick., 2022). The board of Limburg decided to

start 5 new explorations in different places in 2021. These places are in the Geuldal.

The cases are both in the beginning phase of discussing the climate-proof measures and how
to implement them. The cases have both different actors at table in the decision-making
process. Lemiers lies on the Dutch-German border, which makes the policy making (decision-
making process) transboundary and more complex. In figure 7 the whole project area is

shown.
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Figure 6: Overview map of the Dutch river Meuse and the water catchments of the river
tributaries of the Meuse: Roer, Geleenbeek and Geul. (source: Task Force Fact-finding
hoogwater 2021, 2021)
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Figure 7: Whole project area. Source: Google Maps

3.3 VALIDITY AND RELIABILITY OF THE RESEARCH

3.3.1 VALIDITY

According to Bryman (2021), two types of validity exist. These types are (1) internal validity
and (2) external validity. Internal validity concerns whether the chosen methods and
instruments of the research can be used to draw the right conclusions (Vennix, 2016). External
validity concerns whether the research is generalizable to other similar research (see also
Vennix, 2016). The validity of this research will be guaranteed by using method and data
triangulation. Triangulation is the use of multiple methods or data sources to develop an overall
understanding of the phenomena (Patton, 1999). In this research the use of document analysis
and semi-structured interviews will contribute to triangulation and so to the validity of this

research.

3.3.2 RELIABILITY

The reliability in a research is the degree of accuracy and transparency when measuring the
variable (Vennix, 2016). The reliability in this research will be guaranteed by using the
theoretical framework. To build on theoretical assumptions from research done before gives
reliability to a research (Crowe et al., 2011). The interviews will be held by the same researcher
every time. The reliability could be increased by letting another researcher interview the same
respondents and compare the interview answers. The interpretation of the results should be

subjective and transparent.
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4. CASE STUDY MECHELDERBEEK

This chapter presents the outcomes of an analysis regarding the Mechelderbeek case. First,
the biophysical/material conditions of the case Mechelderbeek will be explained in Section
4.1. Second, the action arena (i.e. the decision-making process stakeholders) in the
Mechelderbeek case will be further explored in Sections 4.2 and 4.3. The question “Which
actors are involved in the decision-making process on flood risk management?” will be
addressed. In Section 4.4 the attributes of the community are described. Section 4.5 deals
with the current flood risk government arrangement in the Netherlands and the regional flood
risk governance arrangement in Limburg. Both will be explained to give a deeper insight in the
rules-in-use. Specifically, the national flood risk governance arrangement will be explained as
it applies to the Netherlands as a whole. The regional flood risk governance arrangement will
be explained as it applies to the province of Limburg. Finally, the performance of the current

flood risk government arrangement will be analyzed and explained (Section 4.6).

4.1 BIOPHYSICAL/MATERIAL CONDITIONS

The Mechelderbeek valley consists of the Mechelderbeek and her tributaries. This stream is
typified as “hill country stream”. This is a stream in relief-rich areas in South-Limburg. The
Mechelderbeek is located in the river catchment of the river Geul (Figure 8 green colored).

The Mechelderbeek valley is located between the Vijlenerbos, Elzetterbos and Mechelen.

The Mechelderbeek valley is part of the Water in Balance program from the water board of
Limburg. This board has started the Water in Balans program in 2017. they The board’s main
goal is to reduce flood risks, together with the municipalities Vaals and Gulpen-Wittem. The

water board of Limburg set norms for every area in the entire province of Limburg.

Based on these norms, the water board tested all the river tributaries to see if they can handle
the pluvial floods (Gemeente Vaals, n.d.). The Mechelderbeek has to process at least a pluvial
flood that can occur once in 25 year (1:25 a year; Dewitte et al., 2021). At this moment, the
Mechelderbeek cannot process these kinds of pluvial floods, so measures have to be taken
in the short and longer term. There will be measures in nature, in agriculture, and in the urban

environment (Gemeente Vaals, n.d.).

Together with her tributaries, the Mechelderbeek shape the Mechelderbeek valley (Figure 9).
The Mechelderbeek is a permanently water-bearing brook that streams from Vijlen to

Mechelen, where the brook flows into the river Geul (Dewitte et al., 2021).
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Figure 8 (Left picture): Overview map of the Dutch river Meuse and the water catchments of
the river tributaries of the Meuse: Roer, Geleenbeek and Geul. (Source: Task Force Fact-
finding hoogwater 2021, 2021).

Figure 9 (Right picture): Plan area Mechelderbeekdal (Source: De Witte et al., 2021).

4.2 ACTOR DESCRIPTION

Several actors are involved in the Mechelderbeek case. These actors are inhabitants of the
area, the Province of Limburg, the water board of Limburg, ground owners, entrepreneurs, the
safety region of South-Limburg, and nature organizations. All these actors have different roles
that play a part in the decision-making process. The province is responsible for translation
from the national water policies into regional water measures. The province is also responsible
for the amount of money that the central government and the province wants to invest in safety
measures in Limburg. The water boards are responsible for the regional dykes and the
municipalities are responsible for the groundwater in cities. The water board and the
municipalities are depended on the province and their money. The water board and the
municipalities can arrange together how much money they invest in flood measures, but this

largely depends on how they work together and if they are willing to invest in flood measures.

Different actors were approached for the interviews conducted. However, not all the actors
responded, such as the Province of Limburg. The actors that are involved in the decision-

making process on flood risk management and responded to the interview request were:

- The project manager of the water board Limburg
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- Consultant Urban water Management of the municipality of Meerssen

- Policy Officer sewing and water of the municipality of Meerssen

- Specialist Operational Preparation of the Safety region South-Limburg
- Policy Officer sewing and water of the municipality of Gulpen-Wittem

- Manager aftercare flood disaster of the municipality of Gulpen-Wittem
- Environmental manager of the water board Limburg

- The Forestry Commission (Staatsbhosbeheer)
4.3 DECISION-MAKING PROCESS

The Netherlands changed their flood defensive measures over time from more defensive
measures till the 1990s to the current multi-layer water safety approach. The provincial water
plan of Limburg was made in 2016 including the multi-layer water safety approach. After the
floods in 2021, a new provincial water plan in Limburg has been made for the years 2022 till

2027. This also affects the actors that are included in the Mechelderbeek case.

In the national water plan of Limburg 2016-2021, the decision-making process is discussed.
The water board of Limburg wants to work together with all actors as much as possible. They
want to divide tasks very clearly, so everybody knows where they are responsible for
(Waterbeheerplan, 2016).

The river program reveals that in the period of 2016-2021 the consequences of climate change
become clear. Space for the river needs to be implemented where it is possible and dykes
need to be implemented where definitely needed. The board stated that it is time to give space

and attention to river widening projects (Waterbeheerplan, 2016).

The water board of Limburg has started the ‘Water in Balance’ program in 2017 due to the
upcoming extreme flooding. The Mechelderbeek case is part of the Water in Balance program
from the water board of Limburg, together with the municipality of Vaals and the Municipality
of Gulpen-Wittem. They work together as a team. The past years a lot of explorations have

been done for possible measures to reduce flood risks.

After the flood in Limburg in 2021, the water board of Limburg is looking for short term
measures for the intermediate period. The goal of this program and specific in the
Mechelderbeek case is to work closely together with the municipality, the inhabitants, ground
owners, entrepreneurs and nature organizations. With these actors they want to map the
experiences from the last flooding in Mechelen, share these insights and to find precise
solutions for the flooding. They want to increase the decisiveness with collaboration to actually
implement the measures in the short term and so to save costs.
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After the last flood in Limburg, the decision-making process was reviewed by the water board
that showed too little participation between all stakeholders. Consequently, they are using a
more participative process now.

