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Summary
The summers of 2018, 2019, and 2020 were characterized by high temperatures and low precipitation
values in the Netherlands, resulting in extremely high precipitation deficits in the eastern regions of
the Netherlands. The frequency and intensity of droughts are expected to increase in the future as a
result of climate change. Also, droughts are affecting various sectors negatively, for example, the
agricultural sector. Therefore, climate adaptation policies have to be developed to counteract the
negative effects of droughts. Simultaneously, municipalities in the Netherlands are preparing for the
arrival of the new Environment and Planning Act (in Dutch: Omgevingswet), which is expected to enter
into force on 1 July 2022. This law includes six new instruments and entails a paradigm shift that
possibly provides opportunities for local governments to implement climate adaptation policies. This
research looks at the case of the municipality of Aalten, located in the Achterhoek region in the east
of the Netherlands, where the recent droughts have been severe. This research answers the following
main question: how can the municipality of Aalten develop policies to counteract the negative effects
of drought as a result of climate change and use the instruments of the Environment and Planning Act
for developing such policies?
To provide an answer to the main question, multiple methods of data collection were used: literature
research, participant observation, interviews, and a focus group. A total of eleven interviews were
conducted and the focus group was organized with four employees of the municipality of Aalten. The
interviewees concerned various stakeholders in the drought problem, including governmental actors,
a nature organisation, a drinking water company, and the agricultural- and horticultural organisation.
This research used the method of actor analysis to inventory the actors’ problem and risk perceptions,
interests, and possible solutions. The literature review showed that of the six new instruments of the
Environment and Planning Act, the ‘environmental vision’, ‘programme’, and ‘environmental plan’ are
considered to be important in developing adaptation policies. Furthermore, the literature review
revealed that various barriers to climate adaptation policy making exist. This theory is used during the
interviews to identify barriers in the process of developing drought policies. It turned out that the main
barriers to be taken into account are conflicting timescales and a lack of human resources within the
municipalities.
This research showed that by developing a future vision in cooperation with other regional partners,
in which the drought issue is approached integrally via the policy domain of spatial planning, the
municipality of Aalten can include drought policy in its environmental vision. After, the policy can be
further elaborated in a programme with short and long-term measures, and a legally binding
environmental plan. As the planning of the area nowadays is too much focused on the agricultural and
housing function, a major spatial re-planning in the Achterhoek with a reallocation of functions will be
necessary to cope better with droughts in the future.

Keywords: droughts, climate adaptation policymaking, Environment and Planning Act, adaptation
barriers, local government
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Samenvatting
Nederland kreeg in de zomers van 2018, 2019 en 2020 te maken met enorm hoge temperaturen en
neerslagtekorten. Vooral in Oost-Nederland waren de neerslagtekorten extreem hoog. De verwachting
is dat zowel de frequentie als de intensiteit van droogte zal toenemen in de toekomst als gevolg van
klimaatverandering. Droogte heeft een negatieve impact op verschillende sectoren, waaronder de
agrarische sector. Er zal klimaatadaptatiebeleid ontwikkeld moeten worden om de negatieve effecten
van droogte tegen te gaan. Tegelijkertijd bereiden Nederlandse gemeenten zich voor op de komst van
de nieuwe Omgevingswet, die naar verwachting op 1 juli 2022 in werking treedt. Deze wet bevat zes
nieuwe instrumenten en brengt een paradigmaverschuiving met zich mee, wat mogelijk kansen biedt
voor lokale overheden om klimaatadaptatiebeleid te ontwikkelen en te implementeren. Dit onderzoek
is gefocust op de gemeente Aalten, een gemeente in de regio Achterhoek in Oost-Nederland, waar de
droogte van de afgelopen jaren extreem was. Het onderzoek geeft een antwoord op de volgende
onderzoeksvraag: hoe kan de gemeente Aalten beleid ontwikkelen om de negatieve effecten van
droogte als gevolg van klimaatverandering tegen te gaan en daarbij gebruikmaken van de
instrumenten van de Omgevingswet?
Om de hoofdvraag te kunnen beantwoorden zijn de methoden literatuuronderzoek, participerende
observatie, interviews en een focusgroep gebruikt. In totaal zijn er elf personen geïnterviewd en
hebben er vier medewerkers van de gemeente Aalten deelgenomen aan de focusgroep. De
geïnterviewde personen zijn verschillende actoren in de droogteproblematiek, waaronder
overheidsactoren, natuurorganisaties, een drinkwaterbedrijf en de land- en tuinbouworganisatie. In
dit onderzoek is de methode actorenalyse gebruikt om de probleem- en risicopercepties, belangen en
oplossingsrichtingen van alle actoren in kaart te brengen. Uit het literatuuronderzoek is gebleken dat
van de zes instrumenten van de Omgevingswet, de instrumenten ‘omgevingsvisie’, ‘programma’ en
‘omgevingsplan’ het meest geschikt zijn om te gebruiken bij de ontwikkeling van adaptatiebeleid.
Daarnaast is uit het literatuuronderzoek gebleken dat er meerdere barrières bestaan bij het maken
van adaptatiebeleid. De theorie over barrières is gebruikt tijdens de interviews om te inventariseren
welke barrières bestaan bij de ontwikkeling van droogtebeleid. Hieruit bleek dat botsende tijdschema’s
en een gebrek aan menselijke capaciteit bij gemeenten barrières zijn waarmee rekening gehouden
dient te worden.
Uit dit onderzoek is gebleken dat de gemeente Aalten droogtebeleid kan implementeren in de
omgevingsvisie door het ontwikkelen van een toekomstvisie in samenwerking met andere
gebiedspartners. Hierbij dient de droogteproblematiek integraal te worden benaderd via het
beleidsveld van ruimtelijke ordening. Vervolgens kan het droogtebeleid verder uitgewerkt worden in
een programma waarin zowel korte- als lange termijn maatregelen opgenomen kunnen worden. Ten
slotte kan het beleid uitgewerkt worden in het juridisch bindende omgevingsplan. Daarnaast is een
grote planologische herinrichting van de Achterhoek met een herverdeling van functies noodzakelijk
om in de toekomst beter met droogte om te kunnen gaan, omdat het gebied te veel ingericht is op
basis van de woonfunctie en landbouwfunctie.
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Chapter 1: Introduction
The summers of 2018, 2019, and 2020 were characterized by high temperatures and low precipitation
values in the Netherlands (NOS, 2020). Strong regional differences were observed in the precipitation
shortfall of 2018, with the highest shortfalls in the southern and eastern regions of the Netherlands
(Philip et al., 2020). In 2018, the precipitation deficit had increased from 100 mm on average to as
much as 300 to 400 mm in East Netherlands (waterboard Rijn en IJssel, 2019). At least in part, the trend
in drought as a result of trends in increasing radiation and potential evaporation for the inland region
can be attributed to global climate change, and therefore can be expected to occur more frequently in
the future (Philip et al., 2020). The inland region in the Netherlands is extra vulnerable, because the
water supply from rivers is limited, and the region is thus highly dependent on precipitation (KNMI,
2020).
Extreme drought events have large economic consequences and affect different sectors, such as the
agricultural sector and shipping sector (Philip et al., 2020). In the years 2018, 2019, and 2020, the
drought had a huge impact in the Achterhoek, the eastern part of the province of Gelderland, where
the focus on agriculture is strong as nearly 80% of the total land area is used for agricultural purposes
(Alterra, 2013). According to Van Duinen et al. (2014), adaptation is the key to decreasing farmers’
drought vulnerability. While mitigation strategies are still the dominant policy approach to climate
change, adaptation strategies have become a complementary strategy to manage the unavoidable
impacts of climate change (Biesbroek et al., 2011). While the Netherlands is vulnerable to climate
change in terms of sea-level rise, changing precipitation patterns, decreasing freshwater availability,
and increasing frequency and longer periods of droughts, the country is also considered to have a wide
variety of options available to adapt, containing both soft and hard measures (Biesbroek et al., 2011;
De Bruin et al., 2009).
However, actors in the governance of adaptation experience barriers to adaptation (Biesbroek et al.,
2011; Eisenack et al., 2014). These barriers are, for example, conflicting timescales, conflicting
interests, lack of resources, and fragmentation within policy sectors and scales of governance
(Biesbroek et al., 2011). Actors at the local level consider the barriers more important than actors at
the national level. The local level is closest to adaptive action, where most of the integration between
climate change adaptation and other issues takes place (Biesbroek et al., 2011). Climate adaptation is
a subject par excellence that requires an area-oriented and integrated approach and therefore fits well
with the principles of the new Environment and Planning Act in the Netherlands, which is expected to
enter into force 1 July 2022 (Dekker, 2019; Ollongren, 2021). The law has several social objectives and
improvement objectives. With this, the law ensures sustainable development, the liveability of the
land, and the protection and improvement of the living environment. Twenty-six old laws will be
combined into one law, contributing to a more transparent environmental law, more flexible decision
making, and faster and better decision making on projects. The law includes a number of six new
instruments (Havekes et al., 2018). From an institutional perspective, the arrival of the law and the
paradigm shift it entails possibly provide opportunities for (local) governments to implement climate
adaptation policies (Arnoldussen & Chevalier, 2019; Dekker, 2019).
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1.1 Research problem statement and research questions
The arrival of the Environment and Planning Act will have consequences for the living environment
and also for Dutch spatial planning. Concerning the challenge of climate change adaptation,
governments have to make the necessary changes to realize the objectives of the Environment and
Planning Act (Kraak & Wensink, 2016). As the frequency and intensity of droughts are expected to
increase in the future as a result of climate change, this research aims to explore the possibilities for
the municipality of Aalten to make policies to counteract the negative effects of drought. The aim is
also to explore in what way the instruments of the Environment and Planning Act can be used in
developing policies for drought. This leads to the following main research question:
How can the municipality of Aalten develop policies to counteract the negative effects of drought as a
result of climate change and use the instruments of the Environment and Planning Act for developing
such policies?
To answer this research question, the following sub-questions have been formulated:
1. What does the soil-water system in the municipality of Aalten look like and what are the
current bottlenecks and risks regarding drought and its effects?
2. Who are the stakeholders involved and what are their interests, visions, and ideas for
possible solutions to counteract the negative effects of drought?
3. What institutional barriers should be taken into account when developing policies to
counteract the negative effects of drought?
4. What are the legal possibilities for the municipality of Aalten and what possibilities do the
instruments of the Environment and Planning Act offer in developing policy for drought?

Scope of the research
The scope of the research is limited to providing a starting point for the policy cycle. This means that
it does not look at the entire policy cycle. This starting point offers possible measures against drought
and a suggestion of how the instruments of the Environment and Planning Act can be used for this.
The municipality of Aalten can then proceed through the follow-up steps of the policy cycle of the
Environment and Planning Act, including policy implementation and feedback. Due to the limited time
of the internship (6 months), this research does not make a comprehensive problem analysis of the
area. Also, the policy development regarding drought is still in its initial stages.

1.2 Relevances
1.2.1 Societal relevance
The adverse effects of drought have increased and have become more visible over time. In the past
years, the nature, built environment, infrastructure, cultural heritage, shipping industry, and the
agricultural sector suffered from drought (Witte et al., 2020). In the summer of 2018, social and
economic damage occurred (mainly in the agriculture and shipping sectors) due to low water levels,
abstraction bans, and salinisation (Gilissen et al., 2019). As shown in figure 1.2.1, the precipitation
shortfall in 2018 was larger in the South and East of the Netherlands than in the West because of lower
precipitation values, higher temperatures, and more radiation. Additionally, the eastern parts of the
Netherlands are more vulnerable to drought, as they are highly dependent on precipitation as their
elevation is above the river level and Rhine water cannot reach these areas without pumping. Because
the past trends in drought variables are expected to continue in the future, sectors that are affected
by drought, such as the agricultural sector, have to deal with this increase in summer droughts in the
Netherlands (Philip et al., 2020). As shown in figure 1.2.2, the municipality of Aalten is located in the
9

eastern, higher sandy soils of the Netherlands. As 83% of the total land area in this municipality is used
for agricultural purposes (CBS, 2018), the potential impact in terms of agricultural losses is enormous.

Figure 1.2.1 (left): Summer mean (April-September) anomalies in 2018 for precipitation at KNMI stations (Philip et al., 2020).
Figure 1.2.2 (right): The location of the municipality of Aalten (CBS, 2015).

Freshwater supply is under increasing pressure and this is becoming a structural societal problem
(Gilissen et al., 2019). The sustainable planning of our country is a public interest that transcends the
level of individual citizens, businesses, waterboards, and even provinces, and therefore a cross-sectoral
approach is necessary (Witte et al., 2020). This research is aiming to support climate adaptation and
thereby the reduction of damage from drought, by exploring how policies can be developed by the
municipality of Aalten. In this way, the potential impact on, for example, the important agricultural
sector can be reduced, and thus much future damage can be prevented or reduced. The results of this
study, which is focused on one municipality in the Achterhoek region, may also provide information
for surrounding municipalities in the region, which also had to deal with extreme drought in 2018. This
study can therefore serve a wider area than just the municipality of Aalten.

1.2.2 Scientific relevance
Because water and spatial planning are connected via the term resilience, it is important to strive
towards a climate-proof landscape, and adapting to climate change-induced drought is part of climateproofing areas (Havekes et al., 2018). Peters et al. (2020) emphasize the need for research in drought
events after the consecutive dry years of 2018, 2019 and 2020, and call for rapid mobilization of the
scientific community to analyse the impacts of extreme drought events. This research looks among
others at the impact of the 2018 drought in the Netherlands (section 2.1.3). At the time of writing in
2010, Keskatali argued that little research has been done to evaluate how different institutions at
different scales and in different national contexts may adapt to climate change, and this study focuses
on how a local government in the Netherlands might adapt to drought. Also, while the ‘glocal’ nature
of climate change (its impacts and solutions involve multiple levels of governance) is recognized, the
multi-level governance literature has mainly focused on national-supranational relations and less on
national-subnational relations. Nevertheless, the local nature of climate change impacts and
adaptation poses challenges for climate policy integration (Di Gregorio et al., 2019). Little is known
about local adaptation policies and policy options for local governments in the area of drought, and
this study explores the possibilities for a local government to develop drought policies.
10

A considerable amount of literature has been published on climate adaptation policies. In the
Netherlands, these studies mostly focus on flood risks (Keessen et al., 2013; Wiering, 2019). The Dutch
society and economy are extremely vulnerable to flood risks as 26% of the country is below sea level
and an additional 29% of the country is flood-prone to river or sea floods. Because of that, climate
adaptation is considered synonymous with flood risk and flood disasters, and most of the reserved
budget for climate adaptation is spent on flood protection (Wiering, 2019). In contrast to flood risks,
far less attention has been paid to the action that needs to be taken to combat drought. The present
research explores as one of the first studies the options for a local government to develop policies in
the field of drought. Also, most studies about the introduction of the Environment and Planning Act
and its consequences for water management have focused on flood protection, hydraulic works,
licensing and enforcement, and regulation of discharges (Havekes et al., 2018; Wensink, 2018; Kraak
& Wensink, 2016). This research explores the possibilities offered by the instruments of the new
Environment and Planning Act, to develop drought policies. This study, therefore, offers a starting
point for the development of drought policy in the changing policy framework by the arrival of the new
Environment and Planning Act.

1.3 Reading guide
The structure of this thesis is as follows: chapter two consists of a literature study on drought, barriers
to making climate adaptation policy, and the new Environment and Planning Act. Chapter three sets
out the methodology used for this research. Chapter four consists of an analysis of the results from
the interviews. Chapter five explains how a workshop was organised, the course of the workshop, and
the results of the workshop. Finally, in chapter six, answers to the sub-questions and main question
are presented and the contribution to scientific knowledge is addressed.
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Chapter 2: Literature review and Theoretical framework
The literature review and theoretical framework consist of three pillars. The first pillar is a review of
the existing literature about drought. The extreme dry year of 2018 in Europe and also in the
Netherlands is highlighted to understand the causes and impacts of drought. The second pillar
discusses barriers to climate adaptation. The third pillar concerns the Environment and Planning Act
as a way of policy innovation, to better understand the various instruments of the law. Finally, the
most important concepts are portrayed in a conceptual framework which forms the start for the
empirical part of this research.

2.1 Climate adaptation and drought
Despite the numerous efforts to mitigate climate change, a certain degree of climate change is
unavoidable and climate change will pose major challenges for adaptation in Europe (Albers et al.,
2015; Keskitalo, 2010). Expected impacts of climate change in Europe are shorter winters, the earlier
beginning of spring and later autumn, causing an increase in precipitation and flood risk, and warmer
and drier summers with an increase in heat waves (Keskitalo, 2010). In the scientific and policy debate,
climate change adaptation is seen complementary to mitigation and has received increased attention,
focused on the question of how to operationalize adaptation in policy practice (De Bruin et al., 2009;
Biesbroek et al., 2011). Smit et al. (1999, in De Bruin et al., 2009, p. 24) define adaptation as:
“adjustment in ecological, social or economic systems in response to actual or expected climatic stimuli
and their effects or impacts”. Adaptation strategies can be defined as “all planned adaptation policies,
measures, and options to manage the impacts of climate change, for example by reducing
vulnerability, enhancing adaptive capacity, or benefitting from possible opportunities” (Biesbroek et
al., 2011, p. 182).

