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Abstract
Climate change is affecting cities worldwide with increased precipitation, drought and heatwaves.
Therefore, cities have to adapt to be able to deal with the effects caused by climate change.
The national government of The Netherlands states that every municipality has to become fully
climate adaptive by the year 2050 but does not indicate how to achieve this. This indicates that
climate change is a national challenge which demands local action since the national government
demands action from the municipalities. This research will focus on mainstreaming climate change
adaptation in spatial planning practices of municipalities as a way to achieve the goal set by the
national government.
There is a limited amount of literature present focussing on the integration of climate change
adaptation in the organisational structure of municipalities. Since the national government set the
goal to become fully climate adaptive by 2050, it is necessary to start integrating climate change
adaption within the process of spatial planning.
This study will investigate via a questionnaire and case studies, including semi-structured interviews
and document analysis, how climate change adaptation is mainstreamed in the spatial planning
practices of the municipalities in the province of Limburg and which factors advance or hinder
mainstreaming climate change adaptation in order to achieve the goal of fully climate adaptive
municipalities in 2050.
A literature review is also included in this research to gather information about relevant knowledge
regarding the research topic. The methods should eventually result in answering the main research
question:
’How do municipalities in the province of Limburg integrate climate change adaption in spatial
planning and which conditions advance or hinder mainstreaming?’
The questionnaire has resulted in a rank to the degree to which mainstreaming is, or is not applied in
the municipalities in the province of Liburg as well as Nieuwegein (included to find out whether
influencing factors differ per region). Based on this score, the two ‘best’- and the two ‘worst’
mainstreaming performing municipalities have been used in a case study to investigate why there is a
difference in the degree to which mainstreaming climate change adaptation is integrated within the
spatial planning practices of a municipality.
The case studies investigated which mainstreaming strategies are present within the municipalities in
Limbuirg. Programmatic mainstreaming, Managerial mainstreaming and intra-organisational
mainstreaming are the most common present mainstreaming strategies among the municipalities in
the province of Limburg. The case studies also investigated the factors influencing mainstreaming
climate change adaptation within the municipalities. It turns out that the national government as
well as the municipal coalition are the two most important factors in the degree to which climate
change adaptation is mainstreamed in the spatial planning practices of a municipality.
Furthermore, the interviews resulted in two additions to the current influencing factors, being the
media and size of a municipality.
The media is a direct influencing factor for the awareness. When there is a climate related disaster in
The Netherlands or elsewhere in the world, this event reaches the inhabitnatns of The Netherlands
through the media and might influence the degree to which municipalities act against a changing
climate.
The size of a municipality is another addition to the current list of influencing factors since the size
determines the (financial) capacity of a municipality. Smaller municipalities receive less budget and
have other pressing issues that need immediate action. Therefore, climate change related measures
receive less attention hinders the capacity of a community to deal with climate change whereas
larger municipalities do have the (financial) capacity to deal with climate change.
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Foreword
The master thesis in front of you is the result of an intensive eight month period in which research
has been executed alongside an internship at Kragten. During these eight months, I have been
working for three days a week on spatial projects related to climate change and climate change
adaptation. The other two days were fully dedicated to finalizing the last chapter of my study career:
the master thesis. In search for an interesting research topic, I came across an article published on
LinkedIn by Bekkers (2018) from Binnenlands Bestuur. This article is focussing on the financing of
municipalities regarding the climate change. This particular article stated that all municipalities in The
Netherlands must be fully climate adaptive by the year 2050. I started wondering how the
municipalities are going to achieve this goal. Based on this article, amongst others, the subject for
this Master Thesis arose.
In the beginning of the master thesis, I strived to combine the work for Kragten with the research
topic. However, after a few weeks it became clear that this was not possible.
However, Kragten is a well-known advisory company within the provinces of Limburg and NoordBrabant. With this in mind, I realized that the research topic of mainstreaming climate change
adaptation could be focussed on the municipalities in the province of Limburg to assess how climate
change is integrated in spatial planning within the municipalities.
Next to the research into how climate change adaptation is mainstreamed into the spatial planning
practices, it is also interesting to investigate which factors advance or hinder mainstreaming climate
change.
After the intensive and busy eight months, this research has resulted in interesting results that
hopefully help to achieve fully climate adaptive municipalities by the year 2050.
However, in order to successfully finalise the master thesis, there have been various contact
moments with my supervisor Sander Meijerink. In my opinion, Sander is really involved and
interested in the students he supervises. To clarify this, Sander always responded to emails in a
maximum of two days and was always available to discuss the feedback personally at his office at the
Radboud University. To me, this has been a very pleasant way of working and I would therefore like
to thank Sander Meijerink for his feedback and contribution to this master thesis. I would also like to
thank Harry van Duijnhoven and Petra-Thijs Spee from Kragten for the opportunity to gain working
experience alongside my work for the master thesis. I would also like to thank all the respondents to
the questionnaire as well as Laurens van Miltenburg (municipality Nieuwegein), Jan Erik Kikkert
(municipality Venray), Roy Thijssen (municipality Weert), Sjoerd Theeuwen (municipality Gennep)
and Maurice Mommers (municipality Valkenburg aan de Geul) for their contribution to the
interviews.
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1. Introduction
1.1 Background
Climate change is affecting cities worldwide with increased precipitation, drought and heatwaves.
Therefore, cities have to adapt to be able to deal with the effects caused by climate change.
Every municipality in The Netherlands has to become fully climate adaptive by the year 2050, as is
agreed upon in the Deltaplan Ruimtelijke adaptatie (Kennisportaal Ruimtelijke Adaptatie, 2019).
As a starting point, every Dutch municipality has to conduct a ’stresstest’ in 2019 at the latest in
order to make the first step towards full climate adaptation and must start with climate adaptation
from 2020 onwards. This indicates that climate change is a national challenge which demands local
action. Ramaker et al. (2005) states that there is an increase in the dynamics of the water system as a
result of climate change through temperature changes, changes in precipitation patterns,
evaporation, water quality and water storage. It can be concluded that climate change is consisting
of four main components: (1) water disturbance (2) heat (3) drought (4) water quality
Most of the present literature is focussing on cities because the climate related problems are
significant as is indicated by Bulkeley (2012) in stating that the cities worldwide now incorporate over
half of the worlds population and therefore are a significant source for the changing climate as well
as most vulnerable to the effects of the changing climate. This indicates that there is already a lot of
research into climate adaptation available. There is however a lack of literature on how climate
adaptation should be mainstreamed within the spatial planning practices of municipalities to
successfully integrate climate adaptation within a municipality. The Rijksdienst voor Cultureel
Erfgoed (2018) states that cities are built in different time periods within The Netherlands which has
resulted in multiple types of districts within the city boundaries. This is providing opportunities for
climate adaptive spatial planning in specific districts throughout different cities. However, the local
conditions can influence the degree of success of the climate intervention. ‘In numerous social
science fields, adaptations are considered as responses to risks associated with the interaction of
environmental hazards and human vulnerability or adaptive capacity’ (Smit, 2006, p.282). Becoming
climate adaptive means interventions in the current and future structure of the urban environment
as well as (and in cooperation with) civil initiatives. Since climate adaptive measures areusually
planned in the public spaces within municipalities, it is important to find out how climate adaptation
is mainstreamed in spatial planning practices within the municipalities. Crow (2010) indicates that
the public space are the sites in which climate adaptive measures are mainly constructed. These
measures consist of increasing the amount of greenery as well as creating room for water retention.
Most of the scientific literature is focussing on precipitation related problems in cities and fail to
address drought- and heat-related problems in cities.
This research will not focus on all Dutch municipalities but will investigate how climate change is
mainstreamed within the municipalities in the province of Limburg.
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1.2 Problem statement
Based on the introduction of the research, multiple problems can be adressed.
Every municipality in The Netherlands has to be fully climate adaptive and waterproof by the year
2050 according to the ‘’Deltabeslissing Ruimtelijk Adaptatie’’. The ‘’Deltabeslissing Ruimtelijke
Adaptatie’’ also states that climate change adaptation must be an integral subject within the
organisation of the municipalities by the year 2020.
This relates to the first problem because climate adaptation is a wide term and is still a relatively new
topic. Then there is the difficulty of climate change. It is widely known that the climate is changing
and that we as humans contribute to this. It is however uncertain how the climate will change and
which regions will be affected. There is a wide variety of measures that can be implemented within
the urban environment that aim to prevent the effects of climate change to occur.
The problem however is how municipalities have or can integrated climate change adaptation in the
spatial planning of municipalities in order to reach the goal to become fully climate adaptive in 2050.
Another difficulty is the de degree to which some municipalities do not yet, up to this moment,
integrate climate change in the spatial planning while others are already taking measures to make
sure that climate change adaptation is structurally taken into account.

1.3 Research aim
The main research aim for this research is to identify how climate change adaptation is
mainstreamed in the spatial planning of municipalities in the province of Limburg, and why some
municipalities are more advanced with mainstreaming climate change adaptation compared to
others.