In the Mechelerderbeek case they decide the short-term measures together with all the actors.
They inform the actors and stakeholders about the explorations they do. They collaborate with
the local inhabitants to gain local knowledge about bottlenecks. They want to know how the
flooding is experienced and where it occurred. They try to propose solutions and they want to
realize/implement the measures in the short term. The water board also finds it important that
all stakeholders get to know the water board and its way of working.

This process will lead to a preferred alternative (voorkeursalternatief). The water board

presents different steps to come to a preferred alternative:

Steps:
1. The inventorisation phase: Inventorisation and the first looks/input by experts;
2. Solution round: Composure of promising measures and the first choice round with the
stakeholders;
3. Investigation of promising measures: Composure of preferred alternatives with the
stakeholders;
4. Feedback moment (DeWitte et al., 2021).

This process is an interactive process, which means the steps are repeated and fed back to
the stakeholders.

4.4 ATTRIBUTES OF THE COMMUNITY

4.4.1 INTRODUCTION

The attributes of the community are the generally prevailing image about floods, which is

based on the interviews with the respondents and document analysis.

The Netherlands is characterized by a high institutionalization of the traditional flood defense
discourse and a more closed policy arrangement (Kaufmann et al., 2016b). This results in
more focus on probability management in the Netherlands (Kaufmann et al., 2016b; Leskens
et al., 2013), which is the first layer (dike strengthening) of the multi-layer water safety
approach. In this research the respondents were asked about their overall opinion of the floods

in the Netherlands and what they think of the traditional flood defense in the Netherlands. This
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resulted in different opinions and discourses, which are organized into the three discourses of

flood resilience.

The different discourses of flood resilience were explained in Chapter 2, Section 2.4. We
distinguish three different forms of discourse of flood resilience, namely (1) engineering

resilience, (2) ecological resilience, and (3) socio-ecological resilience.

Engineering resilience fits with the use of technical measures or spatial measures oriented to
flood probability reduction, which is also done in layer 1 of the multi-layer water safety
approach (Vitale et al., 2020). The ecological and socio-ecological resilience fit with the
second and third layer of the multi-layer water safety policy approach. These approaches
consider the existence of possible fluctuations and the opportunity for a system to absorb
changes and still persist (Holling, 1973). This is for example flood-oriented land use and local

communities who organize themselves in flood protection by their own houses.

4.4.2 ATTRIBUTES OF THE COMMUNITY MECHELDERBEEK CASE

A number of respondents mention their opinion of the floods in general that “Inhabitants accept
the floods how they are now” (R1), and “We lost our sense of nature” (R1), “ Nature knows
no harm” (R1), which fits with the Engineering resilience discourse. They mention that nature

should bounce back to a normal, original state after a flood.

Another striking point is the fact that the multi-layer water safety approach is given more
attention in policy documents. In 2009 the multi-layer water safety approach was introduced
in the Dutch national water plan and in 2016 it was also appointed in the regional water plan
of Limburg. In the documents it is mentioned that more attention is given to the multi-layer
water safety approach. It is not just prevention anymore, but adaptation to the new situation
and lower the risks of the increasing floodings. They want to accept the new situation, cope
with it and reduce flood risks. They want to give more attention to river widening projects
(Waterbeheerplan, 2016). Also the water board of Limburg mentions that we need to take
measures in all the three layers of the multi-water safety approach (Respondent 8). Not only
dike strengthening, but also looking at relocation of houses and more accurate evacuation
plans. This fits with the Ecological resilience discourse, which assumes that the system strives

for a new status (Davoudi, 2012).

All'in all, the respondents mentioned the fact that we need to inform and warn the inhabitants
more, to make them better prepared for floods in the future. Respondent 1 mentioned ‘We

need to warn people faster and Respondent 2 said “We need to make the inhabitants more
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aware of the potential dangers” and “We can'’t resist the floods, but we can reduce the risks of

the floods.”

Also respondent 5 said we need to make the inhabitants able to deal with the floods: “We need
to focus and make new evacuation plans for the river tributaries, they are a new risk.” Also
Respondent 4 mentioned "We didn’t get warned before the floods”, which is a point of
improvement for the future floods. These opinions fit with Socio-ecological resilience, which
means that the group needs to be able to deal with the floods and cope with the social, political
and environmental changes (Adger, 2000).

4.5 FLOOD RISK GOVERNANCE ARRANGEMENT IN MECHELDERBEEK
In this section, the current flood risk governance arrangement will be further explained. The
flood risk governance arrangement is operationalized into the rules-in-use from Ostrom’s
Institutional analysis and development framework as is mentioned before in Chapter 2, Section
2.7.

1. Position rules
The position rules are about the division of responsibilities. In the Netherlands, the
responsibilities in water management are divided between four authorities. These are (1) the
central government, (2) provinces, (3) water boards, and (4) municipalities (Ministerie van
Infrastructuur en Waterstaat, 2022a). The central government is responsible for the national
policy and the national measures in water management. The provinces are responsible for the
translation from the national water policies to regional water measures. The water boards are
responsible for the regional dykes (weirs?) and the municipalities are responsible for the

groundwater in cities.

2. Boundary rules
The boundary rules are about the actors who are involved in the decision-making process and
which participants enter of leave positions (Polski & Ostrom, 1999). In the decision-making
process of the Mechelderbeek case several actors are involved. These are the province of
Limburg, the municipality of Vaals, the municipality of Gulpen-wittem, the water board of
Limburg, the safety region of South-Limburg, nature organizations and the inhabitants who
live in the area. These actors are involved because of their financial resources and personal
interests. The last flood of 2021 in Limburg made the positions of the actors more important,
because measures against the floods need to be taken. The position of the water board
became more important, because their goal is to create a safe regional water system in

Limburg. They set up the regional water program (Water in Balance), in which all the actors
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need to work together. The 2021 flood gave the water board their incentive to create a network
with actors to work together and implement the measures on the short term. The municipalities
who are involved also have a vision after the 2021 flood, which is also a boundary rule. They
also want to implement the measures on the short term, but they have to decide with the water
boards which measures they want to implement and how much money they both invests. The
water board and the involved municipalities are all commissioned by the national province to

optimize the flood prone area with measures.

3. Authority rules
The authority rules specify the actions participants might take in a given position or situation
(Polski & Ostrom, 1999).

In the past the well-organized river management, causes the fact that inhabitants are not
aware of the potential dangers. In the article of Van Stokkom et al (2005) it is stated that
because of the well-organized river management, residents of the riverine areas lost their
sense of the natural flow of the river, and this caused further urbanization in flood prone areas
in the Netherlands (Van Stokkom et al., 2005). The potential dangers were not being
recognized. After the 2021 flood event a policy table was set up. In March 2022 their first
advice was written down. This report revealed that inhabitants, companies and governments
need to be aware of the consequences of floods and what they can do when extreme floods
happen (Ministerie van Infrastructuur en Waterstaat, 2022a). Before the 2021 flood the water
board, municipalities and the province didn’t take action to make plans for possible floods in
the future. For example, they didn’'t had evacuation plans for extreme floods. In the national
water plan the short term measures against floods were not appointed. After the 2021 flood in
Limburg, they decide to create evacuation plans for extreme floods and the water board of

Limburg made a program for short-term measures.

The province and the central government have the position to determine how much money
they want to invest in the short-term measures. This is determinative for the water board and
the municipality in how many short-term measures they can implement in the regional water
system. The municipality and the water board makes appointments in how much money they
both spend on measures, but respondent 2 mentioned that sometimes that cannot be reached
by the municipality. They both have their responsibilities in the water measures and they
should divide the costs for that. This means that some measures can’'t be implemented,

because of not enough money.
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The water board also introduced the ‘waterschotten’ as a measure. This is for safety for the
houses of the inhabitants. But not every inhabitants is able to pay for these measures. The

water board should decide to subsidy this measure or not.