2.1.1 History of droughts in Europe
Although Europe has suffered from extremely hot and dry summers multiple times in history, “megaheatwaves” such as in 2003 and 2010 broke the 500-year-long seasonal temperature records over
approximately 50% of Europe (Barriopedro et al., 2011). The drought in summer 2003 was a
devastating event, it was extremely warm and dry across most of central and western Europe (Hari et
al., 2020). Extreme heat and drought seem to have increased over the past decades (Peters et al.,
2020). The probability of a mega-heatwave will increase by a factor of 5 to 10 in the coming 40 years,
as increasing greenhouse gas emissions are expected to intensify the variability of summer
temperatures in Europe. This leads to a higher mean temperature and more frequent and intense heat
waves (Barriopedro et al., 2011). The year 2018 was marked globally as the fourth warmest record
since 1880. In 30 years from now, the probability of 2018 summer temperatures is 50%, compared to
12% in the current climate, thus the 2018 summer temperature can be considered ‘the new normal’
(Peters et al., 2020). It is estimated that the current likelihood of a summer temperature at or above
that of 2018 is 30 times higher than it would be for a world without human-induced greenhouse gas
emissions (McCarthy et al., 2019).
During 2018, Europe suffered from a long and severe drought. The 2018 event resulted from a
combination of a very hot spring, a hot and dry summer, and below-average summer rainfall. In
Europe, spring precipitation deficits increased solar radiation, and warming amplified the high
temperature anomalies in summer (Bastos et al., 2020). Even worse, the extreme drought event of
2018 continued in the following year 2019, and the vegetation health could not recover in the
meantime. The years 2018 and 2019 were two out of the three warmest summer temperature records
in the 254-year climatic database (Hari et al., 2020).
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2.1.2 Types of drought
Van Loon et al. (2012, p. 4058) define drought as “a sustained and regionally extensive period of belowaverage natural water availability”. In the summer of 2018, the high temperatures combined with dry
conditions led to high values of drought indicators. Four variables exist that influence drought severity:
precipitation, temperature, potential evapotranspiration (PET), and soil moisture. Whereas
agricultural droughts (also called soil moisture droughts) are described by trends in soil moisture and
PET, meteorological droughts are often referred to as a lack of precipitation. A long-term lack of
precipitation or meteorological drought can spread through the hydrological system and result in soil
moisture drought, which in turn can affect groundwater and discharge, resulting in a hydrological
drought (Van Loon & Van Lanen, 2012). The knowledge of the causing factors of hydrological drought
is important for drought management and prediction. Figure 2.1.1 shows how hydrological droughts
propagate from meteorological droughts and how meteorological factors like precipitation and
temperature influence the propagation (Van Loon et al., 2015). During hydrological droughts, first, the
soil dries out, then the groundwater level drops, and then the supply of brooks and ditches decreases.
In this sequence, it takes longer for a water compartment (soil water, ground water, surface water) to
recover from a dry period (Van den Eertwegh et al., 2019).

Figure 2.1.1: Scheme representing drought propagation (Van Loon et al., 2015).

A commonly used drought indicator in the Netherlands is the precipitation shortfall or precipitation
deficit (in Dutch: neerslagtekort). The precipitation shortfall is the outcome of the cumulative PET
minus precipitation. In 2018, the precipitation shortfall in the Netherlands had risen to 300 to 400 mm
in some places, whereas 100 mm is the average value for the country. This was categorized as a
hydrological drought. Especially the southern and eastern parts of the country, for example, Twente,
the Achterhoek, the province of Limburg, and parts of the province of Noord-Brabant were hit hard.
This led to a depletion of the soil moisture supply. Eventually, moisture deficits developed for the
vegetation (Van den Eertwegh et al., 2019).
Over the last century, trends exist in increasing precipitation and PET as a result of rising temperatures
and sunnier summers. The trend towards higher summer mean temperatures can at least half be
attributed to human-induced climate change (Philip et al., 2020). Philip et al. (2020) do not find a trend
for summer precipitation in the Netherlands. The Royal Netherlands Meteorological Institute (KNMI)
13

constructed four climate change scenarios that predict a range from a small increase to a large
decrease in summer precipitation (KNMI, 2014). The scenarios predict a 5-25% more severe
precipitation deficit around 2050 in comparison to the years 1981-2010 (Ministry of Economic Affairs
and Climate, 2020). According to Philip et al. (2020), no trend exists in the variable soil moisture in the
inland region of the Netherlands, although the uncertainties are high. Soil moisture is important for
farmers, as crops grow better in moist soil. A change in precipitation can make a difference in the
amount of available soil moisture. However, agricultural areas can be irrigated with water from surface
waters or groundwater, if available. Waterboards can prohibit the abstraction of groundwater during
dry periods. During the drought in 2018, the irrigation from groundwater was two times higher than
usual to increase the crop yields, but this led to a decrease in the discharge in streams, a decrease in
groundwater levels, and a decrease in seepage flows (Van den Eertwegh et al., 2019). Overall, trends
towards a higher temperature and PET result in a higher frequency of droughts, and in the future, we
can expect even stronger drying trends caused by changes in atmospheric circulation (Philip et al.,
2020).

2.1.3 The impacts of the 2018 drought in the Netherlands
The socio-economic and ecological impacts of drought events are not directly related to
meteorological drought but indirectly when anomalies in precipitation and temperature result in soil
moisture drought and hydrological drought (figure 2.1.1). These impacts are for example crop loss,
wildfires, and lack of drinking water (Van Loon et al., 2015). Recent droughts and the expected
continuation of trends in drought variables have implications for the sectors that are affected by these
droughts. In the agricultural sector, for example, the 2018 drought led to decreasing water quality and
availability in Europe. The shipping sector was affected by drought because of low water levels,
resulting in reduced capacity and higher prices for customers. Water facilities, ecosystems, and
recreation were affected by the reduced quality and quantity of surface waters. Low groundwater
tables caused increased subsidence and damaged houses in urban areas (Philip et al., 2020).
Additionally, nature suffered as the drought led to a loss of biodiversity of natural vegetations (Van
den Eertwegh et al., 2019).
Van Hussen et al. (2019) estimated the total economic loss of the 2018 drought in the Netherlands
between 450 and 2080 million euros, of which the greatest part was for the agricultural sector. In
addition, the economic loss of drought is expected to increase by a factor of 1.7 by 2050 in the most
unfavourable climate change scenario (Deltares, 2012). Freshwater is a crucial factor for the
agricultural sector, and precipitation shortfalls reduce soil moisture levels and increase salt levels. This
leads to reduced crop yields and quality, and hereby a lower income for farmers (Van Duinen et al.,
2015). The impact of the 2018 drought on the farmers’ income varied as a result of local drought
impacts and available mitigation strategies (Philip et al., 2020). Van Duinen et al. (2015) argue that
adaptation is vital to decrease the farmer’s drought vulnerability, including responses at the field scale,
farm-level, and joint adaptation measures. Possible adaptation measures are mentioned by Van
Duinen et al. (2015) including irrigation, storage of water in basins, replacing crops with more droughtresistant crops, freshwater injection into aquifers, and desalinization of salt water. However, the study
of Van Duinen et al. (2015) is focused on the southwest Netherlands, historically a transition area
between freshwater and saltwater, and contains areas with and without external water supply from
lakes, rivers, or pipelines. In contrast to the southwest Netherlands, the eastern parts of the
Netherlands do not have access to large river water supplies. Inland water supply mainly comes from
rainfall, which makes the inland region extra vulnerable and highly dependent on precipitation (KNMI,
2020; Philip et al., 2020).
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During the drought of 2018, waterboards, provinces, and Rijkswaterstaat have tried to limit the
negative consequences of the drought as much as possible. The most common measures were the
prohibition of surface water abstraction, setting up of weir levels, and communication about the
drought. The way in which the national government, provinces, and waterboards handled the drought
partly influenced the impacts of the drought (Van den Eertwegh et al., 2019).

2.2 Climate adaptation policymaking
As mentioned in paragraph 2.1, managing the unavoidable impacts of climate change through
adaptation strategies has become complementary to mitigation strategies (Biesbroek et al., 2011).
Dealing with the uncertainty and long-term impacts of climate change, decision-making is a challenge.
In the Netherlands, climate adaptation is closely connected to spatial planning because of the high
population density, intensive economic activities, and the spatial component of adaptation measures
(Goosen et al., 2014). A growing number of governmental agencies with spatial planning tasks intend
to develop climate adaptation policies (Goosen et al., 2014). First, the concept of climate adaptation
barriers will be discussed to understand the obstacles in developing climate adaptation policies and
strategies. Next, it is explored how the barriers to climate adaptation might be overcome.

2.2.1 Barriers to climate adaptation
Practitioners, policymakers, and scientists encounter obstacles that impede the planning and
implementation of climate change adaptation (Eisenack et al., 2014). Biesbroek et al. (2011), Eisenack
et al. (2014), and Goosen et al. (2014) refer to these obstacles with the concept of barriers to climate
adaptation. Biesbroek et al. (2011, p. 182) define barriers to adaptation as “those conditions and
factors that actors experience as impeding, diverting, or blocking the process of developing and
implementing climate change adaptation strategies”. The concept of barriers is also related to adaptive
capacity, where barriers are understood as a reason for low adaptive capacity or a reason for the
absence of a translation from adaptive capacity into action (Eisenack et al., 2014). Various barriers to
adaptation exist, with the most important one being dealing with conflicting timescales, according to
Biesbroek et al. (2011). Biesbroek et al. (2011) have combined individual barriers into seven clusters
to identify and analyse them, to identify possibilities to overcome them:
1. conflicting timescales. The long-term impacts of climate change, related to the shortterminism in decision-making and policies make it difficult to mainstream adaptation in
existing and new policies and practices. Furthermore, climate change competes with other,
more pressing issues for political attention, even though climate adaptation requires
immediate attention;
2. substantive, strategic, and institutional uncertainty. Substantive uncertainty refers to
uncertainty about the quality and quantity, availability, legitimacy, and credibility of data used
in decision-making. Strategic uncertainty is caused by the strategic behaviour of actors and
institutional uncertainty refers to the different institutional backgrounds of the actors in
policymaking processes (Koppenjan & Klijn, 2004). For example, this includes uncertainty
about the hidden agendas of politicians and uncertainty about the speed of climate change;
3. institutional crowdedness, referring to an overabundance of institutions that influence the
climate adaptation policy making process, and institutional voids, the opposite situation
where a lack of institutions that enable, facilitate or stimulate climate change adaptation
exists;
4. fragmentation, referring to a lack of connection and coordination among institutions,
organisations, individuals, and policies at different scale levels. Because climate adaptation is
a multi-level and multi-sector issue fragmentation is expected to be severe;
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5. lack of awareness and communication. Public and political awareness is important in climate
adaptation and is influenced through various media. A lack of communication between
science, policy, and society can result in a low level of awareness on climate change adaptation
and can lead to scepticism or denial;
6. Lack of motives and willingness to act, determined by factors such as attitudes, beliefs, norms,
and values. A lack of leadership or policy entrepreneurship can result in keeping others from
engaging in adaptive behaviour;
7. a lack or inaccessibility of resources can be a barrier to climate adaptation, as resources are
key components of adaptive capacity. This includes human resources, financial resources,
information resources, physical resources, and natural resources.

2.2.2 Overcoming (local) climate adaptation barriers
According to Goosen et al. (2014), local stakeholders, spatial planners, and policy makers experience
barriers to adaptation, although spatial planning at the local level does play an important role in
adaptation and the establishment of institutional capacity at the municipal level is of great importance
in addressing the challenges of climate change adaptation (Keskitalo, 2010). However, Hurlimann and
March (2012) argue that most local governments do not yet address climate change in their spatial
plans. At the municipal level, Amundsen et al. (2010) recognize four key barriers to adaptation:
1.
2.
3.
4.

unfamiliarity with existing data on climate change;
a lack of concrete data on climate change;
a lack of local expertise with effects of climate change;
an unclear role for the municipality in the case of working with adaptation policies and
measures.

Furthermore, actors at the local level consider the barriers more important than actors at the national
level, possibly because the local level is closest to adaptation action, where policy integration between
adaptation and other policy sectors takes place (Biesbroek et al., 2011). Actors at the local level
consider for example the lack of laws and regulations to implement adaptation policies and strategies
as well as the lack of financial resources significantly more important barriers than actors at the
national level do. According to Biesbroek et al. (2011) and Amundsen et al. (2011), a multi-level
perspective or multi-level governance framework on barriers is necessary to understand and overcome
the barriers to adaptation. Howes et al. (2015) also argue that an integrative approach to climate
change adaptation is required across all levels of government, and emphasize the importance of
collaboration between policymakers, practitioners, and researchers in wicked problems. Climate
change adaptation is in the academic literature increasingly recognized as a wicked problem and calls
for innovative solutions (Howes et al., 2015; Torfing & Ansell, 2017). This involves seeking new
methods, new coalitions, new plans, and new organizational forms that must be able to achieve the
necessary breakthroughs required in policy development. Leroy and Arts (2006) refer to the concept
of multi-level governance as (multi-actor) policy making that evolves at different levels that interfere,
differ, and conflict. The various governmental levels are interrelated, as local adaptation barriers may
be created by governments at higher levels when new regulations or opposing policies are installed
(Biesbroek et al., 2011). In the case of the Environment and Planning Act, the national and provincial
environmental vision are for example reflected in the municipal environmental vision. Climate
adaptation requires responses at the local, national, and even international level (Keskitalo, 2010).
However, top-down involvement can discourage local adaptation strategies and national policies need
to take into account local conditions (Eisenack et al., 2014).
Few studies exist that explicitly investigate how barriers might be overcome (Eisenack et al., 2014).
According to Moser and Ekstrom (2010), barriers can be overcome with concerted effort, creative
16

management, change of thinking, prioritization, and related shifts in resources, land uses, and
institutions. Additionally, leadership can help to overcome barriers (Moser & Ekstrom, 2014; Eisenack
et al., 2014). In reverse, a lack of leadership can create barriers. A clear distribution of responsibilities
and monitoring mechanisms can overcome barriers. Mainstreaming, meaning the integration of
climate adaptation into other policies, is also an important condition in overcoming barriers. For
example, this includes climate adaptation in water management, urban planning, or health sectors.
Furthermore, extreme events or climate variability can open policy windows for adaptation and initiate
adaptation planning (Amundsen et al., 2010; Eisenack et al., 2014). The droughts of 2018, 2019, and
2020 in the eastern part of the Netherlands can be regarded as crises or extreme events and can be
seen as the reason for this research. This is also the philosophy of the Multiple Streams Framework as
developed by John Kingdon in 1984 (Zahariadis, 2014). The framework conceptualizes policy formation
as a process of coupling three distinct streams: the problem stream, the politics stream, and the policy
stream. When the three independent streams connect, policy formation occurs. A policy window
appears: policy entrepreneurs make use of policy windows to promote significant policy change by
investing their resources such as time, energy, reputation, and money (Mintrom & Norman, 2009).

2.3 Environment and Planning Act
Societal systems are often unable to solve problems by building on the existing institutions, structures,
and routines. The separation from the established institutional structures leaves room for innovative
insights and proposals (Van Buuren & Loorbach, 2009). As this research focuses on how the new
Environment and Planning Act possibly provides opportunities to create policies for drought, this
section discusses the arrival of the law, its expected paradigm shift, and its instruments.

2.3.1 Shift in the Dutch environmental legislation
In our increasingly complex and globalized societies with a growing number of ‘wicked problems’ like
climate change, there is an urgent need for policy innovation (Torfing & Ansell, 2017). With the
introduction of the Environment and Planning Act, the legislator aims at a paradigm shift in the area
of environmental law, and simultaneously at harmonisation and rationalisation of an important policy
area (Arnoldussen & Chevalier, 2019). This paradigm shift means “from protection of the physical living
environment via a restraining approach to activities, to a policy cycle in which the continuous care for
the quality of the physical living environment is central and room is created for development”1. In
short, this implies a change in the basic attitude of administrators from ‘no, unless’ to ‘yes, provided’
(in Dutch: van ‘nee, tenzij’ naar ‘ja, mits’). According to Arnoldussen and Chevalier (2019), the law is
seen as a turning point, although it does not bring much that is new in purely legal terms. A lot is
expected of the new way of working, the possibilities of participation, and the opportunities for publicprivate partnerships. With this new act, a cultural shift in municipal organisations is stimulated. Climate
adaptation also requires a different way of working, as administrators must become aware of the
environment and take a collaborative and facilitating role. According to Dekker (2019), the
implementation of the Environment and Planning Act can play an important role here.
The new Environment and Planning Act is expected to enter into force on the 1st of July 2022
(Ollongren, 2021), after the introduction has been postponed several times (Rijksoverheid, n.d.). The
arrival of this law implies many changes and has been called the most influential legislative reform in
the Netherlands since World War II (Arnoldussen & Chevalier, 2019). The law has several social
objectives and improvement objectives. The social objectives are stated in section 1.3 of the Act: (1)
the achievement and maintenance of a safe and healthy physical environment and a good quality of
the environment, and (2) the effective management, use, and development of the physical
1

Kamerstukken II 2013/14, 33962, nr. 3
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environment to meet the needs of society.2 In this respect, the law ensures sustainable development,
the liveability of the land, and the protection and improvement of the living environment (Havekes et
al., 2018). The improvement objectives are a more transparent environmental law, a coherent
approach to the physical living environment, more flexible decision-making, and faster and better
decision-making on projects. According to Wensink (2018), the merging of twenty-six old laws into one
Environment and Planning Act will contribute to a clearer and more uniform environmental law.
Furthermore, the upcoming system change should bring about a cultural shift in the practice of spatial
planning (Arnoldussen & Chevalier, 2019). The Environment and Planning Act can be characterised as
a framework act. This implies that the act has an open character in which goals are set, but in which
municipalities, administrations, and individuals are invited to set their own goals. Lower levels of
government must set more concrete rules of conduct (Arnoldussen & Chevalier, 2019). Westerman
(2019) refers to this as ‘outsourcing’: a way of governing that delegates the setting of concrete rules
of conduct to an ever lower level of government.