1.4 Research questions
The main research question and sub questions have been derived from the research aim and the
problem statement and are as follows:
’How do municipalities in the province of Limburg integrate climate change adaption in spatial
planning and which conditions advance or hinder mainstreaming?’
In order to properly answer the main research question, it is necessary to identify multiple sub
questions. The sub questions that have been identified are as follows:
1.
2.
3.
4.

What are the current and future climate effects and problems?
What is the definition of climate adaptation?
How can climate adaptation be mainstreamed in spatial planning practices?
How do municipalities in the province of Limburg currently integrate climate change
adaptation in spatial planning?
5. What are the difficulties faced by Dutch municipalities in integrating climate change
adaptation in spatial planning?
6. Which factors advance or hinder mainstreaming climate change adaptation?
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1.5 Societal and scientific relevance
Cities face multiple challenges in the coming decades. One of these challenges is climate change,
which will have ‘direct implications for urban processes through changes to temperature and
precipitation patterns ’ according to Carter et al. (2011, P.193). Reckien et al. (2018) further
elaborates this by indicating that there is an increase of academic literature, with the main focus on
urban adaptation. However, the amount of literature regarding the integration of climate change
adaptation within municipalities is limited (Gehl, 2011).
Gehl (2011) elaborates that the public space in a city provide opportunities for meetings and daily
activities that increase the social coherence and social control. Krier (1979) states that the design of
the private houses is a result of the way in which the public space is organised.
When municipalities develop spatial projects integrally, including the subject of climate change, the
inhabitants will also start to develop climate adaptive measures in the private space.
Therefore, integrating climate change adaptation in spatial planning practices of a municipality might
result in private initiatives as well that further enhance the adaptive capacity of a municipality.
As indicated earlier in this chapter, cities are affected by climate change but are also the main reason
that the climate is changing. This creates opportunities for cities to play a vital role in climate
adaptation on a national and international level according to Heidrich et al. (2016).
The climate adaptive capacity of a municipality will directly be experienced by the users which, as a
result, positively stimulate awareness regarding climate change interventions.
However, there ‘remain a series of barriers that relate to issues such as institutional, environmental
and socio-economic urban characteristics’ as well as complexity and uncertainty in the degree of
climate change and institutional structures (Reckien et al., 2015, p. 209). It is important to find out
which barriers are present and why some municipalities are more advanced in adapting to the
changing climate compared to others. Taking the statements included in this chapter into account, in
relation with the changing climate and necessary actions required by the government to adapt the
build environment, it is of both scientific and societal relevance to conduct research on
mainstreaming climate change adaptation in spatial planning of municipalities.
Kruse and Putz (2014) suggest that further research is needed into the way in which measures are
implemented locally, further research into leadership within mainstreaming climate adaptation as
well as a methodology for monitoring and evaluating adaptation outcomes. Wamsler (2016) states
that there is a need for more research into the role of climate policy integration to stimulate the
transition to sustainable spatial planning.
This research will investigate the suggested research focussing on climate policy integration by
Wamsler (2016) and will provide answers to the aspects concerning the remark on mainstreaming
climate change adaptation as indicated by Kruse and Putz (2014).

1.6 Structure of the research
The first chapter of this document provides an introduction to the subject of the research and
highlights the problem that this study is focussing on. The second chapter will elaborate the relevant
literature related to the research topic in order to gain insight in the already present knowledge.
Chapter three is focussing on the methods that will be used to conduct the research, while the fourth
chapter will elaborate on the results of the research. The last chapter in this research is the
conclusion of the research in which the recommendations have been adopted as well.
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2. Literature review
2.1 Climate change
According to King (2004), climate change is a severe problem nowadays and indicates that climate
change is an even larger threat than terrorism. Bulkeley (2012) builds upon the statement of King
(2004) by stating that the most significant global challenge facing the world today is climate change.
Climate change is, next to an increase in temperature, precipitation, drought and water quality,
projected to increase the frequency and severity of extreme weather events (Botzen et al., 2009).
Ramaker et al. (2005) recognized this as well by indicating that climate change increases water
system dynamics through temperature changes, changes in precipitation patterns, evaporation,
water quality and water storage. The increase in frequency of storms and extreme weather events
can lead to economic and social losses. The Klimaatportaal Ruimtelijke Adaptatie (2019) indicates
only the aspects of heat, water and drought as problematic effects of climate change and does not
take the subject of water quality into account. Not only the national government is responsible for
dealing with climate change, but also the local municipalities and provinces as well as businesses,
international organisations and the inhabitants are responsible for urban climate governance as is
indicated by Bulkeley (2012). The IPCC (2014) report also highlights this by indicating that climate
adaptation requires a response from all levels of governance as well as the civil society and the
market sphere.
2.1.1. Heat and drought
The climate is changing worldwide. According to Kleerekoper (2012), this will lead to an increase in
temperature in The Netherlands. Especially during the summer when an increase in heat stress is
expected. Ma (2008) indicates that the ‘general circulation models of climate change predict that
heatwaves will become more frequent and intense, especially in the higher latitudes, affecting large
metropolitan areas that are not well adapted to them’. This statement is indicating the importance of
adaptation to be able to withstand the effects of heat in cities. Sherwood (2010, p. 9552) indicates
that ’it is widely agreed that warmings of over 6 °C would have disastrous consequences for
humankind, but it is very hard to pin down rigorously what the consequences would be, let alone
quantify their costs’. A study in The Netherlands found out that approximately 1000–1400
inhabitants died due to the hot temperatures that occurred during the 2003 summer period (Fischer,
2003). Coutts (2012) is indicating that research suggests that Water Sensitive Urban Design Features
(WSUD) features have a positive effect of cooling on the environment and therefore improving
human thermal comfort. However, Klok (2018) is indicating that this is in fact not the case and states
that water can actually decrease the urban heat island effect by evapotranspiration and heat storage
but this is limited and therefore, the inhabitants of a city will not notice the cooling effect. Solcerova
(2018) adds to this that if a person is not above or in the water, a limited temperature effect can be
noticed. These two statements indicate that the cooling effect of water in cities can actually be
neglected.
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2.1.2. Water
Scenarios regarding climate change indicate that problems related to excessive amounts of rainfall as
well as shortages of rainfall may become more severe in the future according to Kundzewicz (2006).
This statement is further strengthened by indicating that there is a strong difference in the change of
rainfall patterns between Northern (getting wetter) and Southern Europe (getting drier).
Dore (2005) is also stating that the increase in precipitation is also present within higher latitudes.
This argument is further supported by Mcmichael et al. (2003) by indicating that semi-arid areas
become drier while, especially mid-to-high latitudes are becoming wetter.
2.1.3. Water quality
Water quality is a topic that has not been addressed in the literature related to the changing climate.
Therefore, most of the sources in this particular part might seem outdated. However, the sources
included in this sub chapter do add value to the knowledge that is needed for this research.
Depla (2009) found out that water quality is a subject that is only recently being studied since the
present literature on climate change is mainly focussing on water availability and hydrological risks.
Although this source is already ten years old, this is still the case. A programme has been developed
to guarantee the quality of the water. This programme is the Kader Richtlijn Water and has been
developed in 2000 with the main aim to sustain the quality of the surface- and groundwater in
Europe (RIVM, 2011). The programme includes quality aspect for the chemical, ecological and
drinking quality of water.
Schijven et al. (2013, p. 2155) found out that ’the exposure pathways of waterborne pathogens are
subject to climatic conditions, future human exposures may differ significantly from current patterns
as the climate changes’. This means that the rising temperatures have an effect on diseases present
in (standing) water bodies. This can become an issue during the summer period when inhabitants are
recreating in or near a water body meaning that the quality of the water present in water bodies
needs to be monitored more often.