4. Aggregation rules

Aggregation rules are about how decisions are made in an action situation (Polski & Ostrom,
1999). In the Spatial Planning Act (Wet ruimtelijke ordening) this process is legally established.
The actors and stakeholders need to be closely involved with the project where decisions are
made for. The province determines the water policy and the water board and municipalities
may decide how they implement this policy. The implementation of the water policy is decided
through consensus of the actors involved. In other words, it is a participative process. The
water board is the leader of the decision-making process, which is overarched by the province
vision on water policy. The water board brings the actors together and with all the actors they

want to review the possible measures to come to a preferred alternative for water measures.

5. Scope rules
Scope rules are about the fact what is all taken into account. Not only water safety is taken
into account in the decision-making process, but also for example economy, housing and
nature play a main role in the Spatial Planning decision making process. In the Netherlands
water safety rises in getting a main role in spatial planning, for example through the policy
approach of multi-layer water safety. The Watertoets was an instrument which the project
developers needed to take into account for their projects. This leads to more involvement of

water safety in Spatial Planning.

6. Information Rules

In the Netherlands the provision of information to for example inhabitants is not established
by law. This applies to subjects like how much information you need to get, when do you need
to get the information, and via which ways you get the information? The authorities who are
responsible for the provision of information in high water situations are determined. These are
Rijkswaterstaat, the Safety Region’s and the water boards, together with the provinces and
the municipalities (Ministerie van Onderwijs, Cultuur en Wetenschap, 2020).

The most important ones are the municipalities and the safety regions (Ministerie van

Onderwijs, Cultuur en Wetenschap, 2020).
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7. Payoff Rules
The payoff rules affect how costs and benefits are divided in the process (Polski & Ostrom,
1999). The municipality doesn’t always have sufficient financial resources to invest, compared
to the water board of Limburg, which does often have the resources to invest. The main task
of the municipalities is not to invest in water safety measures, but by investing they are able
to contribute to a good spatial planning, which is in their interest. Furthermore, the farmers
could contribute to water safety measures at their land. Respondent 6 mentions that farmers
are in doubt whether or not they should contribute to water safety measures, because if the

measures would harm the farmers’ profits -who will compensate their costs?

4.6 PERFORMANCE OF THE FLOOD RISK GOVERNANCE

ARRANGEMENT

In this section, the performance of the flood risk governance arrangement will be analyzed. Is
the arrangement delivering what it should deliver? For this analysis, the respondents'

interviews and the document analysis are used.

4.6.1 OUTPUT

First the output of the decision-making process will be analyzed. This is organized into the

three layers of the multi-layer water safety approach.

The first layer consists of prevention and structural measures to avoid flood disasters (Bosoni
etal., 2021). Before the flood, the focus in flood risk management was on preventive measures
against floods in the Netherlands (layer 1). After the flood event in July 2021, a policy table
was set up. In March 2022 their first advice was written down. In this report they mentioned
the use of multi-layer water safety in the main water systems since 2009. In the first advice
and recommendation is given that a wider application of the multi-layer water safety approach
should be implemented (Ministerie van Infrastructuur en Waterstaat, 2022). The reason is for
protection against floods not just in the main water system, but also in the regional water

systems (Ministerie van Infrastructuur en Waterstaat, 2022).

The flood risk governance arrangement didn't deliver a wider application of the multi-layer
water safety approach before the 2021 flood in Limburg, but after this a first advice was given

to implement a wider application.

In layer 2 the focus is on spatial solutions. Respondent 6 mentioned that if the rivers and

tributaries have not been flooded for the past ten years, the attention becomes less and
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building permits are granted on flood prone areas (R6). When a flood happens, like in 2021,

the attention is drawn back to the problem and more awareness is created.

A final respondent said that they are busy making policy for housing in flood prone areas. That
it is fixed in policy and we have more handles to hold on to. They also mention that we need
to designate areas where we don’t want to build anymore. This can be hard, because every
organization has their own responsibility, but these collaborations could be a lot better. Also a
factor that plays a role in this process is the fact that Limburg is a hilly area, but houses need
to be built due to housing shortage.

This shows that the flood risk governance arrangement is creating new policy for housing in

flood prone areas, due to more awareness after the flood in 2021.

In layer three the focus is on hazard management. Before the flood happened in 2021, an
evacuation plan for when the regional water system flooded was lacking. After the flood in
2021, the safety regions take up their responsibility to make one for the regional water system
too. The Mechelderbeek will be included in this plan. One respondent mentioned that we need
to take more action in warning the inhabitants and to make everyone more aware. After the
flood in 2021 more action is taken to inform the inhabitants and to involve them in the decision-

making process.

This shows that the flood risk governance arrangement delivers a new evacuation plan for the

regional water system in Limburg after the floods in 2021.

4.6.2 OUTCOME

Next the outcome of the decision-making process will be analyzed.

The first layer consists of prevention and structural measures to avoid flood disasters (Bosoni
et al., 2021). In the prevention of flood disasters safety norms are set up in. The safety norms
are in the main water system higher than in the regional water system. The Mechelderbeek
has to process at least a pluvial flood that can occur once in 25 years (1:25 a year) (Dewitte
et al., 2021). At this moment the Mechelderbeek cannot process these kinds of pluvial floods,

S0 measures are needed to be taken in the short and long term.

The main water system (the river Meuse) has higher safety norms than the regional water
system. This decision was taken before the floods in 2021 in Limburg and the river Meuse

coped well with the river floods in 2021. New risks after the floods in 2021 are the river
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tributaries of the river Meuse. Respondent 5 mentioned that “We didn't suffer so much from

the flood in 2021 at the river Meuse, but mainly in the river tributaries of this river.”

This shows that the flood risk government arrangement before the floods in 2021 lacks focus

on the safety norms in the regional water system in Limburg.

The second layer is about spatial solutions. What do we see in reality? In the physical world
we see that houses are still build even if it is on flood prone areas. After the flood in 2021 the
municipality started working on the development of housing rules, so it's becomes legally

binding to include water safety in housing development.

This paragraph is about layer three (hazard management) and how the documentation of this
management is seen in practice. As mentioned in Section 4.4, the Netherlands has four
authorities which are responsible for water management. The respondents have in common
that they know how the responsibilities are divided amongst the authorities, but they mention

that in practice some responsibilities are more convenient to pass along to the other authority.

Respondent 3 (Municipality) said that the water boards are one level higher than the
municipality. The water board is the executive body of water policy. The inhabitants often call
the municipality with information of water issues. The municipality is more direct in contact
with the inhabitants. But respondent 3 mentioned that it is more convenient if the inhabitants
call the water board with their information, because they are closer to the field and they can

fix the issues sooner.

Respondent 2 (Municipality) also mentioned that the communication can be improved.
“Everyone is pointing to another because no one has warned each other about the floods.”
The municipality thought that the water board would warn them if the floods were coming. "The
municipalities need to be more alert themselves.” This also shows that the responsibilities

about ‘who is warning who’ are still not working in practice.

Respondent 6 (Municipality) said: "Sometimes we differ from opinion with the water board

who is responsible for what, that is always a conflict, but we’ll get there.”
Finally, respondent 7 mentioned: "On paper it is all settled, but it clouds a bit in reality.”

This shows that the flood risk government arrangement does deliver the division of
responsibilities along actors in policy documents, but in reality the responsibilities are more

convenient to pass along to the other actor.
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4.7 PERFORMANCE OF THE FLOOD RISK GOVERNANCE
ARRANGEMENT EXPLAINED

This final section explains the performance of the flood risk governance arrangement. The
biophysical/material conditions and the Attributes of the community are unchangeable
variables. These factors are needed to explain the flood risk governance arrangement, but
they can’t change anything to the performance of the flood risk governance arrangement. The
rules-in-use can change the performance of the flood risk governance arrangement. The

seven rules-in-use are elaborated in this section.