2.3.2 The instruments of the Environment and Planning Act
The Environment and Planning Act consists of six key instruments: the environmental vision
(omgevingsvisie), the programme (programma), decentralised regulations (decentrale regelgeving),
general regulations (algemene regels), environmental permit (omgevingsvergunning), and the project
decision (projectbesluit) (Havekes et al., 2018; Wensink, 2018). The new set of instruments
redistributes administrative powers. The cultural shift that Arnoldussen and Chevalier (2019) speak of
lies more in the way the instruments are interpreted and used than in the change of instruments only.
According to Dekker (2019), the six instruments of the Environment and Planning Act and the different
way of working offer opportunities for the challenge of climate adaptation. Hereafter, the set of
instruments will be briefly discussed, based on their explanation in the Environment and Planning Act.
1. The environmental vision (omgevingsvisie)
Municipalities, provinces, and the national government are obliged to set out an environmental vision.3
This coherent vision at the strategic level is about the long-term developments in the physical living
environment in the region concerned (Wensink, 2018). It should contain (a) a description with broad
outlines of the quality of the physical living environment, and (b) broad outlines of the envisaged
developments, use, management, protection, and preservation of the territory, and (c) the main points
of the integral policy that is to be implemented for the physical living environment. 4
2. The programme (programma)
Municipalities, waterboards, provinces, and the national government further operationalise the
environmental vision in programmes and further elaborate on the policy and measures to be taken to
achieve the strategic policy objectives and environmental standards (Wensink, 2018). A programme
contains (a) an elaboration of the policy to be implemented for the development, use, management,
the protection or preservation thereof, and (b) measures to comply with one or more environmental
values (omgevingswaarden) or to achieve one or more objectives for the physical living environment.5
3. Decentralised regulations (decentrale regelgeving)
Rules about the physical living environment are brought together in one area covering regulation.
Municipalities do so in the environmental plan (omgevingsplan), waterboards establish a waterboard
2

Omgevingswet art. 1.3
Omgevingswet art. 3.1
4
Omgevingswet art. 3.2
5
Omgevingswet art. 3.5
3
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ordinance (waterschapsverordening) and provinces establish an environmental ordinance
(omgevingsverordening).6 Municipalities can establish environmental values in their environmental
plan. 7 Previously, municipalities had many zonal plans (bestemmingsplannen), which have to be
converted into one environmental plan before 2029. This can be seen as a challenge as well as an
opportunity, as one of the objectives of the Environment and Planning Act is to create fewer rules and
rules that apply to the whole municipal territory. The creation of fewer, area-wide rules enhances the
clarity and coherence of the regulatory framework (Oldenziel & De Vos, 2018).
4. General regulations (algemene regels)
General regulations provide general rules for activities in the living environment. This prevents citizens
and businesses from having to request permission from the governments over and over again. The
principle of the Environment and Planning Act is that setting general regulations is sufficient for
activities with consequences for the physical living environment. Besides general regulations drawn up
by the national government, municipalities, waterboards, and provinces can draw up general
regulations in their environmental plan, waterboard ordinance, and environmental ordinance.8
5. Environmental permit (omgevingsvergunning)
The environmental permit is the instrument for the ex-ante assessment of certain activities with
consequences for the living environment. The initiator of the activity can request his/her permit via
one desk (Havekes et al., 2018). Municipalities, waterboards, provinces as well as the national
government can provide environmental permits.9 The DSO (Digitaal Stelsel Omgevingswet) is an online
service, where information about the living environment will be provided and where an environmental
permit can be requested by citizens and businesses (Oldenziel & De Vos, 2018).
6. Project decision (projectbesluit)
The project decision is an instrument for the national government, the provinces, and the
waterboards.10 The project decision allows these governments to execute complex projects with a
public interest in the physical living environment (Havekes et al., 2018). Municipalities thus cannot use
this instrument, but the project decision can directly change the environmental plan and the project
decision may be valid as an environmental permit for activities that implement the project decision.11
For the role of municipalities and waterboards in climate adaptation strategies, the environmental
vision, programmes, and decentralised regulations are the three most important instruments (Dekker,
2019). Environmental visions are strategic, integrated, and focused on the longer term, whereas
programmes are more implementation-oriented and (multi-)sectoral. In concrete terms, the ambitions
and policy objectives in the environmental vision legitimise the adoption of a programme.
Municipalities can decide what to include in the environmental vision or programmes, the line
between these two instruments can be thin. The environmental plan will contain legally binding rules
for citizens and businesses that the municipality considers necessary to realise the ambitions and policy
goals. An overview of the relationships between the three most important instruments in climate
adaptation can be found in table 2.3.1.

6

Omgevingswet art. 2.4, 2.5 en 2.6
Omgevingswet art. 2.11
8
Omgevingswet art. 4.1
9
Omgevingswet art. 5.8, 5.9, 5.10 en 5.11
10
Omgevingswet art. 5.44
11
Omgevingswet art. 5.52
7
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Table 2.3.1: Overview of the relationships between environmental vision, programmes, and the environmental plan (Dekker,
2019).

Environmental vision
Character
Content

Coherence of domains
Time horizon
Functioning

Programmes

Environmental plan

Strategic, integral, politicaladministrative, setting the
framework
Development, use,
management, protection,
and preservation of the
physical living environment
One integral development
policy for the physical living
environment
Long term

Implementation-oriented,
(multi)sectoral, strategic
elements possible
Elaboration of policy for
certain sector or area

Implementation-oriented
and setting the framework

(Multi)sectoral, focus on
coordination different
domains
Short and long term

One integral framework
with binding rules

The basis for programmes
and the environmental plan

The basis for action by the
body adopting the
programme
Binds only the body that
adopts the vision

Setting the framework for
initiatives

Binds only the body that
adopts the vision

Legal status

Elaboration of environmental vision in

Binding rules for citizens,
businesses, and
governments

Short and long term

Binds everyone (citizens,
businesses, governments)

2.3.3 The policy cycle
This section explains the different parts of the policy cycle of the Environment and Planning Act, as
shown in figure 2.3.1. The cycle entails four stages: policy development, policy impact,
implementation, and feedback (IPLO, 2021). The instruments can be placed in the policy cycle.

Figure 2.3.1: The policy cycle of the Environment and Planning Act (IPLO, 2021).

Policy development represents the development of a vision, for example, the environmental vision.
The previous quarter of the policy cycle serves as an important input for the vision: feedback. The
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outcomes of monitoring and evaluation can be used to adjust the environmental vision. Programmes
can also form a vision.
The programme is also an important part of the next quarter of the policy cycle: policy impact. In this
stage, the government can make the desired qualities of the physical living environment or parts
thereof more concrete by also laying them down in firm legal terms. This can also bind other authorities
to cooperate in the realisation of the policy. Programmes serve to elaborate the policy from the vision
and the government can include concrete measures that will lead to the defined and desired quality
of a part of the physical living environment, an aspect, or an area.
The next stage, implementation, is carried out by the initiators of activities and projects: citizens,
companies, or authorities who want to develop something. This is in contrast to the other three stages,
where the government is the central actor. If permission from the government is required, this will
take place via an environmental permit. The project decision allows the national government,
provinces, and waterboards to take control of the decision-making process for a project with a public
interest in the physical living environment, such as the construction of a highway or the relocation of
a dyke (Havekes et al., 2018; IPLO, 2021).
The fourth stage is the feedback stage. By supervision and enforcement, the government ensures
compliance with general regulations and environmental permits. The government uses monitoring to
assess the quality of the physical living environment. The evaluation shows whether policy objectives
or the use of instruments need to be adjusted. The choice of instruments determines the type of
feedback. For example, supervision and enforcement play an important role in case a municipality sets
legal rules in the Environmental Plan, and monitoring and evaluation will play an important role in the
case of a programme (IPLO, 2021).

2.4 Conceptual framework
This research aims to support the municipality of Aalten, located in the eastern part of the Netherlands,
in developing policy to counteract the negative effects of drought. The conceptual framework (figure
2.4.1) shows the relationships between the different concepts. In the current situation, drought can
be seen as the problem for which policies should be devised. The main question of this research
focuses on how the municipality can do so by using the instruments of the Environment and Planning
Act. The desired situation is a starting point for the municipality of Aalten to develop drought policies.

current
situation

Environment and Planning
Act instruments

desired
situation

Figure 2.4.1: The conceptual framework (own work).
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In figure 2.4.2, the conceptual framework is further operationalized. As doing research is an iterative
process, the conceptual framework was adapted partially after the data was collected and processed.
The current situation can be further operationalized: risks and bottlenecks in the local territory exist
as a result of climate change, which can be seen as the physical context. The desired situation can also
be further operationalized. During this research, it was decided to look at the beginning of the policy
cycle instead of the whole policy cycle. Therefore, the desired situation is a starting point for the
municipality of Aalten to counteract the negative effects of drought. This starting point offers possible
measures against drought and a suggestion of how the instruments of the Environment and Planning
Act can be used for this.

physical
context:
climate change

institutional context

EPA
risks and
bottlenecks in
the local
territory

institutional
barriers
stakeholders and
their perceptions

starting point for
making policy to
counteract the
negative effects of
drought

soil-water system in the
local territory
Figure 2.4.2: Framework for a local government to explore the policy options to counteract the negative effects of drought
(EPA = Environment and Planning Act) (own work).

As it was chosen to focus on the beginning of the policy cycle, the middle box had to be adjusted. The
policy cycle from figure 2.4.1 is adjusted to a pyramid where the most important concepts of this
research coincide. The soil-water system in the local territory is the so-called bottom layer, above
which stakeholders utilize the soil-water system. These stakeholders have their perceptions about the
drought issue, risks, and possible solutions, and they have individual interests. The stakeholders are
working together in tackling the drought issue and developing adaptation policies. As mentioned in
section 2.2, barriers exist in the process of making climate adaptation strategies and policies. The new
Dutch Environment and Planning Act can help in overcoming these barriers and developing policies for
drought. Because of this, the order of the four elements in the pyramid is as shown in figure 2.4.2.
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Chapter 3: Methodology
This chapter describes how the empirical part of this research was carried out. It explains which
research strategy is chosen and how the data collection was conducted. Finally, the validity and
reliability of the research are discussed.

3.1 Research strategy
As the research problem is exploratory, the chosen research strategy is case study research. Case study
research is most suitable for a comprehensive, holistic, and in-depth investigation of a complex issue
embedded in a context, where the boundary between the context and issue is unclear and contains
many variables (Harrison et al., 2017). In case study research, one or several cases (which can be a
group, an organization, a country, a city, a neighbourhood, an event, a relationship, a project, a
process, a law or a decision) of the subject of study are examined in a real-life setting, which can be
regarded as the context (Van Thiel, 2014). Although case study research is not assigned to a fixed
ontological, epistemological, or methodological position, constructivism and interpretivism are the
main paradigms as the fundamental goals of case study research are to conduct an in-depth analysis
of an issue within its context and to understand the issue from the perspective of participants (Harrison
et al., 2017). In this research, the aim was to gather an in-depth understanding of the processes and
practices in policymaking for climate adaptation and in particular drought.
The municipality of Aalten was chosen as the case. The municipality is located in the Achterhoek region
in the eastern part of the Netherlands, where the droughts in the years 2018, 2019, and 2020 had a
strong impact. As a great part of the area is being used for agricultural purposes, the consecutive three
dry years had an enormous social and economic impact. This research was concentrated on the
particular case of Aalten because it constitutes an extreme example, one of the reasons for executing
a single case study according to Van Thiel (2014). As the case study is Aalten, this research was
combined with a research internship at the municipality of Aalten. The internship offered the
opportunity to establish contacts with respondents and collect data.

3.2 Research methods, data collection, and data analysis
Case study research is being referred to as both a methodology and a method. According to Creswell
et al. (2007), case study research is a qualitative approach in which the researcher uses detailed, indepth data collection involving multiple sources of information. This section discusses the methods
used during this research.

3.2.1 Research methods
In case study research, usually, a mixed-method design is chosen, in which methods such as
observation, content analysis of documents, interviews, and analysis of participant’s words are
combined (Van Thiel, 2014; Harrison et al., 2017). For this research, at first, literature research was
carried out to see what was already known about the subject. The outcome of this literature research
is presented in chapter 2. For sub-questions 1-3, the methods of interviews and participant observation
were combined. These sub-questions are mainly meant to inventory and analyse the problem. The first
three sub-questions are as follows:
1. What does the soil-water system in the municipality of Aalten look like and what are the
current bottlenecks and risks regarding drought and its effects?
2. Who are the stakeholders involved and what are their interests, visions, and ideas for
possible solutions to counteract the negative effects of drought?
3. What institutional barriers should be taken into account when developing policies to
counteract the negative effects of drought?
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To answer sub-questions 1, 2, and 3, a total of eleven interviews was conducted with experts. These
include actors involved in the Drought Management Programme for the Achterhoek (in Dutch: Aanpak
Droogte Achterhoek). This is a collaboration between ten municipalities in the eastern part of
Gelderland including the municipality of Aalten, the province of Gelderland, the waterboard Rijn en
IJssel, nature organisations, the agricultural and horticultural organisation (LTO), and the drinking
water company Vitens. Additionally, two interviews were conducted with a hydrologist and a climate
adaptation expert, working at two different consulting and engineering firms. The aim of this was to
gain a better understanding of the soil-water system, the problems regarding drought, and possible
solutions (sub-questions 1 and 2). The contacts for the interviews were derived via the internship. A
complete list of respondents can be found in table 3.2.1.
Table 3.2.1: Overview of respondents

Nr. Organisation
Province of Gelderland
1
Waterboard Rijn en IJssel
2
3
4

Waterboard Rijn en IJssel

5

Municipality of Berkelland

6
7

Over Morgen

8

Agricultural and horticultural
organisation (LTO)
Vitens

9
10
11

Municipality of Berkelland

Natuurmonumenten

Additional information
Official commissioner of the Aanpak Droogte Achterhoek
Manager of advice and strategy and official commissioner of the Aanpak
Droogte Achterhoek
Senior policy advisor and involved in the Aanpak Droogte Achterhoek
Mayor and administrative commissioner of the Aanpak Droogte
Achterhoek
Project manager spatial development and involved in the Aanpak Droogte
Achterhoek
Projectmanager of the Aanpak Droogte Achterhoek
Area manager region Achterhoek and involved in the Aanpak Droogte
Achterhoek
Chairman region East Achterhoek

Arcadis Nederland

Strategic environmental manager and involved in the Aanpak Droogte
Achterhoek
Senior projectmanager and hydrologist

Antea Group Nederland

Expert climate adaptation, urban water, sewage and public spaces

The method of participant observation was mainly meant to gain additional information. The
internship offered the possibility of being present at official consultations that dealt with, among other
things, climate adaptation and the introduction of the Environment and Planning Act. During the
meetings, extra information was gathered and this was noted down. Additionally, a logbook was kept
to record possible solutions and interventions in drought policy. No observation schemes were used
during the meetings. In this way, the method of observation is part of a multi-method strategy, and
the researcher takes an active role in the research project. These are two reasons for opting for the
method of participant observation (Mason, 2017).

3.2.2 Data collection and analysis
To answer sub-question 2, the method of actor analysis was utilised. From chapter two it appears that
climate change adaptation is a wicked problem, and asks for innovative solutions and collaboration
between policymakers, practitioners, and researchers (Howes et al., 2015; Torfing & Ansell, 2017).
Wicked problems are characterised by their complexity. The institutional complexity mainly lies in the
large number of actors involved, each with their interests, objectives, and perceptions of the problem
(Enserink et al., 2004). It is thus important to inventory the actors who have an interest in the problem
and are involved in the solutions. The method of actor-analysis used by Enserink et al. (2004) offers
the opportunity to gain insight into relations between actors, their interests, and perspectives of the
problem. Therefore, the actors’ risk perception, objectives, interests, and possible solutions are
addressed during the interview. The complete topic list, that served as a guideline for the interviews,
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can be found in annex A. The interviews are therefore semi-structured: the interviewer followed an
overview of the topics to be discussed but was also flexible in deviating from the topic list. After
completing the interviews, table 3.2.2 could be completed. This table is derived from Enserink et al.
(2004) and was adapted to this research. It shows an overview of the actors’ problem formulations,
risk perceptions, interests, desired situation, and solutions. The completed table can be found in
section 4.2.1.
Table 3.2.2: Overview of problem perceptions, objectives, and interests of actors (Enserink et al., 2004).

Actor

Problem
formulation

Risk
perception

Interests

Desired
situation

Possible
solutions

Municipalities in
the Achterhoek
Waterboard Rijn
en IJssel
Province of
Gelderland
Nature
organisations
Agricultural and
horticultural
organisation (LTO
Oost Achterhoek)
Drinking water
company Vitens

To answer sub-question 3, a part of the interview was dedicated to the seven barriers to climate
adaptation as classified by Biesbroek et al. (2011) and discussed in section 2.2.1. The respondents were
asked which of the barriers they recognized in making policies to counteract the negative effects of
drought (see annex A). This part can be seen as the deductive part of the research. The results are
discussed in section 4.3 of this thesis.
After the first three sub-questions have been dealt with through actor analysis, interviews, and
participant observation, the fourth sub-question was answered partially using the literature review
where the several instruments of the Environment and Planning Act are outlined and partially via
insights obtained from the interviews and participatory observation.
The fourth sub-question reads:
1. What are the legal possibilities for the municipality of Aalten and what possibilities do the
instruments of the Environment and Planning Act offer in developing policy for drought?
Additionally, a workshop, which can be also called a focus group discussion, was organised with some
of the officials of the municipality of Aalten as a completion of the data collection process. The method
of focus group discussion aims to obtain data from a purposely selected group of individuals (Nyumba
et al., 2018). The focus group aimed to complete the answer for sub-question four, to practice with
the instruments of the Environment and Planning Act, and to go deeper into measures against drought.
For this, the method of multi-criteria analysis (MCA) was used as part of the workshop. A more
comprehensive explanation of MCA is presented in section 5.1.3. A fundamental difference between
focus groups and interviews is that in a focus group discussion, the researcher adopts the role of
facilitator or moderator instead of the investigator. The researcher moderates a group discussion
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between participants and not between the researcher and the participants (Nyumba et al., 2018). The
required information for designing the workshop was collected during the interviews. The design,
process, and results of the workshop are comprehensively described in chapter five.

3.3 Validity and reliability
A small number of cases in case study research can endanger the reliability and validity of case study
research. The most important solution to address this problem is triangulation. By using a mixedmethod approach, the researcher gathers as much information as possible to ensure the conducted
data are valid. The internal validity of the research increases via method triangulation (Van Thiel, 2014).
During this research, multiple research methods were utilized: literature study, participant
observation, interviews, and a focus group discussion was being held. Additionally, the focus group
functioned partially as a validation moment of the results, as the data collected during the interviews
served as input for the focus group. A presentation was given to the participants of the workshop, who
could ask questions and give feedback. This increases the validity of the research. An additional step
taken to increase the internal validity is to have the results chapter checked with the respondents. The
interviewees were allowed to review the draft version of chapter four and provide feedback. This
ensures that the thesis contains as few inaccuracies as possible.
In single case study research, it is difficult to generalize findings to other situations, because results
only apply to the particular context that has been examined. This makes the external validity of case
studies limited (Van Thiel, 2014). However, by carefully analysing the characteristics of the
environment in Aalten, the results of the study can be applied to areas with similar characteristics, for
example neighbouring municipalities.
Being transparent in reporting about the research and using a database in which the data is being
stored separately from the report are also ways to increase the reliability of the research in terms of
consistency. The interviews and focus group were recorded and stored safely, and reports were written
carefully afterward. The reports were almost literal transcripts so that no important information was
lost. This is how the reliability of this study was attempted to be high.
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Chapter 4: Results
This chapter describes the results of the eleven interviews. The order of the four sub-questions that
guide this research (see chapter 1) is followed in this chapter. Firstly, the water system in the
municipality of Aalten is discussed, followed by an elaboration of the results of the actor-analysis.
Thirdly, the barriers to making drought policy are discussed, and finally, the options for the municipality
to make drought policy in light of the Environment and Planning Act are discussed.

4.1 Water system in the municipality of Aalten
As mentioned in chapter 2 of this thesis, the summer of 2018 was extremely hot and dry. Normally,
the precipitation deficit rises to 100 mm during summer. In the past years, the precipitation deficit had
risen to 300 mm in the eastern part of the Netherlands (respondent 2). The Royal Dutch Meteorological
Institute finally argues that the drought in the East of the Netherlands of the past years is a result of
climate change. This paragraph provides an answer to sub-question 1: what does the soil-water system
in the municipality of Aalten look like and what are the current bottlenecks and risks regarding drought
and its effects?