2.2 Climate adaptation
As indicated in the introduction, adaptation is perceived as a response to risks associated with
environmental hazards and the effects on humans in terms of vulnerability or the capacity of human
beings to deal with disasters (the adaptive capacity) (Smit, 2006). Adaptation is described by Pielke
(1998, p.159) as the ‘adjustment in ecological, social or economic systems in response to actual or
expected climatic stimuli and their effects or impacts and are ‘fundamentally linked to development’
(Huq, 2004, p.16).
The Intergovernmental Panel on Climate Change (2007) defines climate change adaptation as
adjustments in natural or human systems in response to the changing climate and its effects, which
can cause harm or create beneficial opportunities. Doria et al (2009) builds on this statement by
defining it as adjustments that reduce the risk or vulnerabilities associated with a changing climate,
without compromising economic, social, and environmental sustainability. Doria et al (2009) hereby
adds the dimension of sustainability to climate adaptation. However, sustainability is usually
focussed on mitigating aspects regarding climate change. Ramaker et al. (2005) indicates that
adaptivity is a solution to deal with the consequences posed by climate change but also adds the
term of flexibility to climate adaptation. Adaptation planning is another term that is added to the
concept of climate adaptation. This is focussing on the availability and use of current and future
climate change effects as well as on studying the suitability of current and future management
(Kwadijk et al., 2010). The long term success of climate adaptation is an important point in climate
adaptation and is determined by the importance of equity, resilience and effectiveness. Van Buuren
et al. (2012) adds the dimension of legitimacy as another factor for long-term success of climate
adaptation.
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Over the years, climate change has received more and more attention, both in the scientific arena as
well as within the policies of countries and is seen as complementary to the aspect of climate
mitigation according to the UNFCCC (1997) and McCarthy et al. (2001). Berg et al. (2013) indicates
that multiple sectors such as gardeners, landscape architects, psychologists and planners have
indicated the benefit of urban green and blue structures to the human welfare and well-being in
cities.
‘’Do not respond to past disasters, but prepare for future events’’ (Ovink, 2019)
As can be seen in the quote above, also the Dutch Special Water Envoy Henk Ovink is indicating the
urgency that cities have to adapt and prepare for future climate conditions. An initiative regarding
climate adaptation on city level is green-blue cities which has gained worldwide interest in recent
years. According to Pötz (2012), the green and blue structures produce ecosystem services such as
water storage, an increase of biodiversity and recreation and also improve air quality.
Municipalities will benefit from the ecosystem services and the green-blue aspects that will be
incorporated in the city. Voskamp (2015) builds further on the statement by Pötz by indicating that
combining green and blue infrastructures is crucial in periods in which there is an excessive amount
of rainfall, but also during periods in which a shortage of rainfall occurs since the green and blue
structures significantly decrease the urban heat island effect. Despite the positive effect on the
climate of green and blue structures, climate change adaptation is not one of the goals of spatial
developments most of the time, but rather used to create added value for a neighbourhood.
Planbureau voor de Leefomgeving even indicates that ‘most attention is usually paid to short-term
benefits, with not much eye for the long-term robustness to which climate resilience typically
belongs’(PBL Netherlands Environmental Assessment Agency, 2015, p. 36). The green and blue
structures help to increase urban resilience during extreme weather events.

2.3 Mainstreaming climate adaptation
The reason for starting the literature review with the subjects of climate change and climate
adaptation lies in a statement made by Uittenbroek et al. (2014), Mogelgaard et al. (2018) and
Cuevas (2016). Uittenbroek indicates that the focus of literature on climate change has been on the
development of a new dedicated policy domain for climate adaptation rather than the
mainstreaming of climate change in the existing policies while Mogelgaard states that adaptation in
fact, needs to be mainstreamed in all relevant sectors. Cuevas adds to this that a mainstreaming
approach ‘harmonizes climate change adaptation and development goals’ (Cuevas, 2016, p. 662).
This statement can be linked to the quote of Ovink (2019) since the development goals can prepare
cities for the future events posed by climate change, if climate change adaptation is taken into
account in the development goals. ’Mainstreaming is motivated by the need to change the dominant
paradigm at multiple levels of governance’ (Wamsler, 2016, p. 72). It can be described as structurally
taking climate change into account when planning for spatial developments, both in future projects
as well as in the current build environment. ‘Climate adaptation mainstreaming requires targeted
strategies and action, beyond mere aspirations, to be effective and to overcome potential barriers’
(Runhaar, 2018, p. 1202). Van Buuren et al. (2012, p. 1021) indicate that ‘’climate adaptation
strategies have to compete with a variety of societal issues that are often seen as more urgent’’ and
this means that the challenge of climate change should be addressed and ’requires integration of
climate policies into all policy sectors’ (Lyytimäki, 2011, p. 650). This is why Uittenbroek et al. (2013)
is indicating that the chance of a society becoming climate proof is dependent on the degree to
which climate adaptation is integrated in the policy documents and processes within a municipality.
Ayers (2013) further indicates that the linkages between adaptation and development have led to an
integration of the concepts of climate adaptation and mainstreaming. This integrative way of
combining the two issues is improving the effectiveness of policy making due to the combination of
shared objectives within policy fields, increasing efficient use of human as well as financial resources
while ensuring long-term sustainable investments (Uittenbroek et al., 2014). When reviewing the
17

literature on mainstreaming climate adaptation, it is stated that mainstreaming is a more effective
and efficient approach to climate adaptation compared to the dedicated approach (Klein et al.,
2007). Table 1 provides an overview of the main theoretical differences between a dedicated
approach to climate adaptation and a mainstreaming approach.
Kabat et al. (2005) argues that within a climate proofing approach, mainstreaming climate adaptation
should be promoted via societal benefit, technological and institutional gain, not through the ‘fear’ of
possible negative consequences related to climate change. Kabat et al. therefore indicate that there
is a change in mindset needed to achieve climate change adaptation.

Table 1 Theoretical differences between dedicated approach and a mainstreaming approach to climate adaptation.
(Uittenbroek, 2014)

Mickwitz et al. (2009) indicates that
there are two types of
mainstreaming, or policy
integration: horizontal and vertical.
Vertical policy integration, also
known as multi-level governance
and is aiming to integrate climate
change adaptation through the
levels of governance, so from a
specific sector in the national
government to the provincial
government and the local
authorities. Horizontal
mainstreaming however is focusing
on policy integration through the
policy fields of one level of the
governmental organisation. ‘Typical
means include broad climate change
strategies and the integration of
climate policies into the preparation Figure 2 Horizontal and vertical policy integration (Mickwitz et al. 2009)
and adoption of new regulations and
the annual state budget’ (Mickwitz et al., 2009, p. 21).
The difference between vertical and horizontal policy integration is visualized in figure 2 .
As indicated in the introduction of this research, the research topic is focussing on mainstreaming in
municipalities since municipalities have the obligation to become fully climate adaptive in 2050.
Although vertical and horizontal policy integration are strongly interconnected and both have an
effect on climate adaptation, horizontal policy integration is the type of mainstreaming that will have
18

the main focus for this research. When integrating climate adaptation in multiple policy fields, it is
important that the policy objectives are consistent within and through the different policy arena’s
present within a municipality.
There are two other terms that are regularly associated with mainstreaming: (1) climate policy
integration and (2) transdisciplinarity. Climate policy integration is often conceptualized as a
component of Environmental Policy Integration but is also linked, or seen as a similar concept as
mainstreaming in the scientific literature (Adelle, 2013). Transdisciplinary can stimulate the process
of knowledge sharing of experienced problems and the actions on how to tackle these problems
amongst groups of stakeholders (Apgar, 2009). Apgar (2009) further indicates that complex societal
problems, of which climate change is one of those complex problems, requires problem solving that
is able to deal with linkages within processes as well as a variety of social perspectives on the issue of
climate change. It is also focussing on connecting knowledge regarding climate change to develop
meaningful adaptation measures.
There are two main goals with mainstreaming climate adaptation according to Klein et al. (2007, p.
25): ’(1) ascertain the extent to which existing development projects already consider climate risks or
address vulnerability to climate variability and change, and (2) identify opportunities for
incorporating climate change into future projects’.
In order to successfully adapt to the changing climate, the public space must be designed in a climate
adaptive way and this is demanding future projects in the existing urban structures of cities as well
as new development projects in the urban space. This aspect is the responsibility of municipalities
and in order to achieve climate change adaptation, climate must structurally be taken into account
by the municipality. However, the first goal is also relevant as it indicates that (future) plans consider
climate change and the related effects. This goal also serves as an indicator to find out to what
degree municipalities use mainstreaming climate adaptation. In order to develop climate adaptive
public spaces, it is important to integrate climate change adaptation in the policies within the
municipalities.
These days, national governments all around the world aim at having climate change adaptation
mainstreamed into existing policy domains to stimulate coherence and synergies, and to avoid
failures of systems (Rauken et al., 2014). The European Union is already mainstreaming climate
adaptation in policies for themes as marine and inland water issues, forestry, agriculture, biodiversity
infrastructure as well as buildings, migration and social issues in order to develop a comprehensive
policy (European Union, 1995-2019). In The Netherlands, the ’Deltabeslissing Ruimtelijke Adaptatie’
(as part of the Deltaprogramma) is the legal policy document that states that every municipality has
to make sure that climate adaptation becomes an integrative subject. This is what the definition of
mainstreaming is about, the integration of climate adaptation into the relevant department within a
municipality. Mainstreaming is believed to be a multi-level process in which the policy goals are set
out by the national government and are translated by the lower levels of the regional and local
governments as well as within sectors. This means that the integration of climate adaptation in the
departments will be secured but will also stimulate the development of urban green and blue
structures. Runhaar (2012) however indicates that various municipalities only focus on water related
problems when talking about climate change. Heat, drought, water quality, biodiversity and livability
are often neglected in relation to climate change. However, implementing green and blue structures
(that have a positive effect on heat and drought related problems) in the urban environment is
mostly developed without the urgency to act against the changing climate. It is rather used as an
additional argument to legitimize measures that are said to contribute to sustainable urban
development as Runhaar (2012) found out. This is also highlighted by Hertog (2014, p. 5) who is
indicating that ‘climate change is not the primary aim of urban developments’. Dewulf (2015)
indicates that mainstreaming is the dominant strategy at the local level spatial planning, although
there are also mixes of mainstreaming and dedicated approaches reported.
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2.3.1 Strategies of mainstreaming climate change adaptation
As highlighted in chapter 2.3 of this research, Runhaar (2018) indicated that strategies are needed in
order to effectively mainstream climate change adaptation. According to Mwenje (2019) there are six
main strategies of mainstreaming climate adaptation.
These include programmatic mainstreaming, managerial mainstreaming, intra and inter
organizational mainstreaming, regulatory mainstreaming and directed mainstreaming.
However, table 2 indicates that there are at least seven strategies of mainstreaming. Table 2 will
serve as a general framework of complementary mainstreaming strategies (Wamsler, 2016) for this
research because it also takes specific climate change related projects into account. Although this
framework has been developed for the Environmental Policy Integration, it is assumed that this
framework is useful within mainstreaming of related scientific fields, e.g. climate mitigation and
adaptation. Direct projects with the aim of climate adaptation performed by a (governmental) body
that is not directly responsible for climate adaptation is called add-on mainstreaming. Programmatic
mainstreaming refers to ‘the modification of the implementing body’s sector work by integrating
aspects related to adaptation into on-the-ground operations, projects or programmes’ (Runhaar et
al., 2018, p. 1202).
Managerial mainstreaming means adaptations to the management structure of mainstreaming and
includes formal and informal norms regarding climate adaptation mainstreaming (Mwenje, 2019).
Intra- and inter organizational mainstreaming is referring to level in which plans are integral and
cross-sectoral (Runhaar et al., 2018). Regulatory mainstreaming refers to the ‘modification of formal
and informal procedures that include putting plan, regulations and legislation in place, this enables in
the linking of the procedures to policy to facilitate the generation of adaptation approaches that
confide within the laws, plans and regulations’ (Mwenje, 2019, p. 13). Directed mainstreaming is the
degree to which the national government is providing help to local governments in integrating
climate adaptation mainstreaming and its execution. ’Directed mainstreaming can be seen as an
integral component of all of the other strategies as it concerns how related changes come about’
(Wamsler, 2016, p. 73).
The strategies identified in table 2 include indicators for each specific strategy. These indicators will
be used in the questionnaire to measure the degree to which mainstreaming strategies are present
within a municipality. These indicators will form the basis to measure mainstreaming climate
adaptation together with the consideration of climate adaptation in existing development projects as
indicated by Klein et al. (2007) and the policy outputs and policy outcomes as suggested by Runhaar
et al.(2018).
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Table 2 Mainstreaming strategies (Wamsler, 2016)