The positions are divided and the stakeholders know their position. In reality it is hard to know
all this information for the inhabitants and this shows the information provision isn't adequate.
After the flood in 2021 more attention was given to the collaboration of authorities and
stakeholders. The positions became more clear and the stakeholders started working together
on the evacuation plans. This shows that the arrangement didn’t focus on the third layer of the
multi-layer water safety approach before the floods, but after the flood more attention was

given to the third layer.

The boundary rules give us insight into those who are involved in the decision-making process.
The national province got more power after the floods, because they needed to divide the
money. The water board and the municipality are dependent on this money. but in reality the
water board and the municipality know where the money needs to go. They have more insight
into the situation. The province is not as close to the situation as the water board and the

municipality, but they are in charge of dividing the money.

The aggregation rules are functional, it is a participative process and all actors feel involved.
The only hard thing is that the provincial policy is leading, but sometimes this does not match

with the actual circumstance of the situation.

The scope rules show that not only water safety is taken into account, but also housing and
nature developments. There is no policy yet on where to place houses and at the same time
including water safety. After the floods the municipalities are working on this policy. But the
municipalities also mention the fact that housing development is profitable, even if they build
in flood prone areas. The focus is not only on water safety, but also on housing and to make
financial benefit out of housing (Scope rule). This financial factor influences the fact water

safety is not taken into account.
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Before the flood they divided who needs to provide information to for example the inhabitants,
but during the floods it was not clear and chaotic, this is caused by the fact the responsibilities

weren’t clear enough in each organization.

The costs and benefits are divided, but sometimes for stakeholders not reachable. The
municipalities state that they sometimes don't have enough financial resources to work

together on investments in water safety measures.

Besides the rules-in-use which are having an impact on the performance of the flood risk
governance arrangement, the biophysical/material conditions and attributes of the community

can also explain the performance of the flood risk governance arrangement.

The biophysical/material conditions are that Limburg is a hilly area. Limburg has to deal with
the hilly area, and this has consequences for the measures they need to take. The biophysical
conditions also change over time due to climate change, this means that floods happen more
often. This influences the performance of the flood risk governance arrangement, because

they need to adapt very fast, which gives extra pressure.

The inhabitants and the authorities describe a lack of awareness during the extreme floods in
2021 in Limburg. This could be explained by the biophysical conditions that these extreme
floods do not occur very often. Also the attributes of the common could explain the lack of
awareness, because the inhabitants are not used to these extreme flood events and didn’t
experience this before. After the floods the inhabitants are more aware and willing to take

measures at their own houses according to the respondents.

Besides the flood risk governance arrangement, biophysical/material conditions and the
attributes of the community, other factors could also be an influence of the decision-making
process. A factor that was mentioned a lot is the financial factor. Money determines whether

and which measures will be taken in the short or long term.
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5. CASE STUDY LEMIERS

This chapter presents the outcomes of an analysis regarding the Lemiers case. First, the
biophysical/material conditions of the Lemiers case will be explained in Section 5.1. Second,
the action arena (i.e. the decision-making process and stakeholders) in the Lemier case will
be further explored in Sections 5.2 and 5.3. The question “Which actors are involved in the
decision-making process on flood risk management?” will be addressed. In Section 5.4 the
attributes of the community are described. Section 5.5 deals with the current flood risk
government arrangement in the Netherlands and the regional flood risk governance
arrangement in Limburg. Both will be explained to give a deeper insight in the rules-in-use.
The regional flood risk governance arrangement will be explained as it applies to the province
of Limburg. Finally, the performance of the current flood risk government arrangement will be

analyzed and explained (Section 5.6).

5.1 BIOPHYSICAL/MATERIAL CONDITIONS

Near Lemiers and Vaals, floods occur as a result of precipitation in diverse places. There are
several bottlenecks in the area which are prone to flooding. The floodings in Oud-Lemiers are
caused by inundations from the Selzerbeek in combination with run-off surface water. The
whole project area is illustrated in Figure 10. From the Vijlenerbos till Lemiers the hilly area
gives streams the chance to move from uphill to downhill, straight into Lemiers. This might

cause severe damage, as seen in the floods in Limburg in the Summer of 2021.

The Lemiers case is also part of the Water in Balance program of the water board Limburg.
The project does justice to the intention of the new environmental code through a participation
process. The current building development in Lemiers creates opportunities to change
something about the water problems, to implement water measures, as a result of the floods
in 2021. The main problems in Lemiers are caused by the inundations from the Selzerbeek in

combination with runoff surface water. A part
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5.2 ACTOR DESCRIPTION

There are several actors involved in the Lemiers case. The actors are inhabitants of the area,
the Province of Limburg, the water board of Limburg, the safety region of South-Limburg,
Germany and nature organizations (the Forestry Commission). These actors all play a
different role in the decision-making process. Different actors are approached for the
interviews, though not all the actors responded such as Germany. This is an important factor
in this decision-making process, because the case Lemiers is on the border between the
Netherlands and Germany. Germany is not involved in the decision-making process at

Lemiers.

The actors that are involved in the decision-making process on flood risk management and

have responded to the interview request are:

The project manager of the water board Limburg

Consultant Urban water Management of the municipality of Meerssen
Water official Vaals

Policy Officer sewing and water of the municipality of Meerssen
Specialist Operational Preparation of the Safety region South-Limburg
Environmental manager of the water board Limburg

Major of Vaals

The Forestry Commission (Staatsbosbeheer)

5.3 DECISION-MAKING PROCESS

In the national water plan of Limburg 2016-2021, the decision-making process is discussed.
The water board of Limburg wants to work together as much as possible with all the actors.
They want to divide the tasks very clearly, so everybody knows where they are responsible

for (Water beheerplan, 2016). This is also applicable in the Lemiers case.

The water board of Limburg has started the ‘Water in Balance’ program in 2017. The water
board of Limburg has started this program in 2017 due to the upcoming extreme flooding.
Lemiers is, next to the Mechelderbeek case, one of the five explorations where the focus lies
on implementing new measures against flooding (Waterschap Limburg, 2021). The water
board wants to make agreements with the municipalities for a joint approach. The water board
implements the same approach in the decision-making process as the process in the
Mechelderbeek case. The decision-making process in Lemiers is a participative process. They
include the actors through information evenings. If the process is finished they aim to create

three measures per exploration to reduce flood risks.
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5.4 ATTRIBUTES OF THE COMMUNITY (DISCOURSE)

In Chapter 4, Section 4.4, the introduction of the attributes of the community was given. This

is the same for both cases.

The attributes of the community in Lemiers are partly overlapping with the Mechelderbeek
case. A number of respondents mentioned their opinion of the floods in general that “we need
to get back to nature as it was, we need to give more space for the rivers” (R3) ” We lost our
sense of nature” (R1), which fits with the Engineering resilience discourse. They mention that

nature should bounce back to a normal, original state after a flood.

The Ecological resilience discourse is equal in both cases. The fact that the multi-layer water
safety approach is given more attention in policy documents, fits with the Ecological resilience
discourse, which assumes that the system strives for a new status (Davoudi, 2012). This

applies to both cases as well.

Also in the Lemiers case, the respondents mentioned the fact that we need to inform the
inhabitants more to make them better prepared for floods in the future. Respondent 9
mentioned: “We inform the inhabitants now after experiences from the last flood” (R9) and

Respondent 3 said: “Make it known to the neighborhood” (R3).

These opinions fit with Socio-ecological resilience, which means that the group needs to be
able to deal with the floods and cope with the social, political and environmental changes
(Adger, 2000).

5.5 FLOOD RISK GOVERNANCE ARRANGEMENT IN LEMIERS

In this section, the current flood risk governance arrangement will be further explained. The
flood risk governance arrangement is operationalized into the rules-in-use from Ostrom’s
(2005) Institutional analysis and development framework as is mentioned before in Chapter 2,
Section 2.7. Some of the rules-in-use are overlapping with the Mechelderbeek case, which is

the reason the redundant information is not repeated in the current section.