4.1.1 Characteristics of the region
The soil-water system in the Achterhoek has characteristics that lead to problems in times of drought.
The water system is called a “free-draining” water system (respondent 3), which means that the water
runs from high to low lying areas, from the national border with Germany to the IJssel. The extra supply
of water from the Rhine and IJssel is almost impossible because water cannot be brought uphill
(respondent 2). This makes the system dependent on groundwater and precipitation. According to
respondent 3, enough water falls all year round, but in summer much more water evaporates, leading
to lower groundwater levels. In the eastern part of the Netherlands, the temperatures are higher than
in the rest of the country because of the larger distance to the North Sea. Higher temperatures lead to
more evaporation. Thus, the dependency of the region on precipitation is one of the bottlenecks in the
region.
In addition to the area’s dependency on precipitation, the system is also dependent on groundwater.
However, the characteristics of the soil make it difficult to retain water in soil. Figure 4.1.1 shows a
map of the municipality of Aalten and its surrounding municipalities. The eastern part of the
Achterhoek is called the East Netherlands Plateau (Oost-Nederlands Plateau): an upland area, where
the soil consists of a clay plateau with a thin layer of sand on top. Clay cannot retain water, so there is
only a thin layer left in which the precipitation can infiltrate. The eastern part of the municipality of
Aalten is part of these high sandy soils (see figure 4.1.1). In the soil, groundwater flows over the clay
plateau towards the West, through the municipality of Aalten to lower areas. The characteristics of the
soil caused that the drought in 2018 was worse in the eastern part of the municipality of Aalten than
in the western part. The western part consists namely of deep sandy soils where water can be stored
better than in the thin layer of sand in the East, however, water also flows easily out of the sandy soil
(respondent 4). Roughly speaking, a division can be made in the Achterhoek between East and West,
but there are many regional differences. To conclude, other bottlenecks are the characteristics of the
soil, namely the presence of sandy soils and clay plateaus in the area.
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Figure 4.1.1: Map with the zoning of municipalities in the Achterhoek region (Witteveen + Bos, 2007).

4.1.2 Planning of the area based on functions
According to respondent 7, little is left from the natural water system. The brook systems are the
natural basis of the water system. They used to be fed by marshes (figure 4.1.2), but these lands have
been converted to agricultural land (figure 4.1.3). Today, the brooks dry up during severe droughts.
Many respondents agree that the water system in the Achterhoek is too much oriented towards
agricultural use and the draining of water. Approximately 80% of the area in the Achterhoek is used
for agricultural purposes (respondent 1). Respondent 2: “Over the past 50 years, we have set up the
system too much for draining water and ensuring that it does not become too wet on the land. As a
result, we are now at the lowest limit of our system in terms of coping with drought.” As a result of
land consolidation from the 1950s onwards, the land has been arranged in such a way that it can be
worked with large machines. Therefore the groundwater level was lowered and the land was provided
with drainage channels and ditches to drain water. Until 2000, farmers had more to deal with flooding
than with drought (respondent 10). The expectation is that periods of drought will increase in
frequency and intensity in the future. The precipitation in winter is drained and is no longer available
in summer when farmers need it. Thus nowadays, the groundwater levels are on average 30 to 50
centimetres too low (respondent 2).
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Figure 4.1.2: Aalten and its surroundings around 1800 (H+N+S, 2021).

Figure 4.1.3: Aalten and its surroundings around 2020 (H+N+S, 2021).

What also appears from figures 4.1.2 and 4.1.3 is that the land uses and spatial planning of the territory
have been radically changed between 1800 and 2020, with a relatively small amount of areas left for
nature (10%), with the disappearance of large parts of the heaths, marshes, and peat bogs.
Characterising for the Achterhoek is that nature areas are small-scaled and interwoven with
agricultural land. The nature value is high due to the so-called “coulissenlandschap”, which was created
by small-scale land use. Old landscape elements such as hedgerows and wooded banks can still be
found. However, these landscape elements are increasingly disappearing.
The maps in figures 4.1.2 and 4.1.3 also show the emergence of large built-up areas (now
approximately 10%). The red areas, the town centres, for example, the towns of Aalten and Dinxperlo
(located south-west of Aalten, near the German border) have grown extremely between 1800 and
2020. This is also the case in neighbouring municipalities, like Winterswijk and Oost Gelre. The
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groundwater level was lowered to make the land ready for building houses. Another effect of
expanding urban areas is a lot of paved surfaces, causing the water to run off quickly towards the sewer
system, streams, and the river. This leads to less infiltration of water and a higher drought risk
(respondent 2).
In conclusion, there has been a movement from marshland to agricultural land. The area has been
arranged based on functions, especially agriculture and housing. This planning has caused
groundwater levels to be very low. As a result, the system cannot cope well with periods of drought.

4.1.3 Risks
The interviewees were also asked about their risk perception. The most frequently mentioned risks
concerning drought are damage to agriculture and nature. According to respondent 8, the main risk
for the agricultural sector is a decline in crop yields. During droughts, the main crop is under pressure
and weed growth increases. Farmers prefer to use as little weed control as possible and crop
protection results in additional costs. Also, the feed that the farmer has to buy to continue feeding his
animals results in additional costs. But in times of drought, there is little supply of crops and animal
feed, and there is extra demand, so as a result, the price of crops and animal feed rises (respondent
8).
According to nature organisations, the ecosystems that depend on water are under pressure. The
brooks have deepened over the years, causing them to dewater. The brooks used to be fed by marshes
(figure 4.1.2), but because these have been converted to agricultural land, the brooks dry up during
periods of drought. Seepage flows are also under pressure because the water is drained via brooks or
ditches. If seepage flows disappear, plants and animals that depend on wet nature, like the damselfly,
will disappear. This is an irreversible process (respondent 7).
Next to damage to agriculture and nature, other risks mentioned are for example a poor water quality
in urban areas, scarcity of drinking water, and damage to buildings as a result of subsidence. To explore
the risks and potential damage as a result of drought, an attempt has been made to present this in a
comprehensible manner in a table (see table 4.1.1).
Table 4.1.1: Overview of the perceived risks

Perceived risk

Indication of severity

Related water and land
use

Related policy
domains

Damage to agriculture

€400 million in 2018

Agricultural areas (80% of
total land area)

Damage to nature

Strong risk, large ecologic
effect

Natural areas (10% of total
land area)

Death of trees

Safety risk: dead trees let
branches fall

Nature areas/urban areas

Health risks as a result of
poor water quality in
urban areas: blue-green
algae, botulism, and fish
mortality

Strong risk, large ecologic
effect in urban areas with
associated risks for residents

Urban areas (10% of total
land area)

Agricultural, nature
conservation, water,
economic,
environmental, and
spatial planning policies
Nature conservation,
agricultural, water,
environmental, and
spatial planning policies
Nature conservation,
environmental, urban
safety, water,
recreational, and spatial
planning policies (urban
green and urban water)
Environmental, water,
urban health,
recreational, and spatial
planning policies (urban
green and urban water)
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Damage to buildings due
to subsidence

Low risk: risk is located
especially in clay areas

Built environment

Scarcity of drinking
water

Low risk: 2/3 of the drinking
water supply comes from
the Achterhoek. Peak
demand with low tap water
pressure can become a small
risk
Low risk: if waterboard does
not take anticipatory
measures to prepare for
drought, it can be blamed
for not doing its duty

All users of drinking water

Reputational risk for
waterboard

Institutional risk for
waterboard as a sectoral
government that governs
water quantity and water
quality in a region

Built-environment
policies, housing (safety
of buildings), spatial
planning policies
Water policy, health,
spatial planning policies

Water policy, health,
spatial planning policies,
institutional
organisation of
responsibilities among
governments and
stakeholders

As shown in table 4.1.1, the total damage to agriculture was estimated at €400 million in 2018
(respondent 3). For nature, the damage is difficult to express in monetary terms (Van Hussen et al.,
2019). Another safety risk occurs when trees die and let their branches fall. Taking care of these trees
leads to additional maintenance costs. According to respondent 3, a strong risk is poor water quality
in urban areas. Little water in the watercourses in urban areas in combination with peak rain events
and high temperatures in summer can lead to fish mortality, blue algae, and botulism. This can lead to
health risks for the residents of the urban area. For this reason, we should think about whether in the
future it would be desirable to design residential areas with water features, as is often the case
nowadays. Instead of running water that can run dry, green-blue structures such as wadis may be a
better alternative (respondent 3). Subsidence occurs especially in clay areas when the groundwater
level drops too low and can cause cracks in houses. This problem is more common in the western part
of the Netherlands (respondent 11), and the western part of the Achterhoek (figure 4.1.1). Although
some respondents argue that the drinking water supply could become scarce in times of drought, this
is not the case according to respondent 9. Vitens pumps water from deep aquifers that are not affected
by drought because drought is mainly felt at the surface. It is possible, however, that during heat and
dry summers there will be temporarily no water from the tap due to peak demand and the running
out of stocks. Vitens’ stocks are replenished overnight. An additional risk mentioned by respondent 2
is the reputational risk of the waterboard. Because the waterboard is responsible for good water
management, in times of drought it can be blamed for not doing its job properly.
The last column in table 4.1.1 shows that the risks are affecting multiple policy domains, not just one
sectoral policy domain. The mentioned risks as collected from the interviews will affect multiple
interrelated water and land uses: agriculture, nature (conservation), housing, recreation, urban safety,
and public health. This indicates that an integral policy response is needed. Spatial planning is a core
policy domain, as this policy domain is about integrating various (spatial) demands from various sectors
(nature, agriculture, but also mobility, housing, public health, et cetera). Spatial planning is relevant
for every risk, therefore it makes sense to analyse what could be done to respond to increased drought
risk in the domain of spatial planning. To make new spatial planning policy, which is the responsibility
of municipalities and provinces, these governments require knowledge input from the water board, as
the knowledge on the regional water system is concentrated at the waterboard in the Dutch
institutional system. Provinces or municipalities do not possess this type of knowledge but do make
spatial planning choices. Currently, the waterboard Rijn en IJssel is working on a problem study in
which all problems and risks will be mapped out. It is expected to be published in autumn 2021.
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Unfortunately, this research project cannot make use of this risk study, as it is not available yet. This
research is therefore a first exploration of the perceived risks.

4.2 Actor analysis
Drought is a complex problem where multiple stakeholders are involved. Therefore, sub-question 2
was composed as follows: who are the stakeholders involved and what are their interests, visions, and
ideas for possible solutions to counteract the negative effects of drought? To provide an answer to this
question, the method of actor analysis was carried out. Chapter 3 explained how this method was
utilized and which questions were asked during the interviews. The results of the actor analysis are
outlined in this paragraph, including the completed table with all the stakeholders’ problem
formulations, risk perceptions, interests, desired situations, and possible solutions (table 4.2.1).

4.2.1 Involved stakeholders and their interests
For this research, the stakeholders were selected based on their involvement in the Aanpak Droogte
Achterhoek. This is a collaboration between various actors in the Achterhoek, working on concrete
solutions for the short term and more far-reaching changes in the area in the long term. These actors
are ten municipalities in the Achterhoek, the waterboard Rijn en IJssel, the province of Gelderland,
nature organisations, LTO Noord, and drinking water company Vitens. A total of 8 interviews were
conducted with these organisations. In addition, the project leader of the Aanpak Droogte Achterhoek
was interviewed to conduct information about this collaboration.
While the individual interests of all stakeholders may differ, there is one overarching interest, namely
that an approach to drought will be made with all partners (respondent 5). Drought can therefore be
seen as a unifying theme (respondent 6). The common interest is being prepared for the future, and
there is a common sense of urgency that the way in which the current system is designed in relation
to the different functions in the Achterhoek is not sustainable for the future (respondent 9). Of course,
all parties also have an individual interest (see table 4.2.1). For the waterboard Rijn en IJssel, that is a
good water management. According to respondent 2, a second role of the waterboard is to advise
other parties on how to deal with the issue of drought in spatial planning, because the waterboard
possesses the knowledge of the water system and the climate, but is not in charge of spatial planning.
That is a task of the province and the municipalities. The individual interest of Vitens is a continuous
supply of drinking water for the residents in the Achterhoek without exceeding the permit issued by
the province and without adverse consequences for the surrounding functions in the area (respondent
9). According to respondent 1, the interest of the province is multifaceted: in addition to good spatial
planning, the province is responsible for the availability of drinking water, for a vital nature, and a
healthy agricultural sector. Nature organisations stand for the interests of nature too (respondent 7).
The interest of the agricultural and horticultural organisation (LTO) is a good agricultural practice with
the least possible impact on the environment, by using as little crop protection as possible, and with a
good financial result (respondent 8).
Despite the different individual interests, the cooperation goes very well, because of the important
overarching interest (respondent 6, 7). Where previously nature organisations and LTO were placed
opposite each other, these organisations are now really trying to find a solution together because they
both recognize the problem and risk (respondent 7). According to respondent 6, a unifying theme is
very important in area developments. However, this is not always the case in area developments, for
example in the energy transition topic, where there are many proponents and opponents. With
drought this works better, everyone understands that this is a serious problem in the Achterhoek.
However, respondent 10 argues that NIMBY arguments always play a role in area developments.
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Table 4.2.1: Overview of the results from the actor analysis, categorized into problem formulation, risk perception,
interests, desired situation, and possible solutions

Actor

Problem
formulation

Risk
perception

Interests

Desired
situation

Possible solutions

Municipalities in
the Achterhoek

Water drains easily
from sandy soils,
deep groundwater,
little supply via
rivers possible

Damage to
agriculture and
nature, fish
mortality, water
quality in urban
areas, drinking
water extraction

That an approach
to drought will be
made with all
partners

Acceptance of
climate extremes,
bundling of
functions, and
efficient use of
space

Waterboard Rijn
en IJssel

Weather extremes
are increasing due
to climate change,
our system is too
much oriented
towards draining
water, our
dependence on
precipitation
surplus as the water
supply is not
possible,
petrification, and
the spatial planning
is geared to
functions and
therefore not
drought-resistant
The area is drained
for agriculture,
there are no large
rivers nearby to
bring water in case
of shortage, and the
area, therefore, is
dependent on
precipitation
Water is drained
quickly,
groundwater levels
are low, desiccation
is worsening due to
climate change,
water-dependent
species are
disappearing from
stream systems
The system is
designed to drain
water, when we
need water it is no
longer there, and
pumping it back is
not possible

Reputational
damage. Also
negative effects
such as the
death of trees
and loss of
nature,
agricultural
damage (400
million in 2018),
health risks,
damage to
buildings due to
subsidence,
urban water
under pressure

Good water
management and
proper advice on
how to deal with
this issue in
spatial planning

A robust system
that can better
cope with
weather
extremes: dry and
wet situations

Damage to the
important
agricultural
sector, impact
on natural areas,
scarcity of
drinking water

Responsibility for
drinking water,
for spatial
planning,
agriculture, the
task of keeping
nature vital

A logical division
of functions, vital
nature, sufficient
supply of drinking
water

Retain water,
different land use,
different types of
crops, relocation of
stream valleys,
redesign of nature
areas, take account of
other climate
adaptation objectives,
coordinate functions
to tackle drought
Short term: retain as
much water as
possible, keep water
levels as high as
possible, prohibit
irrigation,
disconnecting
downspouts
Long term: Spatially
redesigning the
system or the
Achterhoek by
retaining water in the
low areas so that it
can cope better with
weather extremes
and ensure that the
area is less drained
Short term: retain
water longer, larger
reserve areas
Long term: look at the
perspective of the
area itself and be
realistic

The ecosystems
that depend on
water are under
pressure. If
seepage flows
disappear, so do
the plants and
animals

The interests of
nature.
Recovering and
retaining water
longer in
ecosystems near
streams

A climate-proof
water system in
the Achterhoek

Slow start of
crops and
reduction in
crop yields,
additional costs
for animal feed,
weed growth
increases,
additional costs

Being able to
apply the best
possible
agricultural
practice with a
good financial
result and the
least possible
impact on nature

A strong
agricultural sector
that uses as little
crop protection
(pesticides) as
possible, with the
least possible
impact on the
environment and

Province of
Gelderland

Nature
organisations

Agricultural and
horticultural
organisation
(LTO Noord)

Retain water on
agricultural land and
in nature areas, raise
stream beds and
groundwater levels,
restore seepage
flows, new land
consolidation to
restore areas, circular
farming
Raise the water level
or retain water in the
spring and summer in
collaboration with the
waterboard, more
flexibility in
regulations, making
crop cultivation more
climate-proof by for
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Drinking water
company Vitens

The Achterhoek
region is completely
dependent on
precipitation and
rivers from
Germany. Climate
change reduces
precipitation and
increases
evaporation of
crops, thus
increasing the
effects of water
extraction

for crop
protection

and the
environment

a good financial
result

example combined
crops

The relatively
low
groundwater
levels are
lowered by
groundwater
abstraction,
which can lead
to damage to
agriculture or
nature

A continuous
supply of drinking
water for
residents in the
Achterhoek
without exceeding
the permit, no
damage to
surrounding
functions

Water extraction
with no or hardly
any adverse
effects on the
environment

Change of functions
because the way in
which the water
system has been
designed to support
the functions in the
region is no longer
sustainable

4.2.2 Exploration of the solution space
Table 4.2.1 also provides an overview of what the stakeholders perceive as possible solutions. The
solutions can be divided into short-term and long-term solutions. In the short term, the solution mainly
comes down to retaining water (for longer). This is already being done by the water board, for example
by installing weirs in the capillaries of the water system in cooperation with farmers and nature
managers. This was done in winter when there was precipitation but no evaporation, and the effects
are already visible (respondent 1). Respondent 3: “The water board has been working on this for a few
years now. You see that farmers increasingly realise that this is important; more and more applications
are coming in from farmers to take these kinds of small-scale measures on their property.” Other shortterm solutions are raising water levels, residents disconnecting their downspouts, and banning
irrigation if the ground or surface water level drops too quickly. The waterboard is the only authority
competent to impose irrigation bans.
According to all respondents, these short-term solutions are not enough to make the Achterhoek a
robust and climate-proof area. Respondent 4: “We are now working on rain barrels and disconnecting
downspouts, but that only adds 2 mm while we have a target of 100 mm water retention.” This is a
number based on an estimate by the waterboard Rijn en IJssel, and corresponds to a rise in the
groundwater level of about 40 cm. Thus, more far-reaching and long-term measures are necessary.
These are for example: ensuring that the area is less deeply drained by raising drainage pipes and
widening and deepening ditches, relocating a stream valley, other types of crops or combined crops
cultivation, and rearranging nature areas by changing coniferous forest into heathland to reduce
evaporation. Coniferous forests have been planted for production since the 1950s. Species such as
Norway spruce were profitable, but they are drought-sensitive and have difficulties coping with climate
change (Kodde, 2021). Moreover, in areas where coniferous trees have been planted, about 15% less
water penetrates into the soil (Heller, 2020). Therefore, heathland or varied forests including
deciduous trees would be suitable alternatives for the current coniferous forests.
Ultimately, a transition of functions and of the water system will be necessary. All respondents agree
that the current system is not sustainable. This means that larger interventions are needed in the sense
of a change of the function. Respondent 2 explains this very clear: “Water must be retained in the low
areas, then the water level in the high areas will automatically rise. These low areas must then
accommodate functions that can cope with wet conditions. This has consequences if you want to build
in this area. For agriculture, this means that you must move towards other forms of agriculture such
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as nature-inclusive agriculture. This allows you to create (natural) areas where functions are combined:
biodiversity, nitrogen, water quality, and drought. There are great opportunities here.”