The directed mainstreaming approach is integrating all the aspects of the other six mainstreaming
strategies as indicated in chapter 2.3.1. However, studies such as Wamsler (2014) suggest that the
integration of climate change adaptation calls for regulatory mainstreaming strategies that includes
risk-oriented planning frameworks, raising awareness through knowledge sharing as well as
coordination of the planning process and budget allocation such as a subsidy to promote spatial
adaptations. Based on this statement, the regulatory mainstreaming strategy is relevant to further
elaborate on for this research since it is focussing on the ‘formal and informal planning procedures,
including planning strategies and frameworks, regulations, policies and regulations and related
instruments that lead to the integration of adaptation’ (Runhaar et al, 2018, p. 1202).
However, also the inter- and intra-organizational mainstreaming strategy are useful since this is
mainly focussing on the cross-sectoral aspect of development plans as well as the managerial
mainstreaming which is focussing adaptations within the structure of organisations and changes in
sections and departments. This research will mainly focus on the managerial mainstreaming, the
intra- and inter- organisational mainstreaming and regulatory mainstreaming since this research is
focussing on governmental organisations as well as the civil society.
However, the mainstreaming strategies of Wamsler (2016) also include aspects as ‘’unintentional
adaptation’’ (see add-on- and programmatic mainstreaming). Unintentional adaptation can be seen
as climate adaptive measures (e.g. trees, water body) that are included in a spatial development
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without the main aim of climate adaptation. Intentional are in fact measures that are taken with the
aim to reduce the effects posed by climate change.
To sum up: the mainstreaming strategies of table 2 are the leading mainstreaming strategies for this
research and will be the guiding strategies for the questionnaire and interviews which will be
described in chapter 3 ‘Methodologies’. The indicators associated with the specific strategies will be
used to identify the degree to which municipalities use mainstreaming for climate adaptation. The
most relevant indicators and aspects from the relevant mainstreaming strategies are listed below:
- Climate adaptation mentioned in current and future spatial visions and plans
- Well defined actions towards climate adaptation within the visions or plans between
departments
- Stimulate regulations that facilitate actual climate adaptation action and adaptation planning
- Climate adaptation occurs through implementation provisions as adopted in visions or plans
- Revision of current and future plans, regulations and instruments to make sure climate
adaptation is included
- New or adapted job descriptions, departments, specialisations in order to stimulate climate
adaptation
- Participation with both civil society and businesses in the development of spatial visions or
plans
- Availability of subsidy regarding climate adaptive measures in the spheres of civil society and
the market.
2.3.2 Factors influencing mainstreaming climate adaptation
The introduction and main research question indicated that this research is focussing on the degree
to which municipalities mainstream climate change adaptation as well as the factors that enhance or
hinder mainstreaming. The previous section elaborated on the mainstreaming climate change
adaptation and strategies related to the theory of mainstreaming. This section will focus on the
second part of the research question: the factors that enhance or hinder mainstreaming climate
change adaptation.
Despite the theoretical knowledge on mainstreaming , there is a gap in the actual integration of
climate change within the organisational structure of a municipality. According to Runhaar et al.
(2012), there is a gap between the urgency to act towards the effects of climate change as indicated
by empirical research and the perception of the municipal spatial planners. The barriers to
mainstreaming climate change are ’interconnected’ according to Cuevas (2016, p. 673). Cuevas
indicates that a lack of cooperation and coordination among stakeholders and political commitment
towards the implementation of mainstreaming forms a barrier for mainstreaming climate change
adaptation. In order to close this gap, Mogelgaard et al. (2018) has identified five aspects that can
help to realise the spatial plans in visions and the development phase as follows: policy frameworks,
leadership, coordination mechanisms, information availability and tools and supportive financial
processes. These aspects are visualised by Galderisi and Menoni (2015) in figure 3. However, other
possible effects that might advande or hinder mainstreaming are identified by Uittenbroek (2016)
and Runhaar (2018) as institutional capacities and cognitive issues. Wamsler (2014) also indicated
that factors within organizations have a major influence in the process of mainstreaming climate
change adaptation. Routines within organisations could prevent change that might be necessary to
address new policy objectives such as climate adaptation as Uittenbroek (2014b) found out.
Furthermore during the policy implementation, ‘linkages are made between climate adaptation and
the objectives of various policy departments (e.g. spatial planning, water management and public
health) in policy documents need to translate into practice’ (Uittenbroek, 2014b, p. 162). This relates
to the statement made by Wamsler (2014) that the organisational structure of an organisation, in
this case the (local) government, can form a barrier towards mainstreaming climate adaptation.
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Figure 3 Factors influencing mainstreaming process (Galderisi & Menoni, 2015)

Stead (2009) sees a dual role for spatial planning since it can play an integrating role between sectors
and it can also fulfil an objective-setting role, steering sectoral policies.
Hertog (2015) found out that there are five categories to be recognised that can form a barrier to
mainstreaming climate adaptation:
- Physical barriers (costs for changing build environment)
- Technological barriers (lack of adaptation possibilities)
- Capacity barriers (lack of financial- and professional resources)
- Social and cultural barriers (lack of awareness)
- Political and institutional barriers (lack of effective instruments, municipal cooperation and
political support)
There is overlap in the physical- and capacity barrier since both are related to the financial resources.
When comparing the five barriers mentioned by Hertog (2015), it can be concluded that both Hertog
(2015) as well as Galderisi & Menoni (2015) have a similar view on the barriers for mainstreaming
climate adaptation. However, the political and institutional barrier as indicated by Hertog (2015)
must be converted into leadership since the indicators related to this particular barrier are all related
to the degree to which a municipality manages climate change adaptation.
The category of social and cultural barriers indicates lack of local support but this is a rather broad
term. The involvement and participation of civil society will be an important aspect in the future with
the ‘’nieuwe omgevingswet’’ right around the corner. There is a rather tight difference when
comparing the social and cultural barriers with the political and institutional barriers. Both are the
result of, and are influenced by, leadership from the municipality.
The overview of the factors that stimulate or hinder climate adaptation as identified by Runhaar
(2012) can be found in figure 4. These factors will be tested in this research to find out whether these
factors are indeed advancing or hindering mainstreaming climate change adaptation in the
municipalities of the province of Limburg.
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Figure 4 Factors influencing mainstreaming (Runhaar, 2012)