1. Position rules

The position rules are about the division of responsibilities. In the Netherlands, the
responsibilities in water management are divided between four authorities. These are (1) the
central government, (2) provinces, (3) water boards, and (4) municipalities (Ministerie van
Infrastructuur en Waterstaat, 2022a). The division of responsibilities is the same as in the
Mechelderbeek case (Chapter 4, Section 4.5).
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2. Boundary rules

The boundary rules are about the actors who are involved in the decision-making process and
which participants enter or leave positions (Polski & Ostrom, 1999). Several actors are
involved in the decision-making process, which are the province of Limburg, the municipality
of Vaals, the water board of Limburg, the safety region of South-Limburg, nature organizations
and the inhabitants who live in the area. The positions became more important after the floods
in 2021 in Limburg. The position of the province is more important, because they have the
position in which they can determine how much money they invest in water measures after
the floods in 2021. The position of the water board became more important, which is the same
as the Mechelderbeek case (Chapter 4, Section 4.5). In the Lemiers case the position of the
German party became more important after the floods in 2021. The German party was not
involved in the decision-making process before the floods in 2021, but after the floods “first

conversations were held with the Germany party” (Respondent 9).

3. Authority rules

The authority rules specify the actions participants might take in a given position or situation
(Polski & Ostrom, 1999). In the Lemiers case Respondent 6 mentioned: ‘the Netherlands can
contribute to financial resources for Germany if the German party invests in water safety
measures’ (R6). This could be a way to implement water safety measures upstream before it

even enters Lemiers.
4. Aggregation rules

The aggregation rules are about how decisions are made in an action situation (Polski &
Ostrom, 1999). In the Lemiers case the decisions are made in a participative process. In the
Lemiers case they also focus more on the long term measures instead of the short term
measures, because they need to make concessions with Germany which is a long term
process. Respondent 9 said: “For a few cases short term decisions make no sense, it's a long
term process”. The inclusion of Germany in the decision-making process is also just
beginning, which will take a long time because only “first conversations were held with the

Germany party” (Respondent 9).
5. Scope rules

Scope rules are about what is all taken into account. The scope rules are the same as in the
Mechelderbeek case (Chapter 4, Section 4.5). Other aspects than water safety, like housing

and nature development are taken into account.
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6. Information rules

In the Netherlands, the provision of information to for example inhabitants is not established
by law. This applies to subjects like how much information you need to get, when do you need
to get the information, and via which ways you get the information? This is the same as in the
Mechelderbeek case, which means that information was not provided during the floods in 2021
(Chapter 4, Section 4.5).

7. Payoff rules
The payoff rules affect how costs and benefits are divided in the process (Polski & Ostrom,

1999). This is the same situation as in the Mechelderbeek case.

5.6 PERFORMANCE OF THE FLOOD RISK GOVERNANCE
ARRANGEMENT IN LEMIERS

In this section, the performance of the flood risk governance arrangement will be analyzed.

For this analysis, the respondents’ interviews and the document analysis is used.

5.6.1 OUTPUT

First the output of the decision-making process will be analyzed. This is organized into the
three layers of the multi-layer water safety. Some of the output and outcome are overlapping
with the Mechelderbeek case, which is the reason the redundant information is not repeated
in this section.

Before the flood, the focus in flood risk management was on preventive measures in layer 1
of the multi-layer water safety. After the flood, first advice is given to implement a wider
application of the multi-layer water safety approach. Not only working on measures in layer 1,

but also in layers 2 and 3. This applies to both cases.

In layer 2 the focus is on spatial solutions. The interview with Respondent 3 gave a clear
insight in the process of housing and water safety. The respondent mentioned that the
municipality and water board accepted that a house was built in a flood prone area. The
respondent said there are no rules for housing in a flood prone area and that it is always in
conflict with other factors, such as money. The respondent mentioned also that policy is going
to be made for housing development, after the experience from the floods in 2021. Another
respondent from the water board of Limburg said that the municipality is responsible for
housing and the water board can only advise if they should build that house. This makes it

difficult to implement water safety into the location choices of houses.
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Layer 3 focuses on hazard management. Before the flood happened in 2021, an evacuation
plan for when the regional water system flooded was lacking. After this flood, the safety regions
take up their responsibility to make one for the regional water system too. Lemiers is also

included in this evacuation plan.

5.6.2 OUTCOME

Next the outcome of the decision-making process will be analyzed.

The first layer consists of prevention and structural measures to avoid flood disasters (Bosoni
et al., 2021). This outcome is the same as in the Mechelderbeek case. The river tributaries
could not cope with the floods in 2021, due to their low safety norms in comparison with the
main water system.

In the Lemiers case an example is given about housing in flood prone areas. In reality houses
were still built, even if they know it is in a flood prone area. The decision-making process
focuses not only on water safety, but also on housing and nature reservations. This means
the flood risk governance arrangement still lacks attention to the second layer of the multi-
layer water safety policy approach, which focuses on relocating houses in areas that are not
prone to flood.

In the third layer the focus is on hazard management. The division of responsibilities is not
well divided in the Lemiers case. The collaboration with the German party is unclear.
Respondent 9 mentioned: ‘During the floods the contact with Germany was little’ (R9). All
respondents mentioned the importance of collaboration between the Netherlands and

Germany to reduce flood risks.

5.7 EXPLANATION OF THE FLOOD RISK GOVERNANCE
ARRANGEMENT IN LEMIERS

The performance can be explained by the factors that are related to the decision-making
process. The factors are ‘Rules-in-use’, the ‘Biophysical/material conditions’ and the

‘Attributes of the community’.

The rules-in-use are changeable and some of them could be changed, because they do not
function in the current flood risk governance arrangement. First the notable rules-in-use are
described. Some rules-in-use are overlapping with the Mechelderbeek case, so only the

notable rules-in-use in the Lemiers case are described here.

Before the floods in 2021, the positions were not well known among the stakeholders. After

these floods, the positions became more clear and stakeholders started working together on
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for example evacuation plans. The fact that the evacuation plans were created after the floods
in 2021, shows that more attention is given to the third layer of the multi-layer water safety
approach after the floods in 2021 in both cases.

The boundary rules give us insight into those who are involved in the decision-making process.
In the Lemiers case, the German party is not involved before the floods in 2021, but after the
floods they start involving them into the decision-making process. This could be explained by
the fact that the flood in 2021 did not happen at this scale before, and no necessity was felt to
work together with Germany.

The scope rules give us insight into the fact that water safety is not the only focus, but also
housing development in flood prone areas. This is the same as in the Mechelderbeek case.

Due to financial benefits, water safety is not always taken into account.
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6.CONCLUSION, REFLECTION & RECOMMENDATIONS

In this final chapter, answers are given to the four research questions. The combination of
conclusions address the main question of this research. This chapter also contains a reflection
on the research conducted. The aim of this research is that in general we would have flood
risk governance arrangements that are effective in reducing flood risks. In order to know what
factors influence the performance of the flood risk governance arrangement, we need to know
what the current arrangement is and how this actually performs. We are also interested in how
the performance of the flood risk governance arrangement can be explained. This will guide

us to answer the main question of this research:

“Which factors do influence the performance of the flood risk government arrangements in
each layer of the multi-layer flood risk management approach in the regional water system of

Limburg, the Netherlands, based on the experience in Limburg in the Summer of 2021?°

After answering the main question, a reflection on theory and methodology used in this

research will be given.