4.2.3 Towards a spatial re-planning of the area
Climate change requires a reassessment of the correct allocation of functions and a combination of
functions. According to some respondents, a spatial redesign of the area is necessary to cope with
climate change. The division of functions needs to be reassessed integrally. It can be concluded that
the region encounters three major challenges: the climate adaptation challenge, the nitrogen
challenge, and the energy transition challenge. The municipality of Aalten has the ambition to become
climate neutral in 2030, meaning that within the municipal boundaries as much sustainable energy is
generated as is consumed. This requires finding places to generate wind and solar energy. Additionally,
there are challenges like the biodiversity crisis and the agricultural transition. All challenges have a
spatial claim. The main challenge is to find a place for these within the Achterhoek. There will not be
enough space, so these functions will have to be combined. According to multiple respondents, the
combination of challenges is the key to success, and smart combinations have to be found. As an
example, respondent 4 argued: “Solar parks should be combined with water retention by creating a
natural sponge under a solar park. In this way, a farmer will also benefit.” Also, drought is related to
nitrogen as drought intensifies the nitrogen problem. According to respondent 7, the combination of
nitrogen and drought dossiers will lead to more financial resources. The agricultural sector plays an
important role in both challenges (respondents 1 and 7). When the agricultural transition takes place
towards nature-inclusive or circular agriculture, nitrogen deposition will decrease and groundwater
levels will increase.
A study from Wing and Wageningen University & Research (2020) revealed three future scenarios for
the Achterhoek: Productive Achterhoek, the Achterhoek as a metropole, and Natural Achterhoek. This
last scenario is shown in figure 4.2.1 and summarises well the necessary changes in the spatial planning
of the Achterhoek mentioned by the respondents. The other two scenarios as developed by Wing and
Wageningen University & Research (2020) are less relevant for this research. The productive scenario
is about an intensification of agriculture and an increase in periods of drought, while the aim of the
region is an extensification of agriculture and less negative effects of drought. The scenario of the
Achterhoek as a metropole is also less relevant as no large urban areas exist in the region, especially
not in the eastern part where the municipality of Aalten is located.
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Figure 4.2.1: A future vision of a more sustainable and climate-proof Achterhoek (Wing & WUR, 2020).

In this vision for the year 2120, the agricultural farms are smaller in scale, have drought-resistant crops,
and are interwoven with nature. The nature areas are small in scale and the biodiversity has increased.
Agriculture and nature are thus mutually reinforcing. The soil provides the basis for land use and has a
sponge function. The water system has been set up naturally, supplemented by measures on the high
sandy soils in the east. Drinking water is extracted in balance with the water system and other
functions. Drought damage is not prevented but is limited in this scenario (Wing & WUR, 2020).
Respondent 4: “The large spatial choices still have to be made and this can be tense in municipal politics
because major choices have to be made across municipal boundaries. One municipality may have to
take a measure that benefits another municipality.” For example, the Lochemse Berg, located in the
municipality of Lochem, is a hill in which water can be stored. There are a few more like it in the
Achterhoek. These are important places to store water for the entire region because the storage of
water here has an effect on the entire system in the Achterhoek (respondent 5). The question arises:
which municipality bears the costs in this case? Also, the agricultural consolidation must be carefully
designed to achieve a major spatial re-planning. The land consolidation instruments of the past could
be rebuilt to restore areas. A land bank can be set up through government intervention to buy up land
from farmers who are retiring and use it for various purposes. A large part of the land can be used for
(small family) farms to enable the agricultural transition to nature-inclusive or circular agriculture. In
this way, groundwater levels on wet soils can be raised and goals in the field of nitrogen, energy
transition, housing, etc. can be achieved (respondent 7).
To conclude, the respondents propose a large transition and spatial re-planning of the area, to make
the surface and the physical underlying soil-water system more sustainable. The purpose is to retain
more water in the soil locally and to adapt the uses of this regional water system accordingly. According
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to respondent 2, we need to think about 2050 when we want to have achieved this. In the next five
years, we need to start thinking about in which areas the functions can remain and in which areas
functions must change. This is also the philosophy and planning concept of the layer approach, the
“lagenbenadering” of Dutch landscape architect Sijmons (De Hoog et al., 1998). The layer approach
distinguishes three layers (Carton et al., 2015):
1. the blue-green ground layer: representing the soil and water system, characterised by a low
dynamic development, with a time horizon of 100 years;
2. a network layer consisting of infrastructure like roads and waterways with a time horizon of
20-50 years;
3. the uppermost, most dynamic occupation layer. Developments can be seen in a time horizon
of 5-15 years.

Figure 4.2.2: The layer approach (Tjallingii, 2015).

According to this planning concept, in the development and planning of the occupation layer, the lowdynamic subsoil must be taken into account as physical changes are slow processes (Carton et al.,
2015). Respondent 5 agreed that the bottom layer, the soil-water system, should guide the functions
on top of it. When planning for the long term, short-term occupational spatial planning decisions
should be in line with the long-term spatial vision for the territory. This can be part of a municipal or
provincial environmental vision, for example.

4.3 Barriers in developing drought policies
From section 2.2 it became clear that obstacles exist that impede the development and
implementation of climate adaptation policies. Biesbroek et al. (2011), Eisenack et al. (2014), and
Goosen et al. (2014) refer to these obstacles with the concept of barriers to climate adaptation. The
division of barriers into seven clusters by Biesbroek et al. (2011) was used in this research to guide the
questions about barriers in making policy for drought. The respondents were asked which of the seven
barriers they recognized in making policy for drought. Central to this paragraph is sub-question 3 of
the research: what institutional barriers should be taken into account when developing policies to
counteract the negative effects of drought?

4.3.1 Present barriers
Multiple barriers are present in making policy for drought, but the extent to which they are present
varies. This paragraph outlines all barriers and discusses what the respondents said about them.
1. Conflicting timescales
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According to Biesbroek et al. (2011), this was the most important barrier. All respondents agreed with
this statement. The time frame for politicians to do their work is four years, and they have to solve
problems and take measures whose effects will only be visible in 20 years (respondent 9). This often
does not relate to transition issues (respondent 1). People quickly think of technical solutions, but a
spatial change requires a long-term approach. The question is whether people have the patience for
this because they now feel the urgency (respondent 2). According to respondent 4, you must
continuously ensure that the topic of climate adaptation remains on the political agenda, also in the
next cabinet formation. Municipalities are for a part financially dependent on the national
government.
2. Uncertainty
There are uncertainties, but people sometimes hide behind them. There are always uncertainties and
one has to act on the information that is currently available (respondent 1, 9). According to respondent
2, it is important to create a common basis of facts so that everyone has the same starting point. The
Aanpak Droogte Achterhoek is currently working on this. The waterboard Rijn en IJssel owns a lot of
data. But there are uncertainties in the behaviour of individuals. For example, it is unknown how many
farmers extract water during hot and dry summers to irrigate their crops, and how much water it
involves (respondent 4). In addition, the actors change as a result of elections for example, which also
creates uncertainties (respondent 5). And besides the uncertainty of the pace of climate change, there
is also uncertainty about the effectiveness of measures. Respondent 11: “What exactly does a drought
measure add in terms of mm water? This is clearer in the case of flooding, where you can take
measures and then measure how long the water remains on the street after a peak event”.
3. Institutional crowdedness and/or institutional voids
According to respondent 7, there is enough attention for drought, and drought is now finally on the
political agenda. This is also because of the recent dry years. Thus, there is no question of institutional
voids (respondent 5). Water-related problems used to be problems owned by the waterboard. But
because these issues are related to spatial planning, municipalities and provinces are also involved in
the approach. In the Achterhoek, there are ten municipalities, one province, and one waterboard
working on the drought issue. As this institutional crowdedness might become a problem, good
coordination is very important here (respondents 4 and 9).
4. Fragmentation
Respondent 6: “I recognise working from different tasks such as nature, nitrogen, and energy
transition, while it is about the same area.” There is still a lot to be gained in this field. The Aanpak
Droogte Achterhoek makes a contribution by connecting water conditions of the soil with spatial use
of the soil and by connecting this knowledge as input for the other themes (respondent 6). It is also
important that administrators look beyond their borders because drought does not stop at municipal,
provincial or national borders (respondent 7). Leadership is necessary for countering fragmentation.
The province of Gelderland fulfilled the role of leader, as the province initiated the Aanpak Droogte
Achterhoek (respondent 9).
5. Lack of awareness and communication
Even though administrators were aware of the drought problem after the past three dry years, it is
important to keep it on the agenda. Especially residents think that once it has rained a lot, the problem
is solved. One track within the Aanpak Droogte Achterhoek is focused on communication, which is
considered very important. In addition, the water board has a website to provide information to
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citizens and there is regularly something in the newspaper about drought and climate adaptation
(respondents 3 and 5). But creating awareness takes a lot of time and more needs to be done
(respondent 4).
6. Lack of motives and willingness to act
Motives and willingness to act are present after the three past years of drought (respondent 4).
Sometimes people want to act too quickly and there is impatience (respondent 6). But if there are
actual developments, more actors from the area will be involved and more interests will be at stake.
The more concrete it becomes, the greater the chance that someone will withdraw (respondent 9).
Often, plans are set out ambitiously, but as they become more concrete, they weaken in terms of
investment, time, and capacity (respondent 10).
7. Lack or inaccessibility of resources
The lack of human resources stands out head and shoulders above other lacks of resources. Financial
resources are often available, but municipalities are struggling with capacity problems. The willingness
is often there, but civil servants often have several tasks, so their time is often lacking (respondent 5).
Drought is a theme that competes with other themes such as mobility, electrification, digitisation, and
energy transition (respondent 11). According to respondent 7, there should be enough resources if we
manage to combine the nitrogen dossier and the drought dossier. The drought problem must be
approached integrally.

4.3.2 Overcoming the barriers
To conclude, multiple barriers as defined by Biesbroek et al. (2011) are present in the development
and implementation of drought policies and measures. However, in the policy arena Aanpak Droogte
Achterhoek, they are recognized and people are working on overcoming them. For example, efforts
are being made to resolve institutional crowdedness and to raise awareness. Also, the waterboard Rijn
en IJssel is working on creating awareness among residents via the recently launched website
www.weetvanwater.nl. The most important barrier, conflicting timescales, is hard to solve. The
municipal elections in the Netherlands in 2022 can also affect the attention climate adaptation receives
in politics. It is therefore important to ensure that this is properly secured in a municipality's spatial
instruments such as the environmental vision so that the next municipal council takes over the tasks
correctly. Furthermore, the existence of a collaboration between the governments in a region is
important in addressing the problem of capacity in municipalities. The Aanpak Droogte Achterhoek is
an important step in this process. Those involved in the Aanpak Droogte Achterhoek will have to put
the topic of drought high on the agenda within their organisation, so that a considerable amount of
money is made available for it. In addition, the various dossiers must be better coordinated, so that an
employee is involved in the nitrogen problem as well as the drought problem and the energy transition,
and smart solutions can be found here.

4.4 Legal framework and the Environment and Planning Act
Now that the problem, stakeholders, possible solutions, and barriers to making drought policy are
clear, sub-question four is left: what are the legal possibilities for the municipality of Aalten and what
possibilities do the instruments of the Environment and Planning Act offer in developing policy for
drought? As section 4.2 has shown, various stakeholders offer various possible solutions. The
municipality of Aalten cannot solve the problem on its own, as drought transcends municipal
boundaries. This section discusses the policy options for the municipality of Aalten and the possibilities
that the Environment and Planning Act offers.
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4.4.1 Four layers of government
As discussed in paragraph 4.2, three governmental levels are involved in the Aanpak Droogte
Achterhoek: the province of Gelderland, the waterboard Rijn en IJssel and ten municipalities including
Aalten. A fourth governmental level, the national government, is now also involved. That connection
is very important, but it needs to be worked on because it is at too great a distance from these local
problems (respondent 2). The national government has adopted a national environmental vision and
regional environmental agendas. The East Netherlands Environmental Agenda includes the drought
issue in the Achterhoek, but this is more of a joint endorsement of the issue (respondent 1).
The province acts as a link between the municipalities and the national government (respondents 1
and 2). Because the province is the middle administration, the province can play a lobbying role
towards the national government. In addition, the province plays an important role with land-use plans
(in Dutch: inpassingsplannen) and project decisions. Provincial ordinances affect the municipalities
located in the province. So the spatial instruments of the province play an important role. Furthermore,
the province can transfer (financial) resources and knowledge to municipalities. Capacity is often a
problem within (smaller) municipalities (respondent 1) (see also section 4.3.1).
The waterboard is a functional democracy, which means that the waterboard serves the functions as
they are included in, for example, environmental plans and, formerly, municipal zoning plans
(bestemmingsplannen). Municipalities and provinces take decisions on spatial developments, but the
waterboard can provide advice on spatial developments. Provinces and municipalities have less
knowledge of the water system, so the cooperation between provinces, municipalities, and
waterboards is very important and they are mutually dependent (respondent 3).
According to respondent 2, the strength of a municipality is its proximity to citizens and businesses.
This enables a municipality to provide clear local knowledge to the waterboard, the province, and the
national government.

4.4.2 Possibilities of the Environment and Planning Act
According to respondent 2, the possibilities of the Environment and Planning Act are two-sided: on the
one hand, the new, integral way of thinking offers possibilities, on the other hand, the new instruments
offer possibilities. Issues such as nitrogen, biodiversity, Regional Energy Strategy, and drought can be
tackled integrally, for instance via the environmental vision where a municipalities’ ambitions and longterm developments in the municipal area are set out. Integral also means acting as one government
together with the waterboard, province, and national government. In addition, the Environment and
Planning Act makes participation and involvement of stakeholders in the area mandatory. The
instruments of the Environment and Planning Act will therefore offer more flexibility for these kinds
of issues. Rules will be bundled and room for consideration will be built into the new visions, provincial
ordinances, and plans (respondent 1).
When the Environment and Planning Act enters into force, some rules will be transferred from the
national government to municipalities and waterboards. This decentralisation is also called the dowry
(in Dutch: bruidsschat). For municipalities, these rules automatically form part of the environmental
plan. For waterboards, the rules form part of the water board ordinance. Municipalities may delete,
amend or adopt the rules until 2029 and water boards until 2024 (Aan de slag met de Omgevingswet,
2020). The dowry contains among others rules on the discharge to surface water and the abstraction
of ground and surface water. Waterboards are thus empowered to lay down rules on discharges into
surface waters and may also supplement national regulations and impose licensing and reporting
requirements for discharges. Municipalities are given new powers concerning discharges into the soil
and the sewer. Therefore, waterboards and municipalities must work together on the discharge rules.
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According to respondents 3, 4, and 5, it is very important to include climate adaptation and drought in
the environmental vision, as well as how the municipality intends to address these issues. Respondent
4: “You cannot write an environmental vision without a climate adaptation paragraph, because climate
adaptation has a spatial impact.” According to respondent 5, the objectives of flooding, heat, and
drought are an important new starting point in the environmental vision; they were not yet included
in municipal structural visions of ten years ago. In terms of policy and legislation, drought is lagging
behind flooding. Municipalities can use the environmental vision to make drought policies (respondent
10).
Environmental visions are integral documents, so climate adaptation can be linked to social aspects or
health aspects, for instance. The implementation can be dealt with in programmes, and the
environmental plan is a legally binding document for businesses and citizens. The guidance is provided
by the environmental visions and programmes, and subsequently, functions and uses can be adjusted
via the environmental plan (respondent 3). The environmental vision is also intended to underpin
programmes and the environmental plan. For example, the environmental vision can state that a
municipality considers climate adaptation important and will therefore take infiltration and
disconnection of downspouts into account. The environmental plan can then state: everyone must
process the water that falls on their roof on their property, which means, for example, letting it
infiltrate or collecting it in a rain barrel (respondent 5). It is possible to vary this per neighbourhood.
The environmental vision can also safeguard areas with a natural water retention capacity, by not
allowing any activities that extract water in these areas (respondent 6). This offers possibilities for the
Lochemse Berg for example, as mentioned in section 4.2.3.
According to respondent 7, the instruments of the Environment and Planning Act offer possibilities to
take water retention into account in new developments, but it is difficult to break through the existing
situation. Respondent 5 agrees: “It is not possible to suddenly start changing all the existing residential
areas. However, when renewing the street or sewer system, climate adaptation goals can be included.
That is why it will take 30 to 50 years.” There are several themes such as mobility and energy transition
that require attention when redeveloping neighbourhoods. A choice must be made or issues must be
combined. In many cases, climate adaptation is, fortunately, one of the most important themes for
redesigning neighbourhoods (respondent 11).

4.5 Conclusion
The interviews with all stakeholders and experts provided a lot of information to answer the subquestions. In short, the characteristics of the soil in the Achterhoek in combination with the planning
based on functions lead to problems in times of drought. Multiple stakeholders are involved who have
various interests. However, there is one overarching, unifying interest. Short-term solutions exist, but
major changes in the planning of the area will be necessary to make the region drought-proof. A
combination of challenges is necessary, and this can be done via the layer approach, often used by
landscape architects (De Hoog et al., 1998). Barriers exist in making policy for drought, but the Aanpak
Droogte Achterhoek is also working on dealing with these barriers. The municipality of Aalten can make
drought policy in cooperation with regional partners, including neighbouring municipalities, the
province of Gelderland, and waterboard Rijn en IJssel. It starts with the environmental vision. After
that, the policy can be elaborated into a programme and an environmental plan. A more detailed
answer to the main question and sub-questions of this research project is formulated in section 6.1 of
this thesis.
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Chapter 5: Workshop
A workshop with four of the officials of the municipality of Aalten was organised as a finalization of the
data collection process. The workshop aimed to create a more in-depth discussion about the measures
to counteract the negative effects of drought. The central question was sub-question four: what are
the legal possibilities for the municipality of Aalten and what possibilities do the instruments of the
Environment and Planning Act offer in developing policy for drought? During the workshop, several
measures against drought and the instruments environmental vision, programme, and environmental
plan were discussed. This chapter describes the set-up, the course, and the results of the workshop.