Despite the current lack of integrated climate action within municipalities, both vertically as well as
horizontally, there are however significant benefits to be recognised when mainstreaming is properly
executed. According to Uittenbroek (2013), these benefits include enhanced inter-policy cohesion,
efficiency, regulatory effectiveness and integration, joint budgeting, avoiding policy redundancy in
terms of content and jurisdictions, and a chance to benefit from the synergies between urban and
adaptation policy provisions. Furthermore, there are a ‘few examples where mainstreaming has led
to the promotion of collaborative arrangements (between cities and citizens) to co-create local
policies and practices’ (Wamsler, 2016, p. 78-79).
The absence of clear, widely accepted principles of mainstreaming makes it difficult to measure the
degree to which a plan regarding climate adaptation is developed with the help of mainstreaming, as
is concluded by Brouwer et al. (2013). Runhaar et al. (2018) therefore suggest to use policy outputs
and policy outcomes as indicators for successful mainstreaming of climate change adaptation.
Policy outputs includes the integration of climate adaptation goals in sectoral policies while policy
outcomes is aiming to establish the degree to which a development plan integrates local and regional
adaptation measures.
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2.3.3 Civil society and mainstreaming
The IPCC (2014) report is indicating that climate adaptation requires a response from all levels of
governance as well as the civil society and the market sphere.
However, there is a rather important aspect that is not described in the theory of mainstreaming
which is the involvement of society. The intra organisational mainstreaming strategy indicates that
there has to be cooperation with organisations outside of the municipality in order to fulfil to this
particular mainstreaming strategy. However, it does not indicate whether this cooperation is
restricted to information sharing or that the parties outside the municipality have to be included in
the spatial planning of future projects.
Participation of the civil society ‘seems to be relevant for the practices of climate adaptation at the
regional and local levels, because these practices evolves in a context dominated by formal rules,
planning procedures, and associated interactions between involved public and private stakeholders’
(Van Buuren et al., 2013, p. 1022). The statement from van Buuren et al. (2013) about the
participation of the civil society as well as the statement made by Runhaar et al. (2018) overlap.
Therefore, the processes included in the regulatory- and intra organisational mainstreaming strategy
pay attention to, and include the civil society when planning spatial projects, although this is not
directly indicated in table 2.
From 2021 onward, the nieuwe ‘’Omgevingswet’’ will demand civil participation in future spatial
plans. The civil society is formed by interactions (Dunlap, 2015). Civil society has an important role in
the resilience to a changing climate since the civil society can provide different perspectives
compared to policy makers and spatial planners (Ramos, z.d.). ‘Participation has become a normative
goal inextricably linked to the search for climate change adaptation’ (Collins, 2009, p. 359). Lobo
(z.d.) claims that currently, the spatial adaptation plans in cities are being developed via a top-down
approach while the effects of climate change are felt on a local scale meaning that the civil society is
more vulnerable to the effects of climate change. Therefore, civil society should be included in the
planning process since these organisations are capable of creative adaptive capacities within
communities. Furthermore, there have not been significant resources to raise awareness, capacity
building and the creation of an enabling framework and environment for citizen engagement and
policy change in the field of climate change adaptation (Lobo, z.d.). The current focus regarding
climate change is on technological interventions, infrastructure and managing natural resources. This
statement further strengthens the claim that climate adaptation is, up to this moment, not a bottomup approach. As indicated in the introduction of the research, the nieuwe ‘’Omgevingswet’’ will
stimulate the involvement of the civil society in the development of spatial plans and decision
making. Therefore, this sub-chapter will identify how the civil society can be used in a mainstreaming
approach.
Arnstein (1969) has developed and identified five different layers of civil participation in spatial
projects ranging from full governmental project management and development towards total civil
society initiated spatial projects. This ladder does also indicate the practices conducted for each
organisation at every different step of the ladder. In a fully initiated project by the civil society, there
is no governmental involvement in any direct way (bottom-up). The other way around, the fully
governmental developed projects (top-down)include only governmental bodies participating in
projects. Step three is the stimulating step in which the government structurally supports the
initiatives from the civil society financially or technically.
Mainstreaming does not pay attention to how to successfully stimulate civil initiative in the actual
integration of climate change into the policy field, rather than a subsidy (Adelle & Russel, 2013).
CSO’s and NGO’s are an important group of actors that can play a role to establish successful climate
integration in the policy field since it can play a crucial role in mobilising, raising the awareness on
climate change and the effects it has on the civil society, facilitating and advocacy, ecosystem
development and sustainable management but can also assist governments and public agencies to
develop climate smart solution and adaptive action (Lobo, z.d.).
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2.4 Conceptual framework
The conceptual framework as displayed in figure 5 is a result of the theories included in the
theoretical framework. It builds upon the developed framework of Uittenbroek (2013) regarding
mainstreaming climate adaptation in the policy field of urban planning in The Netherlands including
the three main concepts of understanding, planning and managing. This framework takes the
performance of mainstreaming as a central point. The mainstreaming strategies and the factors
influencing mainstreaming are included in this framework as well. The three main concepts of
understanding, planning and managing is still present within the conceptual framework. Since the
framework is already focussing on urban planning, there have only been small adaptations to the
framework. However, since the layout of the framework is already aiming on urban planning, the
adaptations proposed for this framework are aimed at the description of the boxes. One of the
adaptations is the addition of the civil participation. The three boxes of understanding, planning and
managing do include organizational/institutional aspect. However, the involvement of the civil
society is not included in the description of the boxes. The addition for this framework therefore is to
include civil participation. Given the fact that the nieuwe ‘’Omgevingswet’’ will land in The
Netherlands in 2021, the need to include inhabitants in decision-making processes is therefore
stimulated. However, in order to make sure that the civil society is able to be involved in discussions,
it is important that knowledge will be shared with the institutions that lack information regarding
climate change. Raising awareness is therefore relevant. Another addition to the framework that has
a relation to the box of civil participation which is ‘resistance’. Resistance is referring to the possible
difficulties that might arise during meetings with the civil society regarding spatial development
plans for a neighbourhood. Also the need for spatial explicit adaptation projects is added to the
framework and is integrated in the description of the technical barrier/opportunity within the
planning box.

Figure 5 Conceptual framework adapted from (Uittenbroek, 2013)
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3. Methodology
3.1 Research philosophy
Philosophy is the idea that there are different worldviews and processes that operate within the
worldviews (Goodfellowpublishers, z.d.). The key term relating to the way of looking at the world is
‘paradigm’. Four paradigms can be identified in scientific research: positivism, realism, interpretivism
and pragmatism according to Kinn (2008).
This research is focussing on climate climate change adaptation in spatial planning in the
municipalities of The Netherlands. Each municipality is different with specific challenges to each
municipality. This is depending on various variables and therefore makes it difficult to come up with
one policy that should fit all the municipalities. Therefore, this research will be focussed on the
paradigm of pragmatism. Pragmatism recognise that there are many different ways of interpreting
the world and undertaking research. There is no point of view that provides the overall picture
(Saunders, 2012). Pragmatism is utilising both the positivist as well as the interpretivist philosophy
and therefore uses a mixed method approach (Chetty, 2016). This research will involve a survey as
well as a case study method and is therefore focussing on feelings the survey and the interviews will
lead to answers that are related to the feelings of the respondents. The document analysis will focus
on facts since it will review legal document spresent within the municipalities.

3.2 Research design
A mixed method approach will be used in this research to find out how municipalities are
mainstreaming climate change adaptation in spatial planning and which factors advance or hinder
mainstreaming. Both qualitative and quantitative methods will be used. The quantitative method is
the use of a survey while the main qualitative method that will be used during this research is a case
study. Surveys enable the researcher to obtain data about practices, situations or views at one point
in time through questionnaires or interviews. According to Yin (1984), there are three options within
case study research: exploratory, descriptive and explanatory. The case study will be a descriptive as
well as an explanatory research. According to Nassaji (2015), the goal of descriptive research is to
describe a phenomenon (in this case mainstreaming climate adaptation) and its characteristics (the
factors that promote or hinder mainstreaming). The descriptive research will mainly focus on the
present knowledge of climate adaptive spatial planning interventions. The goal of the explanatory
case study is to identify why and how climate change adaptation is integrated within the
organisational structure of a municipality.
Interviews will be also be conducted as part of the case study strategy with policymakers of multiple
municipalities within The Netherlands. These will be semi-structured as this approach is using a set of
predetermined questions which will be sent to the interviewee beforehand but also allows space for
questions that come to mind during the interview.