6.1 CONCLUSIONS

6.1.1 WHAT ARE THE CURRENT FLOOD RISK GOVERNANCE
ARRANGEMENTS IN THE TWO CASES MECHELDERBEEK AND LEMIERS?

The current flood risk governance arrangement in the two cases in Mechelderbeek and
Lemiers are described in this section. The division of responsibilities in water management is
divided into four authorities in the Netherlands. In these cases these authorities are the central
government of the Netherlands, the province of Limburg, the water board of Limburg and the
municipalities of Gulpen-Wittem and Vaals. Not only these actors are involved in the decision-
making process on water measures, but also the safety region of South-Limburg, nature

organizations and inhabitants are involved.

After the floods in 2021 in Limburg, different positions became more important. The position
of the water board became more important, because its goal is to create a safe regional water
system in Limburg. The water board set up the regional water program (Water in Balance), in
which all the actors need to work together. The province and the central government have the
position to determine how much money they want to invest in the short-term measures. This
is determinative for the water board and the municipality in how many short-term measures

they can implement in the regional water system.
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The decision-making process about the water safety measures is a participative process. All
actors are involved. This participative process is not only about water safety, but also housing

and nature plays a role in the decision-making process.

6.1.2 WHAT IS THE PERFORMANCE OF THESE FLOOD RISK GOVERNANCE
ARRANGEMENTS IN THE TWO CASES MECHELDERBEEK AND LEMIERS?

The performance is explained by the output and the outcome of the decision-making process.

The output of the decision-making process is divided into the three layers of the multi-layer

water safety approach.

The first layer gives insight in the fact that before the floods in 2021 the focus in flood risk
management was on preventive measures against floods in the Netherlands. After the flood
event in July 2021, a policy table was set up. In this report they mentioned the use of multi-
layer water safety in the main water systems since 2009. The performance is that the flood
risk governance arrangement didn't deliver a wider application of the multi-layer water safety
approach before the 2021 flood in Limburg, but after the flood a first advice was given to
implement a wider application in the main water system and in the regional water system. This
shows that the first layer of the multi-layer water safety approach is not the only focus after

the floods in 2021, the focus has rather changed more to the second and third layer.

In the second layer the performance of the flood risk governance arrangement is that it is
creating new policy for housing in flood prone areas, due to more awareness after the flood in
2021. After this flood, more awareness was created to the third layer of the multi-layer water
safety approach, hazard management. The performance of the flood risk governance
arrangement is that it delivers a new evacuation plan for the regional water system in Limburg
after the floods in 2021.

The outcome of the decision-making process is also divided into the three layers of multi-layer
water safety. The first layer is about prevention. To prevent flood disasters safety norms are
set up. Before the floods in 2021 there were lower safety norms for the regional water system
than for the main water system. In 2021 the regional water systems were flooded, whilst the
river Meuse coped well with the floods. This showed that the regional water system also should
have higher safety norms. This shows that the flood risk government arrangement before the

floods in 2021 lacks focus on the safety norms in the regional water system in Limburg.

In the Lemiers case an example is given about housing in flood prone areas. Decision-making

process focuses not only on water safety, but also new housing developments in flood areas.
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This means the flood risk governance arrangement still lacks attention to the second layer of
the multi-layer water safety policy approach, which focuses, amongst others, on relocating

houses to areas that are not prone to flooding.

In the third layer we can conclude that the division of responsibilities in hazard management
is well documented, but the respondents mention that in practice some responsibilities are
more convenient to pass along to the other authority. If the responsibilities were to be
redirected in a different manner, there could be a rise of work efficiency and better
communication. For example, if the inhabitants were able to reach out to the field workers of
the water board of Limburg instead of their municipality, they could receive information

concerning floods directly from the field.

This shows that the flood risk government arrangement does deliver the division of
responsibilities along actors in policy documents, but in reality the responsibilities are more

convenient to pass along to the other actor.

6.1.3 HOW CAN THE PERFORMANCE OF THE FLOOD RISK GOVERNANCE
ARRANGEMENT BE EXPLAINED?

The performance can be explained by the factors that are related to the decision-making
process. The factors are ‘Rules-in-use’, the ‘Biophysical/material conditions’ and the

‘Attributes of the community’.

The rules-in-use are changeable and some of them could be changed, because they don’t
function in the current flood risk governance arrangement. First the notable rules-in-use are

described.

The positions are divided and the stakeholders know their position. Before the floods in 2021,
the positions were not well known among the inhabitants, so they did not know where to reach
out for help during the floods. After the flood in 2021, these positions became more clear and
under attention and the stakeholders started working together on evacuation plans. The fact
that the evacuation plans were created after the floods in 2021, shows that more attention is
given to the third layer of the multi-layer water safety approach after these floods in both

cases.

The boundary rules show that it is also hard to establish transboundary cooperation - how do
we include them? In the Lemiers case the municipality mentions that short term measures will
have no effect if the German party doesn’t implement any measures upstream. They also are

aware that the German party could take water safety measures, which will decrease the flood
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risks in Lemiers. The municipality of Lemiers focusses more on the long-term measures
because Lemiers has a higher probability to achieve successful long term measures. After the
flood in 2021, they started to arrange meetings with the German party.

In the Mechelderbeek case, the focus is more on short-term measures, because the
municipality of Mechelen and Gulpen-Wittem doesn’t have contact with a stakeholder that is

able to help upstream to decrease the flood risk in the Mechelderbeek.

The authority rules show that the province of Limburg got more attention after the floods in
2021, because the province of Limburg need to divide the money amongst the actors. In
practice, we see that the national province does not have the detailed insight in the cases to
choose where the money needs to go to. The water board and the municipalities do have

better insight in the cases and could be better in distributing and dividing the money.

The scope rules show that not only water safety is taken into account, but also housing and
nature developments. There is no policy yet on where to place houses and at the same time
including water safety. After the floods the municipalities are working on this policy. But the
municipalities also mention the fact that housing development is profitable, even if they build
in flood prone areas. In both cases, there is still a lack of attention in the second layer of the
multi-layer water safety approach. The focus is not only on water safety, but also on housing
and to make financial benefit out of housing (Scope rule). This financial factor influences the

fact water safety is not taken into account.

Also the payoff rules are clear. The stakeholders know how much they need to contribute and
how much they gain. Sometimes it is not reachable for the municipalities to contribute equally
with the other stakeholders. Contributing to water safety is not their main task, but they can

contribute by good spatial planning and that could be harder if they have less money.

The biophysical/material conditions are that Limburg is a hilly area. Limburg has to deal with
this area, and this has consequences for the measures needed to take. The biophysical
conditions also change over time due to climate change. This means that floods happen more
often. This also influences the performance of the flood risk governance arrangement,

because the stakeholders need to adapt very fast, which gives extra pressure.

The inhabitants and the authorities describe a lack of awareness during the extreme floods in
2021 in Limburg. This could be explained by the biophysical conditions that these extreme
floods do not occur very often. Also the attributes of the common could explain the lack of

awareness, because the inhabitants are not used to these extreme flood events and did not
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experience this before. After the floods the inhabitants are more aware and willing to take

measures at their own houses according to the respondents.

Besides the flood risk governance arrangement, biophysical/material conditions and the
attributes of the community, other factors could influence the decision-making process. A
factor that was mentioned a lot is the financial factor. Money determines whether and which

measures will be taken in the short-term or long-term.

6.1.4 HOW CAN THESE FLOOD RISK ARRANGEMENTS BE IMPROVED?

In this research study, we can conclude that (1) a lot has been learned from the floods in 2021
in Limburg, and (2) how to minimalize the risks of floods. We see that the regional water
system lacks attention, and this could be improved by increasing safety norms in the regional
water system. We also see that the focus is not only on water safety, but also on housing
development and nature development in flood prone areas. This is largely due to financial
reasons. This could be improved by creating policies for housing development on flood prone
areas. At last, we see that responsibilities are not clearly divided and made known to the
inhabitants during the flood in 2021. This could be improved by making clear evacuation plans.
This could also be improved by dividing responsibilities to the authority which is closest to the

situation.