5.1 Set-up of the workshop
The workshop took place on the 26th of June 2021. As participants are likely to suffer from fatigue when
discussions are longer, the rule of thumb for a focus group discussion is 1-2 hours (Nyumba et al. 2018).
The session lasted 1,5 hours and was held via Microsoft Teams, as most employees from the
municipality of Aalten were working from home at that time because of the COVID-19 measures.
According to Nyumba et al. (2018), participant identification is an important step in the technique of
focus group research. As the composition of the group depends on the aim of the research, the
participants were four relevant employees of the municipality of Aalten: one employee was among
other things working on the instrument programme, one employee was working on the environmental
plan, one employee dealt among other things with climate stress tests, public space and green areas
and the fourth employee is the manager of the public space department within the municipality and
also one of the official commissioners of the Aanpak Droogte Achterhoek, a regional collaboration to
address the drought issue.

5.1.1 Workshop programme
Microsoft Teams provides the opportunity to share a screen with all participants and present a
PowerPoint presentation. At first, there was a presentation on the research. Next, attention was paid
to measures to combat drought, and to the environmental vision, programme, and environmental
plan. The programme and timetable of the workshop are shown in table 5.1.1.
Table 5.1.1: Programme and timetable of the workshop

Parts of the workshop
1
2
3
4
5
6

Estimated time
in minutes
Presentation by the researcher
10
Environmental vision: set ambitions and goals
5
Discussion about the measures
5
Placement of measures on a timeline
10
Subdividing measures in programme and environmental plan
20
Break
10
Ranking the measures
30
Total
90

Part 1, the presentation by the researcher, included the main question and sub-questions, the methods
used during the research, the first results from the interviews, and the workshop programme. The
presentation served as an introduction and the aim was to provide background information about the
research for the participants. There was room for questions after the presentation.
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5.1.2 Workshop parts 2-5
Parts 2, 3, 4, and 5 took place with the tool Miro. Miro is an online whiteboard, a brainstorming tool
where you can add post-its, create mind maps, load images, and much more. An overview of the Miro
board at the beginning of the workshop is shown in figure 5.1.1.

Figure 5.1.1: Overview of the Miro board

In the top right corner, part 2 of the workshop is shown: the environmental vision. The environmental
vision includes the goals and ambitions of the municipality. It was chosen to start with this part, as it
appears from the interviews that the environmental vision can be seen as starting point for making
drought policy. Four goals and ambitions were already set out on the post-its. This is shown in figure
5.1.2. These four goals are as follows:
1.
2.
3.
4.

A robust system that can cope better with weather extremes: wet and dry situations
No damage to crops and buildings as a result of drought
Retain, store, and (delayed) discharge
Making housing and the living environment more sustainable

The first three goals were obtained from the interviews, the fourth goal was derived from the housing
vision of the municipality (Municipality of Aalten, 2020). The Miro board was shared with the
participants via the functionality of screen sharing in Microsoft Teams. The participants were asked
about their opinion of these goals, whether they are formulated correctly, or whether any goals are
missing.

Figure 5.1.2: Part 2: environmental vision
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Part three and four of the workshop took place on the left side of the Miro board (figure 5.1.1). A total
of twelve measures to combat drought were presented on post-its (yellow squares) on the Miro board
(figure 5.1.3.):
1. Spatial adaptation: change of function (example: in low-lying areas wet nature instead of
agriculture by exchanging land)
2. Promote sponge effect of soil by increasing organic matter content
3. Green public space in urban redevelopment
4. Individual water conservation (for example rain barrel)
5. Opting for drought-resistant agricultural crops
6. Reduce drinking water demand in agriculture, industry, and households
7. De-stoning hardened surfaces in public spaces
8. Reducing the amount of private paved surface
9. Disconnecting downspouts from the sewer system
10. Stimulate green roofs and facades
11. Water storage and infiltration facilities (such as wadis) in the redevelopment of urban areas
12. Replacing drought-prone trees with drought-resistant trees

Figure 5.1.3: Set-up for parts three and four of the workshop

These measures were adapted from the interviews and literature research. There was a weighing up
of which measures the municipality can apply. As a result, some measures, such as the prohibition of
groundwater extraction in times of drought, are not included. This is because the waterboard is the
only competent authority to prohibit this.
Part three was a discussion about the measures. The participants were asked whether any measures
are missing and whether some measures are inappropriate. When the set of measures was complete,
the next step was part four. In this part, the participants were asked to place the measures on a
timescale from now (2021) until 2050. From now until 2025 can be categorized as short-term, 20252040 is medium-term and from 2040-2050 can be seen as long-term. The participants could discuss
where the items should be placed, while the researcher controlled the Miro board.
The last part in Miro is part five (bottom right corner in figure 5.1.1) and entails the division of measures
into the categories ‘programme’, ‘environmental plan’, and ‘other’. The same group of twelve
measures is presented here. Any additions and/or changes in step three could be copied here. This
part aimed to create dialogue about how the specific measures can be implemented in the instruments
programme and environmental plan of the Environment and Planning Act. The expectation was that
44

some of the measures do not fit in either the programme and the environmental plan, therefore an
extra box ‘other’ was created. The participants were asked to drag the measures into one of the three
boxes (figure 5.1.4). Furthermore, it was expected that some of the measures should be reformulated
into legal rules for example before dividing them into one of the boxes. This is also part of the
discussion. As this is one of the most important parts of the workshop that results in useful information
for the research, a relatively long period was assigned to this part, namely approximately 20 minutes.

Figure 5.1.4: Set-up for part 5 of the workshop

5.1.3 Workshop part 6
After a break of about 10 minutes after part five, it is time for the last part of the workshop: ranking
the measures. This is done with the tool Google Spreadsheets. The spreadsheet is added in annex B.
The participants were asked to rank all the discussed measures based on five criteria. These criteria
were derived from De Bruin et al. (2009), who introduced a ranking of adaptation options based on
stakeholder analysis and expert judgement, focusing on ranking and prioritizing adaptation options.
This method is also called Multi-Criteria Analysis (MCA) and is widely used to rank climate adaptation
measures. MCA considers multiple criteria and the selection of criteria varies widely. The number of
criteria for drought events was found to range from 3 to 17 (Abdullah et al., 2021). De Bruin et al.
(2009) used the importance/effectiveness, the urgency, and the costs as criteria. Additionally, they
focused on the feasibility of the adaptation options, including technical complexity, social complexity,
and institutional complexity. For this research, these criteria were translated into a total of five criteria:
effectiveness, technological feasibility, social support, political support, and costs.
The participants were asked to rank the measures by assigning a score from 1-10 for each criterion for
each of the twelve measures. The average of all scores could be calculated automatically in Google
Spreadsheets, resulting in a ranking of all the measures. It was decided to make this the last part of
the workshop because in this way all participants were able to finish filling in the scoreboard at a later
moment in time in case the workshop would run out of time. The estimated time for this part of the
workshop was 30 minutes.
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5.2 Course of the workshop
Because the workshop was recorded with the permission of all four participants, it was possible to
write a report about the workshop. This paragraph summarises the course of the workshop. Although
the workshop was well prepared, the workshop went slightly differently. For example, the time
allocation was slightly changed, steps 3 and 4 were merged, and there was time left for a discussion
after part 6. The course of the workshop in time is depicted in table 5.2.1.
Table 5.2.1: Programme and actual timetable of the workshop

Parts of the workshop
1
2
3
4
5
6

Estimated time Actual time
in minutes
in minutes
Presentation by the researcher
10
10
Environmental vision: set ambitions and goals
5
10
Discussion about the measures
5
20
Placement of measures on a timeline
10
Subdividing measures in programme and environmental plan
20
20
Break
10
5
Ranking the measures
30
10
Discussing the outcome
15
Total
90
90

5.2.1 Workshop parts 1 and 2
The presentation lasted for about ten minutes and no questions were asked afterward, although there
was room for questions included. Next, the part in Miro started. The participants were asked if the
outlined goals and ambitions were correct and whether any goals were missing. The discussion started
directly. The outcome of part 2 is shown in figure 5.2.1.

Figure 5.2.1: Result of part 2: environmental vision

Participant 4 was triggered by “no drought-induced damage to crops and buildings” (figure 5.1.2). A
discussion followed whether we should aim for no damage or whether we should accept some
damage. The argument was that for some measures the benefits would not outweigh the costs.
Therefore, the text was changed into “limiting drought-induced damage to crops and buildings”.
Furthermore, the participants were missing a post-it about climate adaptation and acceptance. We
can adapt to some effects, however, we must accept some effects as the climate is changing and we
have to adapt to it. Therefore, the post-it “the climate is changing. We can respond to many aspects,
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but we have to accept some aspects” was added. As the municipality of Aalten works with the
Sustainable Development Goals (SDG’s) of the United Nations, the post-it “SDGs” was also added to
the scheme. The SDGs will be incorporated into the municipality’s environmental vision.

5.2.2 Workshop parts 3 and 4
Part 3 and 4 were merged during the workshop. While placing the measures on the timeline from now
until 2050, some arrangements were made. One of the measures was “reducing the amount of private
paved surface”. According to participant 1, companies that expand or build new buildings are given a
kind of tax for every square metre of paved surface area they put on their site. Perhaps it should be
considered introducing the same system for individuals, whereby you pay less tax if you have less
paved surface area. Therefore, the post-it “reducing the amount of hard surfaces in private gardens”
was added after the agreement of all participants. Furthermore, the post-it “cultural and behavioural
change” was added to the list of measures, because awareness among citizens is considered important
and is a long-term process. It was mentioned by one participant that a post-it about the storage of
water in (agricultural) land was missing. According to the researcher, this was meant by the measure
“spatial adaptation: change of function (example: in low-lying areas wet nature instead of agriculture
by exchanging land)”. According to participant 3, it is necessary to include in the environmental vision
that certain lands can be flooded as a water buffer. Therefore, the post-it “making choices for water
storage on land in cooperation with the waterboard and farmers” was added to the environmental
vision (part 2). Finally, a small adjustment was made to the measure “reduce drinking water demand
in agriculture, industry, and households”. According to participant 2, this must be water demand
instead of drinking water demand, as farmers often pump water themselves. However, this is both
originating from groundwater, although it may be pumped from different depths. As a result, the word
“drinking” was put in brackets, and the post-it was changed into “reduce (drinking) water demand in
agriculture, industry, and households”.

5.2.3 Workshop part 5
At the beginning of part 5, participant 1 estimated that most of the measures would end up with the
programme, because concrete measures belong to this instrument. This was also true. The only
measure that was placed within the environmental plan category was “reducing the amount of private
paved surface” (see figure 5.2.2). In theory, it is possible to set rules on how much of the plot may be
paved. However, it is also possible to include a stimulation measure in the programme.
There was a discussion about the added measure “cultural and behavioural change”. According to
participant 2, this belonged to the environmental vision, and according to participants 1 and 4, it
belonged to “other”, as it is difficult to make it legal. The measure “individual water conservation (for
example rain barrel)” was added under the cultural and behavioural change. The participants were not
sure whether “reduce (drinking) water demand in agriculture, industry, and households” also belonged
to the cultural and behavioural change. However, they were sure that this measure belonged to the
category “other”.
A small discussion was held about the measure “spatial adaptation: change of function (example: in
low-lying areas wet nature instead of agriculture by exchanging land)”. According to participant 1, this
belongs to the environmental vision, as the municipality can have the ambition to apply spatial
adaptation and then look at how this can be achieved through a programme and/or the environmental
plan, so this measure was placed in the box “environmental vision”. The promotion of the sponge
effect of soil by increasing organic matter content could for example be a measure based on the change
of function as ambition in the environmental vision. Therefore, this measure is placed at the boundary
of the environmental vision and programme (figure 5.2.2). According to the participants, “opting for
drought-resistant agricultural crops” definitely is a measure, however, the municipality does not
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decide about agricultural crops, the farmers do it themselves. Therefore, this measure was left out of
the scheme.

Figure 5.2.2: Results of part 5 of the workshop

5.2.4 Workshop part 6
After finishing part 5 in Miro, the participants were asked to go to a Google Spreadsheets document
themselves. The link for the document was shared with the participants. After a short explanation by
the researcher, the participants started filling in the table. In contrast to the estimated 30 minutes, the
participants only needed 10 minutes to complete the table. The last 15 minutes were used to discuss
some of the results and surprising differences. For example, there were differences in the costs for
“green public space in urban redevelopment”. Participant 1’s thought was that this is relatively
inexpensive when included as part of the redesign of the public space, while participant 4 thought of
maintenance costs that are much higher than when paving the public space.
It was helpful that there were 15 minutes left for a short discussion. It turned out that different people
have different perspectives. Other employees of the municipality (and waterboard) who have not
participated in the workshop could also bring additional knowledge and perspectives on the subject.

5.3 Results of the workshop
While the previous paragraph described the course of the workshop and the occurrences during the
workshop, this paragraph describes the actual results of the workshop by showing the results in the
following order: environmental vision, programme, and environmental plan, measures on a timeline,
and finally a ranking of the measures.
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5.3.1 Environmental vision, programme, and environmental plan
During part 2, the ambitions and goals of the municipality about climate adaptation and drought were
discussed. Post-its were added to the Miro board during other parts of the workshop, resulting in a set
of eight goals:
•
•
•
•
•
•
•
•

A robust system that can cope better with weather extremes: wet and dry situations
Limiting damage to crops and buildings as a result of drought
Retain, store, and (delayed) discharge
Making housing and the living environment more sustainable
The climate is changing. We can respond to many aspects, but we have to accept some aspects
Sustainable Development Goals
Making choices for water storage on land in cooperation with the waterboard and farmers
Spatial adaptation: change of function

The way how to achieve these goals will be further elaborated in the programme and environmental
plan. It turned out the programme is a very suitable instrument of the Environment and Planning Act
concerning climate adaptation measures. Nine out of fourteen measures were assigned to the
instrument programme. One of them was also assigned to the environmental plan, three were
categorized as “other” and one measure (opting for drought-resistant agricultural crops) was left out
because this was considered being no task of the municipality. One measure was placed within the
environmental vision. An overview of the categorization can be seen in table 5.3.1.
Table 5.3.1: Overview of the categorization of the measures

Environmental vision
Spatial adaptation: change of function (example: in low-lying areas wet
nature instead of agriculture by exchanging land)

Programme

Environmental plan

Other

Reducing the amount of private paved
surface
Reducing the amount of hard surfaces in
private gardens

Reducing the amount of private
paved surface

Cultural and behavioural change

Green public space in urban
redevelopment

Individual water conservation
(for example rain barrel)
Reduce (drinking) water demand
in agriculture, industry, and
households

De-stoning hardened surfaces in public
spaces
Disconnecting downspouts from the
sewer system
Stimulate green roofs and facades
Water storage and infiltration facilities
(such as wadis) in the redevelopment of
urban areas
Replacing drought-prone trees with
drought-resistant trees
Promote sponge effect of soil by
increasing organic matter content

The measures in the category “programme” are concrete measures. Therefore, they are placed within
this instrument. One exception exists: “reducing the amount of private paved surface”. According to
participant 2, it is possible to set rules on how much of the plot may be paved. Reducing the amount
of private paved surface can also be done through an incentive scheme, for example through a kind of
tax or reward system (participant 1).
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“Cultural and behavioural change” was placed in the category “other”, as this is not a concrete
measure. However, it is possible to build a cultural and behavioural change process into the
programme. According to participant 4, “individual water conservation (for example rain barrel)” is
related to the cultural and behavioural change. The third measure, “reduce (drinking) water demand
in agriculture, industry and households” was placed in the category “other” as this must be a
collaboration between the province of Gelderland, waterboard Rijn en IJssel, drinking water company
Vitens and possibly the municipality of Aalten (participant 2).

5.3.2 Short and long-term measures
During part 4 of the workshop, the participants were asked to place the measures on a timescale from
now (2021) until 2050. The researcher mentioned that from now until 2025 could be categorized as
short-term, 2025-2040 as medium-term, and 2040-2050 as long-term. This section describes the result
of part 4 in chronological order (from 2021 to 2050).
Participant 1 argued that the municipality was already working on some of the measures. These
measures are placed under the year 2021 (figure 5.3.1).

Figure 5.3.1: Overview of the measures on the timeline

“Cultural and behavioural change” was placed under 2025 (see textbox 1 for the discussion).
“Individual water conservation (for example rain barrel)” and “reduce (drinking) water demand in
agriculture, industry, and households” are related to the cultural and behavioural change and
therefore placed under 2025.
According to participant 1, we need to start reducing the amount of hard surfaces in private gardens
in 2030, because the water that falls in paved gardens flows into our sewer system. Like reducing the
amount of private paved surface (on business estates), this can be done through an incentive scheme,
for example through a kind of tax or reward system. “Stimulate green roofs and facades” is already
done in small steps, especially in the form of façade gardens. The municipality installs them and
residents have to maintain them themselves. According to participant 4, green roofs can also be
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stimulated through an incentive scheme. Therefore
“stimulate green roofs and facades” is related to “reducing the
amount of hard surfaces in private gardens” and also placed
under 2030. Participant 2 argued that we can start quickly
with spatial adaptation and wanted to place this measure
under 2025. However, spatial adaptation is correlated with
other domains such as nitrogen, Regional Energy Strategy, and
biodiversity. It is a difficult process to reduce fragmentation
between policy sectors and it is not going to happen quickly,
according to participant 4. Therefore spatial adaptation was
placed in 2030, however, the focus on spatial adaptation is
already there in some projects (participant 1). Following
participant 1, the “promotion of the sponge effect of soil by
increasing organic matter content” is related to spatial
adaptation, and needs to take place in collaboration with the
agricultural sector.

Textbox 1: Cultural and behavioural shift
According to participant 1, a cultural and
behavioural shift is necessary to reduce
the amount of hard surfaces in private
gardens. Usually, a cultural and
behavioural shift takes 10-15 years.
Therefore it was at first placed at 2040.
However, participant 2 wondered if this
should not be started earlier. After the
dry summers of 2018, 2019, and 2020,
people must be aware of the drought
problem. According to participant 1, the
ideal moment to change one’s behaviour
is in times of crisis, for example during a
drought or flood event. Because of that,
this post-it was brought forward to 2025.
A start could be made with an
information meeting for citizens to
explain the urgency of the measures or by
joining Stichting Steenbreek, a national
organisation involved in de-stoning and
greening the environment.