3.3 Data collection literature review
According to Webster (2002), it is crucial to review prior literature related to the research subject.
The main aim of literature review is to integrate and generalize findings of prior literature to develop
a debate within a specific field of science or to bridge the language used across fields according to
Randolph (2007). The literature review will focus on answering research question one, two and
three. It will therefore provide an answer to the possible climate effects in the future and will also
provide a clear definition of climate adaptation. It further elaborates how climate adaptation can be
mainstreamed in the spatial planning practices of municipalities.
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3.4 Data collection quantitative analysis
As part of the mixed method approach that is used in this research, a quantitative analysis is used in
terms of a survey. There are four types of surveys according to Juneja (z.d.): telephonic interview,
personal Interview, mail interview and electronic interview. This survey method will focus on mail
survey which requires an extensive mailing list beforehand. This list is already present at Kragten so
all the civil servants with a climate related background at the municipalities in the province of
Limburg are listed in this list and will be contacted. A survey is a faster method of primary data
collection compared to observations or experiments and not difficult to analyse (Dudovskiy, 2018).
The survey will be developed via the programme of Qualtrics. Indicated in table 3 is the
operationalisation of the survey for this research. The questions that are included in the survey can
be found in annex 2. The main idea behind the use of the survey is to assess which municipalities are,
consciously or unconsciously, engaging in a mainstreaming approach. Therefore, the indicators
included in the strategies of mainstreaming as is stated by Wamsler (2016) will be used. The survey
consists of 34 questions, or statements, focussing on the indicators as described in table 3 and are
mainly multiple choice questions. The respondents are asked to rank (most of) the questions from
strongly disagree, disagree, neutral, agree to strongly agree. In this way, it can be assessed which
mainstreaming strategies are used by the municipalities. The questionnaire will result in a score that
will rank which municipalities perform ‘best’ and which municipalities score ‘worst’ on integrating
climate change adaptation. When the results of the survey are analysed, the case study will start to
further establish why municipalities incorporate a mainstreaming approach while other
municipalities are less advanced in the usage of a mainstreaming approach. The case study will also
be used to test the factors as indicated in the theoretical framework that might advance or hinder
mainstreaming climate adaptation.
Although a questionnaire is useful method for quantitative data collection, it also involves high risks
of respondents that do not participate in the survey. In order to stimulate the response, several
measures have been taken. The province of Limburg is divided into two parts: North and South, each
with a representative. Therefore, the first step involved contacting the representatives of the
Northern and Southern municipalities which have then been asked to try to motivate the civil
servants to participate in the survey. Both representatives indicated that the survey would be placed
on the topic list during the regional meetings that are organised every two or three months. In this
way, the participation in the survey should be stimulated. The second measure taken has been to try
to create an attractive survey. The survey has an estimated time by Qualtrics of 6 minutes and
includes 34 closed questions and five short open questions.
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Strategy

Variable(s)

Indicator(s)

Add-on mainstreaming

Specific project

Programmatic
mainstreaming
Managerial
mainstreaming

Linking
opportunities
(meekoppelkansen)
Job description,
department change

Developing more green (added
value), Adaptation as one of the
objectives
Climate adaptation related measures
in (spatial) projects

Intra-organisational
mainstreaming

Cooperation with
external bodies

Regulatory
mainstreaming
Inter-organisational
mainstreaming

Procedures, policies

Directed
mainstreaming

Dedicated approach

Survey
question(s)
19, 20

8, 10, 11,
12, 13, 14

Job descriptions and configuration of
departments regarding climate
change
Work sessions, presentations,
interviews, knowledge sharing
sessions
Change in procedures, strategies,
policies
Cooperation of departments,
inspiration sessions*

7, 21, 22

Subsidy, climate
goals, education

Combination of multiple aspects
(subsidy, changes in job descriptions,
staff education

Climate change a
stand-alone part of
an organisation

Climate change main objective,
specific policy, specific department,
specific coordinator

17, 18, 21,
22, 23, 24,
25, 26, 27,
28, 29, 30
9, 15, 16,
18

Cooperation within
the organisation

23, 24, 25,
26
7, 21, 32,
33
23, 24, 25,
26

Table 3 Operationalisation survey
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3.5 Data collection qualitative analysis
3.5.1 Case study
The case study will be a descriptive as well as an explanatory research and uses multiple methods
(ManagementPlatform, 2015). ‘The case study approach is particularly useful to employ when there
is a need to obtain an in-depth appreciation of an issue, event or phenomenon of interest, in its
natural real-life context’ (Crow et al., 2011, p. 1). The issue, event or phenomenon in this research is
mainstreaming climate adaptation. Cases will be selected with the help of a survey which will be sent
to all municipalities located in Limburg. The result of the survey will indicate which municipalities are
already familiar with mainstreaming and have successfully integrated it but will also indicate
municipalities in which mainstreaming is less effective. The two most advanced municipalities
(Venray and Weert) and the two municipalities with the least affection with mainstreaming (Gennep
and Roerdalen) will be used for a case study to find out which factors promote or hinder
mainstreaming climate adaptation. However, Roerdalen indicated not to be willing to participate in
the interviews. Therefore, a new ‘least performing’ mainstreaming municipality had to be found.
Several contact moments with various municipalities eventually resulted in the participation of
Valkenburg aan de Geul to the interviews.
A fifth case study is conducted which is focussing on a municipality located outside the province of
Limburg to identify whether there is a difference in factors that promote or hinder mainstreaming
per region. This case study will focus on the city of Nieuwegein. The main reason for the choice of
this city is because the size of Nieuwegein is comparable to cities located in Limburg. Nieuwegein
considers itself as being a city which is already mainstreaming climate change adaptation in spatial
planning. Nieuwegein is an interesting city because it is located in the middle of The Netherlands and
therefore incorporates a different geographical location. As it is also close to Utrecht, there might be
other factors that influence the mainstreaming approach. These reasons indicate the importance of a
comparison to Nieuwegein to find out which factors might influence mainstreaming climate adaption
and will indicate whether regional differences stimulate or limit mainstreaming.
When the results of the questionnaire have been analyzed, the data collection will start by reviewing
policy documents, strategic- and spatial visions and will review the goals established to integrate
climate adaptation. When the document analysis is finalized, the case study will continue with the
next phase which is semi-structured interviews.
3.5.2 Semi-structured interviews
As part of the case study, interviews will be held with policymakers from the municipalities. The aim
of the interviews is to gain more in-depth knowledge on how mainstreaming promotes or hinder
climate change adaptation.
The research will describe qualitative information as well. Qualitative research analyses data from
observations, in-depth and open-ended interviews, and written documents according to Patton
(2005). The qualitative information will mainly be derived from semi structured interviews. The semi
structured interviews will be held with policy makers and are be based on a set of pre-determined
questions but also allows space for questions that come to mind during the interviews. Table 4
indicates the date and specific municipality that are used for the interviews. Annex 3 will provide
information on the questions that will be asked during the interviews. These questions are based on
the theories described in the theoretical framework as well as the influencing factors of
mainstreaming climate change as displayed in figure 4 ‘Factors influencing mainstreaming’. Since the
interviews will be semi-structured, also questions will be asked that come to mind during the
interview. Another aspect is that the case study entails a document analysis. These result in a set of
questions specifically for one municipality. Table 5 provides information regarding the
operationalisation of the questionnaire. It indicates which questions of the predetermined list of
questions relates to a one or multiple strategies of mainstreaming. Table 6 visualises the
oprationalisation of the influencing factors of mainstreaming climate change adaptation.

30

As mentioned in the chapter of methodologies, the four case studies in the province of Limburg will
be compared to Nieuwegein to find out whether or not factors that promote or hinder
mainstreaming differ per region, or even per municipality.

Interviewee /
municipality
J. Kikkert / Venray

Function

Relation to research

Policy advisor nature
and landscpaes

R. Thijssen / Weert

Policy advisor water
and climate

M. Mommers/
Valkenburg aan de
Geul
S. Theeuwen / Gennep

Policy advisor civil
engineering

I. van Miltenburg /
Nieuwegein

Policy advisor
sustainability

Involved in spatial projects to
look for decent structures of
nature within the municipality
Focussing on water
management within the
municipality and climate
change adaptation.
Involved in the structure of the
municipality and adaptation
strategies
Responsible for water and
sewage systems
Involved in sustainable
development projects
including climate change
adaptation

Policy advisor

Date of
interview
September 23,
2019
September 27,
2019

October 11,
2019
October 1,
2019
September 20,
2019

Table 4 Interviewees

Strategy

Variable(s)

Indicator(s)

Add-on mainstreaming

Specific project

Programmatic
mainstreaming
Managerial
mainstreaming

Climate adaptation

Intra-organisational
mainstreaming

Cooperation with
external bodies

Regulatory
mainstreaming
Inter-organisational
mainstreaming

Procedures, policies

Developing more green (added
value), adaptation as one of the
objectives
Climate adaptation related measures
in (spatial) projects
Job descriptions and configuration of
departments regarding climate
change
Work sessions, presentations,
interviews, knowledge sharing
sessions
Change in procedures, strategies,
policies
Cooperation of departments,
inspiration sessions*

Directed
mainstreaming

Subsidy, climate
goals, education

Dedicated approach

Climate change a
stand-alone part of
an organisation

Job description,
department change

Cooperation within
the organisation

Combination of multiple aspects
(subsidy, changes in job descriptions,
staff education
Climate change main objective,
specific policy, specific department,
specific coordinator

Interview
question(s)
1, 4, 3,

1, 4, 5, 6, 7,
13
6, 7, 14

10, 11, 12

2, 6, 8, 15
3, 14, 15

3, 6, 13, 16,
17
1, 3, 7, 13

Table 5 Operationalisation interviews
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Factors influencing
mainstreaming
National government
Municipal coalition
Climate related effects
Influence of inhabitants
Location
Capacity
Awareness

Indicators

Interview question(s)

Stresstest, political parties, national
coalition
Municipal coalition, municipal political
parties, (regional) networks
Water, drought, heat, biodiversity,
flooded street
Municipal elections, pressure,
resistance, cooperation
Altitude, near river, agricultural land,
sand banks
Financial, employees, budget,
knowledge
Urgency to act, occurance of a climate
change related effect, clarity about
effects, uncertainties