6.1.5 ANSWERING THE MAIN RESEARCH QUESTION

In this section the main question of this research will be answered. The central question that

motives this thesis:

“Which factors do influence the performance of the flood risk government arrangements in
each layer of the multi-layer flood risk management approach in the regional water system of

Limburg, the Netherlands, based on the experience in Limburg in the Summer of 20217 ©

The factors that influence the performance of the flood risk government arrangement are

divided into the three layers of the multi-layer water safety approach.

In the first layer we see that before the flood in 2021, little attention was paid to the regional
water system. The regional water system has lower safety norms than in the main water
system. After this flood, they saw how the regional water system has a chance of flooding.
Less attention was given to the first layer of the multi-layer water safety approach before the

floods in the regional water system.
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In the second layer we see that houses are still build on flood prone areas and that water
safety is not taken into account. The policy for housing development is after the floods in 2021

under progress.

In layer three we see that responsibilities are not clearly divided when we talk about hazard
management. The information is not clear for inhabitants during the floods in 2021. After these
floods, It became clear that the responsibilities should be divided to the authority which is the

closest to the actual situation. Not wat is prescribed by the national water policy.

6.2 REFLECTION

In this section, a reflection on this research is given. There will be a critical look at the

theoretical framework and fundament of this research as well as the methodology used.

6.2.1 REFLECTION ON THEORY

This research is based on theory about flood risk governance arrangements and institutions.
The conceptual model in this research is based on (1) the Institutional Analysis and
Development (IAD) framework by Ostrom (2005) and (2) the multi-layer water safety policy
approach (Bosoni et al., 2021). Both framework were useful to analyze the two cases. | chose
to apply the framework by Ostrom, because the rules-in-use are well specified in this
framework. This differs from other institutional frameworks. The rules-in-use needed to be
well specified, because these are the variables that could be changed in a flood risk
governance arrangement. The ‘Biophysical/material conditions’” and ‘Attributes of the
community’ are hardly changeable, but they are needed to explain the performance of the

current flood risk governance arrangement.

In the politized IAD framework another variable is added, namely the ‘Political-economic
context’. | chose to not add this variable to the conceptual framework. After the research |
found out that this factor was important in this research and | could have added this variable
to give a broader view of the factors, which might influence the performance of the flood risk
governance. | would recommend changing the conceptual model with adding the ‘Political-
economic context’ variable. After the research | found out that the financial factor is a factor
that influences the rules-in-use and the decision-making process, so this variable should be

added to the framework. This could be placed under the Political-economic context variable.

The rule types that stand out are Position, Authority and Scope rules (Polski & Ostrom, 1999).

The position rules and authority rules are factors that influence the decision-making process
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the most. The positions are divided and this is linked to the authority rules. The actors have a
position which has a relation with the actions the actors might take. Because of the flood in
2021, the position rules became more important and this affected the action the actors take.
The water board and the municipalities in Limburg became more dependent on the province's
choices, which affects the choices they need to make. They mention that after the flood in
2021 the divided responsibilities became more clear and had more of a consequence for the
actions the water board and the municipalities might take. The greater dependency affects the
water board and the municipalities that they could make less decisions on the water safety

measures. These rule types do influence each other after a flood happens.

The scope rule also stands out, because here we see that the focus is not only on water safety,
but also on housing and nature reservations. This is related to the second layer of the multi-
layer water safety policy approach. The conclusion that the focus is not only on water safety,
but also on housing, shows that the arrangement focusses on building houses in areas that
are prone to flood. This means that there is little attention for the second layer of the multi-

layer water safety policy approach.

The seven rules-in-use from Ostrom’s IAD framework are now based on ten interviews and
document analysis. These are all individuals, which do not present the whole group of actors
that is involved in the flood risk governance arrangement. In this way the points of view of

other stakeholders are not represented in this research.

6.2.2 REFLECTION ON METHODOLOGY

This research study is built upon a multiple case study design. The two cases were selected
by their main difference: the German party is involved in the decision-making process in the
Lemiers case, which is not the case in the Mechelderbeek case. During the research |
struggled to include the German party in the interviews. The municipality of Aachen was
contacted, but there was no response. | also tried to contact the municipality of Aachen with a
contact person, but there was no response also. This party was not included in this research
at the end, which makes it hard to describe the flood risk governance arrangement in the
Lemiers case with the transboundary factor. Another actor that is not included is the Province
of Limburg. Ideally, this actor should be included, because this is one of the authorities that
cover a position in the water management sector. The inclusion of only two cases and

exclusion of two key actors make this research less reliable.

Another factor that might influence this research study is the chance the respondents gave

socially desirable answers. The respondents work for an authority which they are highly
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dependent on. Even though their anonymity is taken care of, it can be hard to answer
guestions about their organization. Another crucial point that influences this research is the
fact that the interview answers of the respondents involve a certain amount of subjectivity.
Purely objective answers are hardly to get in this kind of research, which may violate its internal

and external validity.

6.3 RECOMMENDATIONS

In this Section recommendations are given for further research and for the policy in practice.

For further research additional case study research can contribute to a better understanding
of the rules-in-use in the government arrangements. Adding additional cases can contribute
to the internal and external validity. For additional case study research | propose three other
cases are investigated. These are Hekerbeekdal, Wijnandsrade and Einighausen. These are
explored at the same time as the Mechelderbeekdal and Lemiers and are chosen to explore
more options in the multi-layer water safety approach. As explained in 6.2.2 the German party
is not involved in this research. | propose further research about the transboundary

cooperation with the German party.

For practice | would give recommendations to the central government of the Netherlands, the
province of Limburg, the water board of Limburg and the municipalities involved in the two
cases. | would recommend to increase the safety norms in the regional water systems.
Secondly, I also would recommend to make policies about housing development in flood prone
areas. This gives the authorities an obligation to involve water safety in making spatial

decisions. At last, | would advise to make the responsibilities more clear for all the actors.
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ATTACHMENTS

1. INTERVIEW GUIDE

Time:

Date:

Respondent:

Location: Microsoft Teams or physical location

Time: 60 minutes

Introduction:

Ik zal mijzelf even kort voorstellen. Mijn naam is Marloes de Jonge en ik studeer Spatial Planning
(Planologie) in Nijmegen. Reeds ben ik een afstudeeronderzoek gestart vanuit mijn master Spatial
Planning aan de Radboud Universiteit Nijmegen. Hierbij loop ik stage bij Sweco (Uitleggen wat dit voor
bedrijf is mochten ze dat niet weten) . Mijn onderzoek gaat over de overstromingen in het regionale
systeem in Limburg in 2021 bij de twee casussen de Mechelderbeek en de Selzerbeek Oud Lemiers.
Ik ben benieuwd naar de beleidsvoering omtrent het overstromingsmanagement. Ik ben ook benieuwd

naar wie u bent en wat uw werkzaamheden zijn.

Data collectie en vertrouwelijkheid:

De data zal publiekelijk worden gemaakt vanuit de Radboud Universiteit en vanuit Sweco. Dit wordt
gebruikt voor kennis en praktische doeleinden. U wordt volledig anoniem benoemd in de uitslagen en

transcripten.

Om de data goed te kunnen verzamelen en juiste informatie op te schrijven, zou ik graag dit gesprek

willen opnemen. Gaat u hier mee akkoord?

Dutch version:

Theorie Vragen
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Beleidsvoering

uitgedrukt in:

Gebruiksregels
(Ostrom, 2005)

1. Regels omtrent

functie

Wat is uw rol bij dit project?

Welke andere rollen zijn er nog meer?

Beslissen jullie allemaal samen over bijvoorbeeld klimaat
adaptatie maatregelen? Of is hier een hoger orgaan bij betrokken?
Hebben jullie allemaal een stem, wie heeft het laatste woord? Wie

maakt de uiteindelijke beslissing?