The measure “replacing drought-prone trees with droughtresistant trees” was placed around the year 2035. The trees
that will need to be replaced are mainly beeches and birches.
It is not affordable to replace everything at once, and you will
get a lot of resistance. Following participant 3, the best thing
to do is to first see which beeches or birches are doing badly
and replace them and then spread out this process over ten
to twenty years. According to participant 1, “opting for drought-resistant agricultural crops” is a longterm measure. Participant 2 argued that farmers will naturally choose drought-resistant crops when
they experience their traditional crops are not drought tolerant.

5.3.3 Ranking the measures
The participants completed the Google Spreadsheet as shown in annex B. Based on their scores for
five criteria, a ranking of measures is created. The five criteria were effectiveness, technical feasibility,
social support, political support, and costs. The results of the ranking are shown in table 5.3.2. The
mean scores are presented as well as the standard deviation (in brackets). In the rightmost column,
the overall average or score per measure is displayed.
Table 5.3.2: Mean scores (with standard deviations in brackets) of the ranking of measures (n=4)

Measures
Disconnecting downspouts
from the sewer system
Cultural and behavioural
change
Individual water
conservation (for example
rain barrel)
Reduce (drinking) water
demand in agriculture,
industry and households
Reducing the amount of
private paved surface

Effectiveness

Technical
feasibility

Social
support

Political
support

Costs

Mean

6.0
(1.2)
8.3
(1.0)
3.3
(1.0)

8.5
(0.6)
7.8
(0.5)
9.3
(0.5)

7.5
(1.0)
6.5
(0.6)
6.5
(0.6)

8.8
(0.5)
8.0
(0.0)
9.3
(0.5)

8.5
(0.6)
6.0
(2.4)
7.8
(0.5)

7.9

7.8
(0.5)

7.8
(1.3)

5.8
(1.7)

8.5
(0.6)

5.8
(1.5)

7.1

5.3
(1.0)

8.3
(0.5)

5.3
(1.5)

8.0
(0.8)

8.8
(0.5)

7.1

7.3
7.2
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Water storage and
infiltration facilities (such
as wadis) in the
redevelopment of urban
areas
Reducing the amount of
hard surfaces in private
gardens
Stimulate green roofs and
facades
Opting for droughtresistant agricultural crops
Green public space in
urban redevelopment
Spatial adaptation: change
of function
De-stoning hardened
surfaces in public spaces
Replacing drought-prone
trees with droughtresistant trees
Promote sponge effect of
soil by increasing organic
matter content

7.3
(1.5)

7.8
(0.5)

7.3
(0.5)

8.3
(0.5)

4.5
(0.6)

7.0

6.8
(1.9)

8.0
(1.2)

4.3
(0.5)

7.3
(0.5)

7.5
(0.6)

6.8

7.0
(0.8)
5.8
(0.5)
6.0
(2.0)
6.3
(1.0)
7.0
(0.0)
5.8
(0.5)

6.8
(1.3)
6.3
(0.5)
7.0
(1.4)
7.0
(0.8)
5.0
(0.8)
8.3
(1.5)

6.0
(0.8)
5.8
(0.5)
7.0
(0.8)
6.0
(0.8)
6.3
(1.5)
5.8
(2.2)

7.3
(0.5)
7.3
(0.5)
8.0
(1.4)
6.8
(1.3)
7.5
(1.3)
7.0
(2.4)

6.0
(1.4)
7.8
(1.5)
4.8
(2.2)
5.8
(1.3)
4.5
(0.6)
3.8
(1.7)

6.6

6.0
(0.0)

5.8
(0.8)

4.5
(1.5)

6.3
(1.3)

6.8
(0.6)

5.9

The measures in table 5.3.2 are ordered on their
overall score, based on five criteria. The weight of
the criteria is equal. A measure may score well on
the total, but the effectiveness may be low (for
example individual water conservation). In that
case, a balance needs to be made between the
costs for a measure and the expected
effectiveness. The participants have not had in
mind the effectiveness when assigning a score to
the costs. An important side note is that a higher
score is assigned to a relatively cheap measure. So
the higher the costs, the lower the score for that
criterion.

6.6
6.6
6.4
6.1
6.1

Textbox 2: Effectiveness
Participant 4 gives lower scores for effectiveness for
some measures than the other participants. “For
green public space in urban redevelopment and
water storage facilities, I wonder how much effect
that will have. The same goes for individual water
conservation, it only has an effect if the whole of the
Netherlands does it. But if only 10% does it, it has no
effect.” Participant 1: “if there is any doubt about its
effectiveness, we will not apply it. The greener the
street, the less water you have to store.”

It can also happen that a measure scores high on effectiveness, but is expensive. This is the case with
“water storage and infiltration facilities (such as wadis) in the redevelopment of urban areas”. The
effectiveness scores 7.3, however, the costs are estimated high and therefore receive a lower score
(4.5). As this is a promising measure because the effectiveness, technical feasibility, social support, and
political support are assessed as high, this measure must be included in the environmental vision to be
implemented. In this way, the municipality can record that this is important and should be applied in
the future. Then the money can be made available for it. According to participant 1, greening can be
included in the redesign of public spaces, which saves on costs. The same goes for “green public space
in urban redevelopment” and “de-stoning hardened surfaces in public spaces.”
So-called “low hanging fruit” can be categorized as cheap, but effective measures. The highest-ranked
measure, “disconnecting downspouts from the sewer system”, scores an 8.5 on costs and a 6.0 on
effectiveness. This means that the measure is relatively cheap and quite effective. This measure is low52

hanging fruit and can be implemented directly. When looking at figure 5.3.1, we see that the
municipality is already working on disconnecting downspouts. However, this can be scaled up
according to respondent 1. According to respondent 2, people do not yet see the point of a rain barrel.
This correlates with the cultural and behavioural shift that is necessary.
The effectiveness of “cultural and behavioural change” is assessed with an extremely high score of 8.3,
probably because this is the beginning of several other measures. For “reducing the amount of private
paved surface” and “reducing the amount of hard surfaces in private gardens”, it is important that
cultural and behavioural changes are initiated. The
political support for this is already present (8.0),
Textbox 3: Social and political support
however, the social support only scores a 6.5. Cultural
and behavioural change can be achieved integrally via a
Surprisingly, there is a difference in scores for
social support and political support, while the
communication plan (participant 2), by building it into
municipal council should be a reflection of the
the programme, or by joining other (national)
community. According to participant 2,
organisations such as Stichting Steenbreek. Currently,
citizens are not yet aware of the importance
people often prefer a parking space to a tree, but this
of such measures. However, these measures
must change in the future (participant 1). Concerning
will receive high marks from politicians.
maintenance costs, paving instead of greenery was often
chosen. Following participant 3, this must change in the
future.

5.4 Conclusion
The workshop aimed to create a more in-depth discussion about the measures to counteract the
negative effects of drought. This discussion has certainly started. It became clear that the participants
of the workshop aimed at a short-term implementation of the measures. Some measures, for example,
the stimulation of green roofs and facades, have already been taken and will be upscaled, other
measures will be taken in the next 10-15 years. From chapter four it became clear that the
environmental vision is an important starting point for making climate adaptation policy. During this
workshop, it became clear that the instrument programme is important for implementing the
measures. It is also clear that the goals in the environmental vision form the underpinning and
foundation for the measures. Climate adaptation must therefore be included in the environmental
vision.
The measures are ranked differently in effectiveness, technical feasibility, social and political support,
and costs. An attempt is made to categorize the measures based on their effectiveness and how
(in)expensive they are. Based on the above, four types or categories of measures are imaginable. In
figure 5.4.1, an attempt is made to display four types of measures using axes. Far-reaching measures,
such as the installation of water storage and infiltration facilities, are often expensive but highly
effective. In contrast, low-hanging fruit entails more inexpensive, but also effective measures. As
mentioned earlier, cultural and behavioural change is expected to be highly effective. As some
measures have to do with the agricultural sector (for example opting for drought-resistant agricultural
crops and the increase in organic matter content of the soil), agricultural measures can be seen as a
separate type of measures. This categorization of measures can be translated into policy pathways or
scenarios and will be further elaborated in section 6.4.2.
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Figure 5.4.1: A categorization of measures based on their effectiveness, ineffectiveness, expensiveness, and
inexpensiveness (own work).

Although the workshop was well prepared and delivered a lot of knowledge and information for this
research, more knowledge and dialogue is needed, with other officials within the municipality and with
employees of the waterboard, to investigate which measures can best be included in the instrument
programme. This workshop was held with four employees of the municipality of Aalten. The workshop
could be repeated with more employees who bring a perspective from their field of work. This is
expected to lead to even more discussion. In addition, two people who are actively working on the
implementation of the Environment and Planning Act were present at this workshop. However, after
the new act comes into force, the new instruments will affect the work of many other employees.
Holding such a workshop is also a way to introduce employees to the instruments of the Environment
and Planning Act. Therefore, more people could have participated in the workshop.
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Chapter 6: Conclusion and Discussion
The conclusion provides an answer to the four sub-questions and then to the main question. After, the
contribution of this study to the existing scientific knowledge is presented. Next, there is a reflection
on the theories and methods used, and it is reflected on how the collected data has been interpreted.
Finally, recommendations for follow-up research and policy recommendations are presented.

6.1 Conclusion
The four sub-questions will be answered consecutively, after which an answer to the main question
will be formulated.
The first sub-question reads: what does the soil-water system in the municipality of Aalten look like
and what are the current bottlenecks and risks regarding drought and its effects? From the interviews,
it appeared that the soil-water system in the municipality has characteristics that lead to problems in
times of drought. First of all, the region is dependent on precipitation as no water supply from rivers
is available. Secondly, the region is dependent on groundwater, which is deep in many places due to
the sandy and clay soils present in the area. Thirdly, the land uses and spatial planning of the territory
have been radically changed in the past two hundred years. Heaths, marshes, and peat bogs have given
way to farmland, and urban areas have increased in size. Nowadays, approximately 80% of the
Achterhoek consists of farmland, 10% of the area is made up of urban areas, and the remaining 10%
are nature reserves. During the land consolidation from the 1950s onwards, ditches were created to
drain off excess water to cultivate the land, resulting in a lowered groundwater level. The
characteristics of the soil-water system in combination with the planning of the area based on
functions have led to the current, unsustainable system, that cannot cope well with (long) periods of
drought. In case of drought, damage to agricultural crops and nature can occur. Additional strong risks
are the death of trees and health risks as a result of poor water quality in urban areas. These risks are
affecting various policy domains: water, agriculture, economy, nature, housing, recreation, urban
safety, and public health.
The second sub-question is: who are the stakeholders involved and what are their interests, visions,
and ideas for possible solutions to counteract the negative effects of drought? The municipality of
Aalten is one of the multiple stakeholders in the complex drought problem. The Aanpak Droogte
Achterhoek is a collaboration between various regional stakeholders: ten municipalities in the
Achterhoek, the province of Gelderland, the waterboard Rijn en IJssel, nature organisations, LTO, and
drinking water company Vitens. From the actor analysis, it appeared that the common interest of these
stakeholders is being prepared for the future by making an approach to drought with all partners.
Drought can therefore be seen as a unifying theme. However, all stakeholders also have individual
interests that may be different. For example, the interest of the waterboard is good water
management and the interest of Vitens is a continuous supply of drinking water for the residents in
the Achterhoek without exceeding the permit. The province of Gelderland has multiple interests: the
availability of drinking water, a vital nature, and a healthy agricultural sector. Nature organisations
stand for the interests of nature and the interest of LTO is a good agricultural practice with the least
possible impact on the environment. The drought problem is affecting various policy domains, as
discussed in the previous paragraph. Spatial planning is a core policy domain as this policy domain can
provide an integral policy response. Here also lies the long-term solution that is needed to make the
Achterhoek a sustainable system that can cope better with weather extremes: a major spatial replanning, whereby the lower parts of the system will become wetter, which in turn will raise the
groundwater levels in higher areas. The lower areas will need to be used for functions that can cope
well with wet conditions. For example, these parts can be given back to nature or used for extensive,
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nature-inclusive agriculture. Also, the transition towards nature-inclusive or circular agriculture can be
seen as part of the solution, as this allows groundwater levels to be raised.
The third sub-question reads: what institutional barriers should be taken into account when developing
policies to counteract the negative effects of drought? From the interviews, it appeared that the barrier
of “conflicting timeframes” is one of the most important barriers to be taken into account. The time
frame for politicians to do their work is a four-year period, and this often does not relate to transition
issues. Uncertainties are also present. For instance, it is uncertain how dry the summer will be and it
is unknown how much water is exactly extracted from the soil. Uncertainties are always present in
policymaking and therefore a way of dealing with them must be found. A lot of data is available
concerning the drought issue in the Achterhoek, but this data is especially concentrated within the
waterboard Rijn en IJssel. To create a common basis of facts for all stakeholders, the waterboard needs
to share its data with other regional partners. Fragmentation between themes and levels of
government can also be a barrier sometimes, but the Aanpak Droogte Achterhoek is working on
overcoming this barrier by connecting knowledge on water conditions of the soil with other themes
such as nitrogen and energy transition. Leadership is important in connecting different levels of
government, and the province of Gelderland takes this role as this is the middle government. Although
there already is a certain level of awareness among administrators and citizens, creating awareness
should also be taken into account in the development of drought policies because it is important to
keep the drought problem on the agenda. Therefore, one track within the Aanpak Droogte Achterhoek
is focused on communication and creating awareness. This is important when actual developments
will take place in the future and more actors from the area with multiple interests are involved. Finally,
the capacity problem of municipalities is a barrier that must certainly be taken into account in the
development of drought policies. By approaching it integrally and combine, for example, the themes
of nitrogen and drought, there should be enough human resources.
The fourth sub-question is: what are the legal possibilities for the municipality of Aalten and what
possibilities do the instruments of the Environment and Planning Act offer in developing policy for
drought? As the municipality of Aalten is a local government, its strength is its proximity to citizens and
businesses. This enables a municipality to provide clear local knowledge to the other levels of
government: the waterboard Rijn en IJssel, the province of Gelderland, and the national government.
The municipality can also play a role in creating awareness among its residents. Policymaking for
drought must be done in an integral way between the different levels of government, as well as
between the different policy domains. The instruments environmental vision, programme, and
environmental plan of the new Environment and Planning Act can be used for this purpose. In the
environmental vision, ambitions and long-term developments in the municipal area are set out. The
measures to be taken to achieve these goals can be elaborated in a programme and then in the legally
binding environmental plan. Furthermore, the new Environment and Planning Act provides a new,
integral way of thinking. During the transition period to the new Environment and Planning Act, civil
servants must learn to deal with this new way of working, whereby cooperation must take place
between a municipality's spatial planning department and other experts within the organisation in,
among others, the fields of nature, water, and soil.
Now that the four sub-questions have been answered, an answer to the main question can be
formulated. The main question reads: how can the municipality of Aalten develop policies to counteract
the negative effects of drought as a result of climate change and use the instruments of the
Environment and Planning Act for developing such policies? The municipality of Aalten can develop
policies to counteract the negative effects of drought as a result of climate change by developing a
future vision, in which drought is linked to other themes (e.g. nitrogen, biodiversity, energy transition,
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water quality) in order to explore the possibilities for a spatial re-planning of the area and to investigate
what measures the municipality has to take and what efforts other stakeholders must do. These
measures can be short, medium, and long-term measures. The development of this future vision
should happen in cooperation with regional partners, including other governmental levels (the
province of Gelderland and the waterboard Rijn en IJssel) and other municipalities in the region. In
doing this, it is important to take into account the characteristics of the soil-water system in the region.
Areas that naturally have a water buffering capacity should be given a prominent role. In these areas,
the storage of water should be central. Other functions that cannot cope with wet conditions must be
relocated elsewhere. In developing this future vision, politicians and civil servants must look further
ahead than four years to overcome the barrier of conflicting timescales, because the measures that
will be taken will show their effects in the longer term, even though uncertainties about the exact
effectiveness of these measures exist. The relevant instruments of the new Environment and Planning
Act are the environmental vision, programme, and environmental plan. The overall future vision for
the region should be input for the municipal environmental vision, which will be developed in 2024 at
the latest. The measures can be elaborated in a programme, which is the instrument to elaborate on
the policy to achieve the strategic policy objectives. Afterward, they can be processed into the
environmental plan which is a legally binding document for citizens and businesses. The creation of
awareness is important to take into account in developing a municipal approach to drought, as the
implementation of many measures starts with a cultural or behavioural shift among residents. This is
expected to take 10 to 15 years, but it can already be started now. More policy recommendations are
stated in section 6.4.2.