1, 2, 3, 4, 14
1, 2, 3, 14
3, 7, 8, 14
9, 10, 11, 14
8, 13, 14
3, 4, 10, 12, 14
7, 8, 11, 14

Table 6 Operationalisation influencing factors
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3.6 Data analysis
3.6.1 Literature review
The literature review serves as a basis for the research because it provides inside into the present
knowledge regarding the subject. Theories will be described as well as important subjects related to
the project. The literature review will result in variables and indicators that are already used in
current literature studies focussing on climate adaptation. These indicators will then be used in the
description of the case studies.
3.6.2. Survey
As indicated before, the survey will be developed in Qualtrics. Most of the questions are close-ended
questions. Close ended questions can be multiple choice, ranking questions or drop-down (Marx,
2019). The survey is developed based on a theory, in this case mainstreaming. The different
mainstreaming strategies are elaborated in the theoretical framework and identified indicators for
the strategies. Therefore, this is a theoretically-oriented survey (Selvin, 2012). The data derived from
the output of the survey provides insides that go beyond percentages, figures and tables (Qualtrics,
z.d.). The insights derived from the quantitative analysis will form the basis for the case studies.
3.6.2 Case study
The aim of this research is to compare five municipalities in terms of the presence of the indicators
and strategies as indicated by the literature review. These four case studies of municipalities in the
province of Limburg will be compared to a municipality outside of the province of Limburg.
Nieuwegein has been chosen as a comparative city since it has comparable numbers of inhabitants
and size as several municipalities in the province of Limburg. Nieuwegein is also familiar with
mainstreaming already and is therefor a decent municipality to compare with the municipalities of
the province of Limburg. The case studies will describe each mainstreaming strategy and influencing
factor and will esteblish whether or not this is included in the current policies incorporated by the
different municipalities.
3.6.3 Semi-structured interviews
All the interviews that will be held will be recorded (after permission from the interviewee) and
coded in Atlas.ti. The transcript of the interviews will be send to the interviewees to gather feedback
on the interpretations made by the researchers side. The interviews will be analysed with the use of
a deductive approach. This means that there is a predetermined framework that is useful for
analysing data received from the interviews (Rucker, 2016) since the present conceptual framework
from Uittenbroek (2014) is an existing theory. The thematic content analysis will be used to identify
’patterns in the data that are important or interesting, and use these themes to address the research
or say something about an issue’ (Maguire, 2017, p. 3353). Atlas.ti is the software that will be used to
analyse the interviews and is able to assign codes to parts of a text. The codes can be used to
establish relationships with the results of the other interviews. There are three ways of coding: open
coding, axial coding and selective coding.
- Open coding is used to discover idea’s and establish concepts and theories (Zochodne, n.d.).
- Axial coding is a technique that involves relating data from open coding to reveal categories
(Allen, 2017).
- Selective coding is the actual analysis of the codes as a result of the open- and axial coding
(Mills, 2010).
All three methods of coding will be used in order to establish reliable outcomes from the data
gathered during the interviews.
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3.7 Validity and reliability
Within every research, it is important to avoid error as much as possible during the entire research
period in order to increase the credibility of the output (Brink, 1989 & Creswell, 2010). Barribal
(1994) states that credibility is attaint when the research process is both valid and reliable.
The research question will be answered by multiple research methods (triangulation) since a
questionnaire will be send to the municipalities of the province of Limburg and interviews will be
used as well. The questionnaire and interviews are formulated by using the information that is
present in the theoretical framework and therefore use existing theoretical frameworks that increase
the reliability of the research. Since the interviews will mostly be semi-structured, it is important to
create audio tapes (after permission of the interviewee) of the interviews in order to ensure a
written replication of the interview is available which will facilitate the analysis (Barribal, 1994).
Reliability refers to the replicability of findings according to Guba (1994).
The reliability in this research will be reached by the use of the coding of the interviews because the
codes provide an indication as to why a certain word or phrase is coded by the researcher and will
provide knowledge into the relation of the code with the aim of this research.
The output of the data will be evaluated by the supervisor from the Radboud University Nijmegen.
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4. Results
4.1 Questionnaire
A questionnaire has been distributed among the munnicipalities within the province of Limburg.
It took a while before the municipalities started to provide answers to the questionnaire since the
distribution of the questionnaire started in May.
This is the start of the holiday period and
therefore, various respondents indicated to be
able to respond to the questionnaire after the
holidays . Multiple reminders have therefor been
send to the participants in order to make sure
that the participant rate becomes as high as
possible. Annex 2 provides an overview of the
questions that have been addressed in the
questionnaire. Eventually, 30 of the 31
municipalities have at least responded once to
the questionnaire meaning that every
municipality in Limburg has responded except for
one to the questionnaire and therefor has a high
score in terms of response rate. Since the
amount of municipalities that has responded is
this high, a reliable analysis for the province as a
whole regarding mainstreaming climate change
and the factors that influence mainstreaming can
be developed and will be described in this
chapter. The municipalities that included
multiple respondents have been highlighted in
bold in figure 6 in which the score of the
questionnaire is also displayed.
The results of the questionnaire have been
analysed and resulted in a list that ranks the
municipalities in terms of performance on
mainstreaming climate adaptation. The two
Figure 6 Ranking of municipalities according to degree of
municipalities with the highest score (Weert 149 mainstreaming
points and Venray 150 points) and lowest score
(Gennep 113 points and Valkenburg aan de Geul 117,5 points on average, since Roerdalen did not
want to participate in the interviews as indicated in chapter 3) have been selected for a case study to
find out which factors influence the performance of mainstreaming climate adaptation. The scores
are determined by the provided answer. An example of how the scores are determined is as follows:
to the statement ’Climate change is seen as an integral subject within the municipality’, it is possible
to choose one of the five predetermined answers: strongly disagree, partly disagree, neutral, partly
agree, strongly agree. If the answer to this particular question would be ‘strongly agree’, the
particular municipality has been rewarded five (5) points. The answer ‘’strongly disagree’’ has been
rewarded one (1) point. This reward system is a result of the theory as described in chapter 2 and
visualized in table 2 in chapter 2.3.1.
This chapter will start with a general explanation of the results on the present mainstreaming
strategies and the relation to the municipalities in the province of Limburg as a whole. This will be
followed by an explanation on the factors influencing mainstreaming climate change adaptation.
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As mentioned in the methodology chapter, also
Nieuwegein will be used during the interview
session. Nieuwegein scored 145 points and
therefore, in relation to the municipalities in
Limburg, the third best performing municipality
on mainstreaming according to the results of
the questionnaire. However, the municipality of
Eijsden-Magraten failed to answer two
questions. Despite the unanswered questions, if
both answer would score as high as possible,
the final result of this particular municipality
would be 128 (ranking number fourteen),
instead of the current 118 points (ranking
number 20) and therefore not influence the
ranking of performance on mainstreaming.
One of the respondents of Roermond indicated
that the questionnaire has been partially
answered. The reason for it is that the
respondent decided to answer the
questionnaire in combination with a colleague.
The persons that respondend to the
questionnaire mainly consists of civil servants
focussing on the sewage system and the theme
of water. However, also spatial planners,
sustainability advisors, project leaders, advisor
public space and biodiversity specialists have
responded to the survey. This can be seen in
Figure 7 Job descriptions of respondents
figure 7.
There is also aquestion aimed at assessing what climate change actually is according to the
respondents. The result for this question can be seen in figure 8 and visualizes that in general, the
municipalities indicate that climate change is a change in extreme weather, an increase in
precipitation and more intense rainfallevents, a change in drought and heatwaves. The results show
that drought is the climate related topic that is mentioned by most repsondents: 24. Also heat and
increased rainfall have been mentioned multiple times. These three topics are in relation to the
second most provided answer, extreme weather events. The issues related to an increase in heavy
rainfall events, increased dry periods and the effects of heat waves are all three related to an
increase in extreme weather events. It can also be seen that water quality is the least provided
answer.

Figure 8 Answers to the question ‘what is climate change?’
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Figure 9 indicates the degree to which the respondents are aware of the changing climate. 36 out of
37 respondents indicate to be aware of the changing climate.

Figure 9 Familiar with climate change adaptation

It is also interesting to see which policy fields are usually taken into account by the municipalities in
the province of Limburg when a project related to climate change is planned to find out how integral
the municipalities act. The result can be seen in figure 9. Spatial planning is the policy field that is
mentioned most of the times followed by greenery. However, traffic (mobility, accessibility) have
been mentioned third most. The policy field aimed at the sewage system, and therefore indirectly on
increasing amounts of rainwater, is mentioned fourth most (18 times). This is interesting since
increased and more intense rainfall events have been identified as one of the most important climate
change related aspects. It would therefore be reasonable to state that the sewage system is an
important aspects in spatial developments focussing on climate change. However, the policy field
focussing on the sewage system is not the main policy field that is included in the discussions when
projects focussing on climate change are planned. The figure indicates that a broad range of different
policy fields is taken into account when developing spatial plans that include climate change
adaptation (intra organisational mainstreaming).