2:  Regels omtrent

grenslijnen

Kunt u mij vertellen wie er wel betrokken worden bij het
besluitvormingsproces en wie niet? Worden bijvoorbeeld ook
bewoners meegenomen in het proces? Zijn hiervoor bepaalde

belangengroepen die zich verenigen? (Bewoners initiatieven?)

3: Regels omtrent

gezaghebber/ autoriteit

Welke bevoegdheden heeft u met uw rol? Welke beslissingen bent
u eindverantwoordelijk voor, waar mag u als (benoem rol) over
beslissen?

Zijn er beslissingen die u verplicht moet maken? Of zijn er ook

beslissingen die u helemaal niet mag maken?

4: Samenstellingsregels

Wie beslist er uiteindelijk?
Hoe komen besluiten over de maatregelen tot stand? Wat gaat

daar aan vooraf?

5: Toepassingsgebied/
reikwijdte/aandacht

voropayo

Wat wordt er uiteindelijk gedaan met de besluiten die zijn gemaakt
in het besluitvormingsproces?

Wat wordt er allemaal meegenomen, alleen waterveiligheid of ook

economie, woningbouw, natuur? Aandacht voor laag 1,2,3.
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- Worden er besluiten gemaakt over een specifieke situatie (zoals

de Mechelderbeekdal?) of meer over het algemene waterbeheer?

6: Regels omtrent

informatie voorziening

- Welke informatie gebruiken jullie om besluiten te maken?

- Hoe komen jullie aan de informatie?

- Welke informatie is er perse nodig om beslissingen te kunnen
maken?

- Gebruiken jullie de informatie van bijvoorbeeld het
Waterbeheerplan? Baseren jullie hierop de uiteindelijke besluiten?

wat voor informatie is dat (uit het waterbeheerplan bijvoorbeeld)?

7: Kosten/baten

Uiteindelijk zijn er dus besluiten gemaakt.

- Zijn er ook groepen/actoren die het niet eens zijn met de
besluiten?
- Wie hebben er voordeel van de besluiten?

- Wie komen er nadelig uit?

Attributes of the
community: Cultural

context

“De eigenschappen van

de gemeenschap”

De respondenten in dit
onderzoek van de
interviews, zZijn de

actoren in het

- Hoe gaat de omgeving om met de overstromingen?

- Wat vindt de omgeving van de mogelijke nieuwe maatregelen in
hun buurt tegen wateroverlast?

- Nemen jullie de omgeving mee in het besluitvormingsproces?

- Zijn de mensen zich bewust van het wateroverlast probleem?

- Is er meer bewustzijn onder de mensen na de overstromingen,

krijgt u daar iets van mee?
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besluitvormingsproces
(dm).

Dus de eigenschappen
van de gemeenschap
refereert naar de
actoren in de actie
arena: dus
respondenten  kunnen
hun visie vertellen over
de overstromingen,
maar ook hun informatie
over Dbijvoorbeeld de

bewoners.

Algemeen

geaccepteerde normen

Resultaat halen uit de respondenten die zien/weten hoe bewoners

omgaan met de overstromingsrisico’s.
Verder algemeen beeld van de repondenten wordt gevraagd bij

‘de eigenschappen van de gemeenschap’

Demografische Zelf opzoeken.
gegevens
Overheersende Hoe kijkt u tegen de overstromingsrisico’s aan? Is het vooral een

discourse (common

understanding)

technische of ruimtelijke opgave?

Wat zijn oorzaken en wat zijn de gewenste oplossingen?

Biofysische condities

- Wat maakt de casus bijzonder?

- Wat zijn de fysische aspecten wat de casus een plek maakt dat
veranderd moet worden?

- De beek is een getypeerd als een heuvellandbeek, heeft u al

eerdere ervaringen met beken die in dit soort gebieden liggen?

Theorie

Vragen
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In general we would
have governance
arrangements that are
effective in reducing
flood  risks =

Performance of the

governance

arrangements

Algemeen Als (rol benoemen) mag u besluiten maken. Baseert u deze
besluiten ook op meerlaagsveiligheid?
Wordt hier vanuit de overheid benadrukt om rekening te houden
met dit relatief nieuwe overheidsbeleid?
Wordt hier bewust mee omgegaan of is dijkversterking nog altijd
de eerste keuze/optie?
(Hoe is de besluitvorming rondom
dijkversterking/locatiekeuzes/evacuatie georganiseerd?
Hoe is de besluitvorming rondom locatiekeuzes (laag 2) georganiseerd?
Wie zijn daar allemaal bij betrokken? )

Layer 1: Wat gebeurt er op het gebied van aanleg van dijken en
dijkversterking?

Layer 2: Wordt bij locatiekeuze en inrichting rekening gehouden met

waterveiligheid?
Op welke manier wordt waterveiligheid in de praktijk toegepast?
Wat wordt er bij Mechelderbeekdal /Lemiers gedaan aan

locatiekeuzes op basis van waterveiligheid?
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Layer 3:

- Zijn er evacuatie strategieén?

- Zoja: Welke zijn dit? En wanneer zijn ze opgezet/doorgevoerd?

- Hoe is de samenwerking met de veiligheidsregio?

- Wat is jullie rol in de evacuatie strategieén overbrengen op de
inwoners?

- Wat wordt er bij Mechelderbeekdal/Lemiers gedaan aan crisis

management?

Theorie

Vragen

Waterbeheerplan
Limburg 2016-2021

Layer 1:

Waterschappen hebben
de hoofdrol in

dijkversterking

- In hoeverre vervullen jullie deze rol?

Layer 2:

Het waterschap wordt
vroeg betrokken in
gebiedsplannen met
betrekking op
ruimtelijke ordening en

waterveiligheid

- Hoe wordt dit in de praktijk gedaan? Vanaf wanneer worden jullie

betrokken bij het proces?

Layer 3:

- Hoe geven jullie deze expertise door en aan wie? Werken jullie

nauw samen met de veiligheidsregio’s?
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De vakkennis van de
waterschappen  wordt

doorgegeven

Theorie

Vragen

Water in balans

Waarom zijn knop 5 en 6 toegevoegd aan het water in balans document

na de overstromingen in 20217?

Waarom zijn ze belangrijk om alsnog rekening mee te houden?

= Knoppen die zijn toegevoegd zijn Ruimtelijke ordening en

Internationale samenwerkingen

2. CODE BOOK

Theory/Categories Subcategories | Definition Codes (in Dutch because of
the Dutch transcripts)

Flood risk Rules-in-use Positions - Rolin het project

governance - Andere rollen/actoren

arrangements - Heeft iedereen een

stem
Beslissingen
rolverdeling

Participants

Wie er wel worden betrokken
en wie niet

Action &
Linkages

Bevoegdheden met
de desbetreffende rol
Eindverantwoordelijk
Verplichte
beslissingen

Control

Uiteindelijke
besluiten
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Outcomes

Wat wordt er
allemaal
meegenomen
Alleen
waterveiligheid of
ook woningbouw
Meerdere
functies/doelen

Information

Soort informatie
Informatie
voorziening

Costs &
benefits

Oneens over
besluiten

Eens over besluiten
Voordeel van de
besluiten

Nadeel van de
besluiten
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Samenwerken

Niet samenwerken
Financieel

Politiek niveau

Uiteindelijk uitvoeren
Ervaring hoogwater 2021
Schijnveiligheid

Bewust maken bewoners
Visie bewoners

Visie gemeente

Evaluatie

Bewustzijn kans overstromingen
Voorbereiding hoogwater
Tijdsdruk

Verbeteringen

Aannames waarschuwingen
Zoekend

Situatie schets

Casus Mechelderbeek
Casus Lemiers

Andere factoren zoals geld
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