6.2 Contribution to scientific knowledge
This research is one of the first to investigate the options for a local government to develop policies in
the field of drought. The drought issue is par excellence a multi-level governance issue, as four levels
of governance are involved (national government, regional government, waterboard, and local
government). Previously, the multi-level governance literature has mainly focused on nationalsupranational relations, rather than national-subnational relations (Di Gregorio et al., 2019). Also, most
studies on climate adaptation in the Netherlands have focused on flood risks (Keessen et al., 2013;
Wiering, 2019). In contrast, this study has focused on a local government and its relations with other
local and regional governments in developing an approach to drought. It appears that collaboration
between these local and regional governments is highly important in tackling the drought issue, as the
waterboard possesses relevant data and information about the soil-water system, and the province
can play a leading role in the region and a lobbying role towards the national government.
At the local level, climate change impacts and adaptation pose challenges for climate policy integration
(Di Gregorio et al, 2019). According to Eisenack et al. (2014), the integration of climate adaptation into
other policy sectors such as water management, urban planning, and health is an important condition
in overcoming barriers to climate adaptation. This study adds to this that in the case of drought, spatial
planning is a core policy domain as this policy domain can provide an integral policy response to the
drought risks that are affecting multiple policy domains (water, agriculture, economy, nature, housing,
recreation, urban safety, and public health). To achieve this integral policy response, cooperation
between local governments as well as cooperation between individuals working in various policy
sectors within the same local government is highly important. Additionally, this study showed that an
integral approach where drought is combined with themes such as nitrogen and biodiversity saves
human resources and helps overcome the lack of human resources that many municipalities are facing,
also recognized as a climate adaptation barrier by Biesbroek et al (2011).
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This study is also one of the first to explore the possibilities that the instruments of the new
Environment and Planning Act offer concerning drought, as most studies about the introduction of the
new law and its consequences for water management have focused on flood protection, hydraulic
works, licensing and enforcement, and regulation of discharges (Havekes et al., 2018; Wensink, 2018;
Kraak & Wensink, 2016). The new law offers, with the environmental vision, a handle for the integral
approach as recommended earlier in this thesis, as the ambitions and long-term developments in the
municipality are stated in this environmental vision. When the Environment and Planning Act enters
into force, some rules will be transferred from the national government to municipalities and
waterboards. Additionally, as the Environment and Planning Act is a framework act, outsourcing is
taking place. According to Westerman (2019), outsourcing is a way of governing that delegates the
setting of concrete rules of conduct to an ever lower level of government. This decentralisation means
that municipalities will have more tasks and responsibilities with the arrival of the new law. This would
mean that resources also have to be transferred from the national government to local governments.
This is currently not happening, so this might cause problems in the future, especially considering the
capacity problems municipalities already encounter.
According to the philosophy of the planning concept of the layer approach of landscape architect
Sijmons, short-term spatial planning decisions should be in line with the long-term spatial vision for
the territory (De Hoog et al., 1998). This research complements this, as it showed that an
environmental vision can serve as a suitable instrument for addressing these different timescales. In
the past 200 years, in the Achterhoek region, the blue-green ground layer has been adapted by
humankind for the agricultural and housing function. This study has shown that a spatial re-planning
with a reassessment of functions at the uppermost occupation layer is necessary to make the system
in the Achterhoek more robust and sustainable and to ensure that the region can cope better with
droughts. Sijmons' layer approach was also intended to set priorities in the decision-making process
within the multitude of spatial challenges (Carton et al., 2015). This research further adds that instead
of prioritising, the search for smart combinations of multiple challenges with a spatial claim can also
be a solution for the lack of space in a certain region. In the case of Aalten, these challenges are the
drought problem, the nitrogen problem, and the energy transition.

6.3 Reflections
This section reflects on several parts. First, there is a reflection on the theories used in this research.
This is followed by a reflection on the methods used, as each research method used comes with
limitations. Finally, there is a reflection on how the results were interpreted to draw conclusions.
Chapter two consists of three pillars: scientific literature about drought, literature about climate
adaptation policymaking, and literature about the new Environment and Planning Act and the
expected shift in the Dutch environmental legislation. At first, theories about policy stability and
change were included in the section about climate adaptation policymaking. Next to the Multiple
Streams Framework developed by John Kingdon, which is still used to make it clear that crises and
events can open policy windows, the Advocacy Coalition Framework developed by Sabatier and
Jenkins-Smith in 1988 to deal with wicked problems was used in the theoretical framework (Sabatier
& Weible, 2007). Also, the Policy Arrangement Approach, developed by Wiering et al. (2018) based on
the work of Leroy and Arts (2006) was included in the theoretical framework. However, during the
process of conducting the research, it turned out that these theories were not used in the empirical
part. An explanation is that these theories are often used to evaluate the process of policy
development and implementation, whereas this research aimed to create a starting point for
policymaking on drought, and no policy has yet been made that can be evaluated. Therefore, it was
chosen to focus on the beginning of the policy cycle instead of the policy cycle as a whole. Although it
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was decided to remove the Advocacy Coalition Framework and the Policy Arrangement Approach from
the theoretical framework, the concept of multi-level governance from Leroy and Arts (2006) remained
as the drought issue is a multi-level governance issue. If more multi-level governance literature had
been included, the study would have taken a more institutional approach. This would probably have
led to different conclusions. Now, the study also looked at the cause of the drought problem and
possible solutions. Therefore, section 2.1 on drought and section 2.2 on the new Environment and
Planning Act have been given a more prominent role in the theoretical framework. Because the
conceptual framework has changed after the empirical part of this research, the research is partly
inductive. The research is also partly deductive, as the theories about climate adaptation barriers from
Biesbroek et al. (2011) were given a prominent position in the interview topic list.
In this research, various methods were used: literature research, interviews, participant observation,
and a workshop/focus group. The interviews and focus group together made up the majority of the
data collection. A total of eleven interviews were conducted. Nine interviews were held with
stakeholders in the Aanpak Droogte Achterhoek. Eight of these contacts were derived via the
internship supervisor within the municipality. Because of his knowledge, the right people could be
selected immediately. Due to this selection, other persons may not have been selected and not all
perspectives may have been included. Also, only one person from the province of Gelderland was
interviewed, in contrast to a number of two employees of the waterboard Rijn en IJssel. Therefore,
more information was gathered from the perspective of the waterboard. The Aanpak Droogte
Achterhoek involves ten municipalities, but interviews were only conducted with people working for
the municipality of Berkelland. The choice of not interviewing people from each municipality has led
to the assumption in this study that all municipalities together have a common perspective, while in
reality, this does not have to be the case. In addition, this study assumes that everything that applies
to the Achterhoek also applies to Aalten. This is because, during the interviews, the Achterhoek region
was often mentioned, as the municipality of Aalten was not equally well-known to all respondents, but
the Achterhoek as a whole was. It is, therefore, possible that when looking at the details, there are
differences between the municipality of Aalten and the rest of the Achterhoek. Employees of the
municipality of Aalten were not interviewed, but four employees were involved in the workshop/focus
group, which can be regarded as a group discussion or group interview. However, the focus group took
place about one month later than the interviews, when the results of the interviews were already
known. A larger group of participants in the focus group than the current four would probably have
led to more discussion and different findings. Also, interviews with people from the municipality of
Aalten might have led to different results. The focus group increased the validity of the research
because the preliminary results were discussed with experts. In general, the external validity of case
study research is low, and the results cannot easily be generalised to other cases. However, the results
of the study can be applied to areas with similar characteristics as the municipality of Aalten, for
example neighbouring municipalities.
The method of actor-analysis was utilized to interpret the collected data systematically. Because not
all involved parties were interviewed by more than one person (for example, only one person of the
province of Gelderland was interviewed), statements made by respondents were easily accepted as
true, even if only one respondent said so. As a result, some comments may have been given too much
weight in the thesis. However, more weight was given to information when several respondents and
stakeholders said the same thing, for example about the major spatial re-planning that is necessary for
the area. This was more likely to be accepted as important and true because multiple respondents
agreed about it. Processing the data would have been more systematic if a programme for coding such
as Atlas.ti or Nvivo had been used. During the process of interpreting the data, the interview questions
were prioritised. Answers from respondents that provided a more or less clear answer to the sub59

questions were used first. As a result, some interesting information from the interviews did not, or
hardly, make it into the thesis. Nevertheless, an effort has been made to include as much interesting
(background) information and details as possible. To increase the validity of the research, the
respondents were allowed to read the draft version of chapter four ‘Results’. This served as an extra
check of whether the right information was included in the thesis. Seven out of eleven respondents
made use of this opportunity and have sent feedback on the draft version of chapter four.

6.4 Recommendations
Now that the main question has been answered and the research has been reflected upon,
recommendations can be made. First of all, recommendations are made for follow-up research. This is
followed by policy recommendations for local governments.

6.4.1 Recommendations for follow-up research
Although the drought problem affects several municipalities in the province of Gelderland and also in
the provinces of Noord-Brabant, Limburg, and Overijssel, each municipality will have its perspective
on policymaking. Therefore, it cannot be said with certainty that the results of this study will also apply
to other municipalities. To be sure whether these results can be generalised, the same research can
be conducted in other cases, for example in other municipalities coping with droughts, or the case can
be enlarged, for example to the provincial level.
More research can also be done on drought in relation to the underlying soil-water system. In addition
to the waterboard Rijn en IJssel, Wageningen University & Research, for example, could also research
this. Hydrological or ecological follow-up research can also focus on the effectiveness of measures in
terms of mm water retention. In the current study, only an estimate of the effectiveness of some
measures was made and the workshop was a first attempt to explore the possible measures. Followup research into the spatial re-planning can also be done to see which functions can remain in which
areas in the Achterhoek, where groundwater levels must be raised, and where a change of function
will have to take place.
Further research into the Environment and Planning Act can be done after the act comes into force on
1 July 2022. After the implementation of the act and its set of instruments, comparative research can
be done between municipalities to see how environmental visions, programmes, or environmental
plans can best be drawn up concerning climate adaptation and drought. At that time, the whole policy
cycle can be examined and the policies made can be evaluated. At this moment, an evaluation is not
possible as the act has not yet entered into force.

6.4.2 Policy recommendations
Several strategic policy scenarios are imaginable. The following four scenarios are based on the
outcomes of the interviews and the workshop which was held with four experts within the municipal
organisation, where measures are set out over time and assessed based on five criteria.
1. The low-hanging fruit scenario: in this policy pathway, the municipality can choose to
implement short-term, effective, and cost-efficient measures. These are, for example,
disconnecting the residents’ downspouts from the sewer system so that more water can
infiltrate in the soil. Another cost-efficient, but less effective measure is the reduction of the
amount of private paved surfaces. The municipality can implement this by setting up a reward
system or tax system whereby companies with a lower percentage of hardened surface area
receive a financial benefit. A third option for the municipality is to focus on urban greening,
meaning that the amount of green public space in the municipality increases when urban
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redevelopments are taking place. Combining greening with another redevelopment project
saves on costs.
2. The agricultural scenario: in this policy pathway, several steps can be taken to adapt to climate
change and drought. In the short term (2025), efforts can be made to reduce water demand
in the agricultural sector. In the medium-term (2030), more far-reaching measures like spatial
adaptation can be implemented. For example, whenever land from traditional farms that have
stopped becomes available, it can be decided on a case-by-case basis whether this land should
be made available for (wet) nature or extensive, nature-inclusive agriculture. The condition
must be that there is a revenue model for this type of agriculture because this is not yet the
case. Another medium-term measure that fits into this scenario is increasing the sponge effect
of the soil by increasing the organic matter content of the soil. This can be done by applying
additional manure to the land, but current derogation rules, imposed by the European Union,
make this difficult. This means that flexibility is needed at a higher governance level to be able
to implement this measure. Related to this is the long-term measure (2040) of replacing
drought-sensitive crops with drought-resistant crops. This must be in line with European and
national legislation, the crops must be sufficiently productive and there must be demand for
them.
3. The most far-reaching scenario: when the municipality’s ambitions are set high, the
municipality can also choose the most effective and far-reaching measures. In the short term
(2021-2025), these can be for example the realisation of water storage and infiltration facilities
(such as wadis) when redeveloping urban areas and de-stoning hardened surfaces in public
spaces. These are estimated to be highly effective, but relatively expensive measures. In the
medium-term (2030), the municipality can focus on green roofs and facades. This is expected
to be effective, but less expensive than the aforementioned measures. The most far-reaching
measure in this scenario is the replacement of drought-prone trees by drought-resistant trees.
It is likely that nature and environmental organisations will resist this because their vision is
based on preserving nature as much as possible. Therefore, it makes sense to do this in the
long term, when it is clear that certain tree species can no longer survive in the area.
4. The scenario of cultural and behavioural change: in this policy scenario, the municipality can
focus entirely on achieving cultural and behavioural change among residents. As cultural and
behavioural change is expected to be highly effective but has a long duration, the
recommendation is to start soon (by 2025 at the latest). Together with this cultural and
behavioural change, the water demand of residents can be reduced, downspouts can be
disconnected, the number of residents with a rain barrel can increase, and the percentage of
paved surfaces in gardens of private individuals can decrease. Today, there is little public
support for this, but this will change when the cultural and behavioural shift takes place. Even
though making this change will lead to costs, this scenario will be very effective.
A combination of scenarios is also imaginable. The choice of one scenario does not exclude the other.
For example, it is conceivable to choose scenario 4 in urban areas and scenario 2 in rural areas. It is
also conceivable to opt for a combination of low-hanging fruit and far-reaching measures, or a mix of
short and long-term measures. This is for the municipality of Aalten to decide.
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Annexes
Annex A: Topic list
Subject

1. Introduction

Questions
a. Respondent bedanken voor deelname.
b. Voorstellen, inleiden van onderzoek en onderwerp.
c. Vragen om toestemming om het interview op te nemen.

2. Formulating
the
problem/risk
perception

a.
b.
c.
d.
e.

3. Objectives
and interests

a. Wat is het belang van [organisatie]?
b. Wat is de gewenste situatie/het doel?

4. Exploring
the solution
space

a. Welke oplossingsrichtingen zijn er?
b. Wat moet er gebeuren op de korte, middellange en lange termijn?
c. Wat kan uw organisatie doen om het probleem te verminderen? Wat
zijn uw middelen?

5. Barriers to
climate
adaptation
(for policy
makers)

a. Welke van de volgende zeven barrières herkent u bij het maken van
beleid voor droogte?
1. Botsende tijdschema’s: lange termijn impact van
klimaatverandering versus het kortetermijndenken in beleid maken
en politiek
2. Onzekerheden: in bijvoorbeeld data, het gedrag van actoren en
achtergronden van actoren
3. Institutionele drukte en/of leegten
4. Fragmentatie: gebrek aan samenhang en coördinatie
5. Gebrek aan bewustwording en communicatie
6. Het ontbreken van motieven en de bereidheid om te handelen
7. Een gebrek aan middelen (financiële, menselijke, fysieke en
natuurlijke middelen en informatiebronnen)
a. (Op welke manier) kan de Omgevingswet een rol spelen bij het
ontwerp of de implementatie van oplossingen?
- Omgevingsvisie
- Programma’s
- Omgevingsplan
- Instrumenten van andere overheden dan de gemeente Aalten
a. Ruimte voor vragen en aanvullingen.
b. Respondent bedanken voor deelname aan het interview.
c. Respondent informeren over verdere verloop onderzoek.

6. Environment
and Planning
Act

7. Conclusion
of the
interview

Wat is de huidige situatie?
Hoe ziet het watersysteem in de gemeente Aalten eruit?
Wat zijn de huidige bottlenecks?
Wat is de verwachte situatie?
Wat is voor u het risico en hoe groot acht u de potentiële schade in de
toekomst?
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Annex B: Completed template for assessing the measures during the workshop
Measures
Criteria
De-stoning hardened surfaces
1 in public spaces

Technical
Effectiveness feasibility

Social
support

Political
support

Costs Mean

D1

7

5

5

7

5

D2

7

5

7

8

5

D3

7

4

5

6

4

D4

7

6

8

9

4

Mean

7,0

5,0
Technical
Effectiveness feasibility

6,3
Social
support

7,5
Political
support

4,5

D1

6

9

7

9

3

D2

6

7

5

6

4

D3

5

7

3

4

6

D4

6

10

8

9

2

Mean

5,8

8,3
Technical
Effectiveness feasibility

5,8
Social
support

7,0
Political
support

3,8

D1

5

8

6

8

8

D2

7

8

8

9

8

D3

7

9

8

9

9

D4

5

9

8

9

9

Mean

6,0

8,5
Technical
Effectiveness feasibility

7,5
Social
support

8,8
Political
support

8,5

D1

7

7

6

7

7

D2

6

7

7

7

7

D3

8

5

5

8

4

D4

7

8

6

7

6

Mean

7,0

6,8

6,0

7,3

6,0

Technical
Effectiveness feasibility

Social
support

Political
support

Costs Mean

D1

7

8

5

9

5

D2

8

8

8

8

7

D3

8

6

6

9

7

D4

8

9

4

8

4

Mean

7,8

7,8
Technical
Effectiveness feasibility

5,8
Social
support

8,5
Political
support

5,8

D1

5

8

4

8

9

D2

6

8

6

8

9

D3

6

8

4

7

8

D4

4

9

7

9

9

Mean

5,3

8,3

5,3

8,0

8,8

Replacing drought-prone trees
2 with drought-resistant trees

Disconnecting downspouts
3 from the sewer system

Stimulate green roofs and
4 facades

Reduce (drinking) water
demand in agriculture, industry
5 and households

Reducing the amount of
6 private paved surface

6,1

Costs Mean

6,1

Costs Mean

7,9

Costs Mean

6,6

7,1

Costs Mean

7,1
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Water storage and infiltration
facilities (such as wadis) in the
7 redevelopment of urban areas

Technical
Effectiveness feasibility

Social
support

Political
support

Costs Mean

D1

8

8

7

8

4

D2

8

8

7

8

5

D3

8

8

8

9

4

D4

5

7

7

8

5

Mean

7,3

7,8
Technical
Effectiveness feasibility

7,3
Social
support

8,3
Political
support

4,5

D1

6

6

6

8

6

D2

6

6

6

7

9

D3

5

6

5

7

7

D4

6

7

6

7

9

Mean

5,8

6,3

5,8

7,3

7,8

Technical
Effectiveness feasibility

Social
support

Political
support

Costs Mean

D1

7

7

5

7

8

D2

5

6

4

6

6

D3

7

5

4

6

6

D4

5

5

5

6

7

Mean

6,0

5,8

4,5

6,3

6,8

Technical
Effectiveness feasibility

Social
support

Political
support

Costs Mean

D1

7

7

6

7

7

D2

7

7

7

8

6

D3

6

6

5

5

4

D4

5

8

6

7

6

Mean

6,3

7,0
Technical
Effectiveness feasibility

6,0
Social
support

6,8
Political
support

5,8

D1

7

6

7

7

7

D2

7

6

7

7

6

D3

7

7

8

8

4

D4

3

9

6

10

2

Mean

6,0

7,0
Technical
Effectiveness feasibility

7,0
Social
support

8,0
Political
support

4,8

D1

3

9

6

9

8

D2

4

9

7

9

8

D3

4

9

7

9

7

D4

2

10

6

10

8

Opting for drought-resistant
8 agricultural crops

Promote sponge effect of soil
by increasing organic matter
9 content

Spatial adaptation: change of
function (example: in low-lying
areas wet nature instead of
agriculture by exchanging
10 land)

Green public space in urban
11 redevelopment

Individual water conservation
12 (for example rain barrel)

7,0

Costs Mean

6,6

5,9

6,4

Costs Mean

6,6

Costs Mean
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Mean

9,3
Technical
Effectiveness feasibility

6,5
Social
support

9,3
Political
support

7,8

D1

7

7

4

7

7

D2

8

9

4

7

8

D3

8

7

4

7

7

D4

4

9

5

8

8

Mean

6,8

8,0
Technical
Effectiveness feasibility

4,3
Social
support

7,3
Political
support

7,5

D1

9

7

6

8

5

D2

9

8

7

8

8

D3

7

8

7

8

8

D4

8

8

6

8

3

Mean

8,3

7,8

6,5

8,0

6,0

Reducing the amount of hard
13 surfaces in private gardens

Cultural and behavioural
14 change

3,3

7,2

Costs Mean

6,8

Costs Mean

7,3
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