Figure 10 Policy fields included in the survey
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Eight of the thirtyseven respondents indicated that climate change is an integral subject within the
municipality. Seventeen of the respondents state that this is partly the case while eight indicated
‘neutral’. The remaining two respondents state ‘partly disagree’. These figures indicate that in
general, climate change is seen as a subject that requires integral attention throughout the
municipalities in the province of Limburg. When reviewing figure 10 on the previous page, it can be
seen that climate change is seen as an integral subject since multiple other policy fields have been
mentioned to be taken into account when a project is focussing on climate change and therefore
mainstreamed in spatial planning within the municipalities.

Figure 11 Mainstreaming climate change

However, the statement: ‘climate change is seen as a stand alone subject’ shows different results.
One respondent indicates ‘totally disagree’ while another eight indicate ‘partially disagree’. The
answers to this statement indicate that climate change is seen as a subject that requires specific
focus and therefore a stand alone, or dedicated, topic. Both answers indicate that climate change is
mainstreamed but that is also needs a dedicated focus to effectively take climate change into
account.

Figure 12 Dedicated field for climate change adaptation
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Approximately 70% of the respondents indicate that the degree to which the effects of climate have
been present within the municipality has resulted in more attention to deal with the effects of
climate change. However, 74% of the respondents indicates that the encountered climate related
effects did not result in the establishment of a dedicated policy field focussing on climate change or a
coordinator for climate change adaptation, see figures 13 and 14 (managerial mainstreaming).
Specific climate change adaptation budget is present within seven of the thirtyone the municipalities
of the province of Limburg. This indicates that, when there is a project focussing on climate change,
the budget for the project is spread amongst other policy fields (directed mainstreaming).
Another form of directed mainstreaming is widely present throughout the municipalities in the
province of Limburg. At least 94% of the respondents indicate that there are possibilities for subsidy
regarding climate change related project in the private space such as disconnecting the rainwater
from the sewage system, implementation of green roofs or the implementation of solar panels
(although this is mainly focussing on climate change mitigation).

Figure 13 Availability of a climate budget

Figure 14 Availability of climate coordinator
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5% of the respondents indicated that there has been a spatial project developed with the aim solely
focussing on climate change adaptation (add-on mainstreaming). Climate change adaptation is in
general seen as a linking opportunity (meekoppelkans) in the province of Limburg since 77% of the
respondents indicated that climate change adaptation is integrated in non climate change related
spatial plans (programmatic mainstreaming).

Figure 15 Climate change adaptation as linking opportunity

Approximately 50% of the respondents indicated that there have been changes within the
organisation related to climate change.
Job descriptions have been extended with the theme of climate change adaptation and new
municipal visions and strategies must integrate climate change (managerial and regulatory
mainstreaming). The extention of the job descriptions means that the topic of climate change is
added to the field of work of, for example, the civil servant focussing on the sewage system or spatial
planning.
Over 85% of the respondents indicated that the inhabitants are important in the planning phase of a
project. 78% percent state that the municipality is cooperating with the inhabitants during the
realisation phase as well (inter and intra organisational mainstreaming).

Figure 16 Changes in job descriptions
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The previous section elaborated results regarding the presence of mainstreaming strategies within
the province of Limburg. The dominant mainstreaming strategies are the programmatic
mainstreaming, managerial mainstreaming and intra organisational mainstreaming. However, the
results also indicates that directed mainstreaming is present in 16 municipalities in Limburg. This
means that 50% of the municipalities actually integrate the most advanced strategy of
mainstreaming already.
The next part of the results will focus on the factors influencing mainstreaming climate change
adaptation.

Figure 17 Presence of mainstreaming strategies in the province of Limburg
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4.2 Case study
As explained in chapter 3 ‘Methodology’, a case study is used to gather more information on the
performance of mainstreaming. The two ‘best’ (Venray and Weert) and the two ‘worst’ (Roerdalen
and Gennep, however Valkenburg aan de Geul has participated instead of Roerdalen) performing
municipalities will be used for a case study.
This case study will be used to identify which factors advance or hinder the mainstreaming
performance score of the specific municipalities. However, there have been difficulties with
willingness to participate in the interviews. The respondents from the municipalities of Weert and
Venray as well as Gennep on conducting an interview has been positive since the respondents
indicated that a follow up interview would be possible. However, Roerdalen was difficult since none
of the three respondents of the survey indicated to be willing to participate in the follow up
interview. Various emails and phonecalls resulted in the fact that in the end, no participant has been
found willing to participate for the municipality of Roerdalen. Therefore, a new municipality needed
to be contacted about the interview. This resulted in various contact moments with various
municipalities (Leudal, Horst aan de Maas, Landgraaf, Mook and Middelaar and Valkenburg aan de
Geul) which in the end resulted in an appointment with the municipality of Valkenburg aan de Geul.
Included in the case study is a document analysis that aims to identify the presence of
mainstreaming strategies and influencing factors in policy documents while the interviews will be
used to identify how civil servants think about the influencing factors for mainstreaming climate
adaptation. The transcripts of the interviews can be found in the supplementary material.
The municipalities of the province of Limburg that are used for the case study are spread among the
province. Gennep is the most Northerly located municipality with a size of 17.000 inhabitants. Venray
is also located in the North but this is a larger municipality. Weert is located in the middle of Limburg
and is the largest municipality in terms of amount of inhabitants that is participating in the case
study. Valkenburg aan de Geul is located in the far South of the province with approximately 17.000
inhabitants and is therefore relatively small.
Both the larger municipalities in the province of Limburg (Weert and Venray) include all
mainstreaming strategies as indicated in the table developed by Wamsler (2016) included in the
theoretical framework as well as the dedicated approach whereas the smaller municipalities
incorporate three or four mainstreaming strategies (add-on-, programmatic or managerial or intraand inter organisational mainstreaming).
Also included in the case studies is the municipality of Nieuwegein. This is a large municipality
(61.000 inhabitants) located in the middle of The Netherlands, South of Utrecht.
Nieuwegein is also incorporating the seven mainstreaming strategies as mentioned by Wamsler
(2016) as well as a degree of the dedicated approach. The next subchapters will identify the
mainstreaming strategies present within the case studies and will discuss the factors influencing
mainstreaming climate change adaptation.
As mentioned before, the main goal of this research is to identify the presence of mainstreaming
strategies within the municipalities of Limburg and the influencing factors that advance or hinder
mainstreaming. Since the questionnaire is mainly focussing on identifying the present mainstreaming
strategies and performance of the municipalities in the province of Limburg, the factors have not
been included in the survey. The document analysis did not clearly indicate influencing factors.
Therefore, the main basis for the identification of influencing factors for mainstreaming climate
change adaptation have been derived from the interviews with the civil servants from the
municipalities included in the case study. The coming section of the case study will elaborated on the
mainstreaming strategies and influencing factors in the two best and worst perfoming
mainstreaming climate adaptation municipalities as well as the municipality of Nieuwegein.
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4.2.1 Nieuwegein
Nieuwegein is a municipality located in the province of Utrecht. It covers a surface of 3.205 hectares
and inhibits approximately 61.000 inhabitants. Nieuwegein is located next to the rivers Lek,
Lekkanaal and Amsterdam-Rijnkanaal.
4.2.1.1 Mainstreaming strategies

Table 7 indicates the seven strategies of Wamsler (2016) and provides an overview of which
strategies are present within the municipality of Nieuwegein. Also a brief explanation is included in
the table. This table will be included in every case study to summarize the presence of
mainstreaming strategies. The table is the result of a document analysis as well as the interviews
held with the civil servants of the municipalities.
When reviewing the website of the municipality of Nieuwegein for projects and policy documents, it
becomes clear that the municipality is clearly focussing on climate change and climate change
adaptation as this is one of the six subjects to choose as part of the projects currently undertaken in
the municipality.
The municipality indicates that climate change has effects on heat, water disturbance, drought and
water safety (similar to the ‘Deltabeslissing Ruimtelijk Adaptatie’). The municipality is also stating
that climate adaptation is relatively new and is not (yet) systematically taken into account when
developing spatial plans and visions.
Therefore, Nieuwegein has developed an inspiration agenda ‘’inspiratieboekje’’ with the aim to
promote climate adaptation in new plans (programmatic mainstreaming). However, the
questionnaire indicated that the municipality of Nieuwegein is mainstreaming climate change
already since the score of Nieuwegein is within the top 3 best performing municipalities on
mainstreaming climate adaptation.
However, the inspiration agenda is mainly focussing on knowledge sharing towards the inhabitants
since this guide also refers to the subsidy that will be provided when inhabitants develop the private
property in a climate adaptive way (directed mainstreaming). Eight specific subjects are highlighted
in the implementation agenda (uitvoeringsagenda) of Nieuwegein, including the cooperation with
stakeholders as well as the inhabitants (inter and intra organisational). A communication strategy is
also included in the implementation agenda that is aiming at involving the inhabitants as well as
strengthening the regional cooperations. The municipality also incorporates subsidy measures for the
private sector to stimulate climate adaptation in the private sector.
Since 2014, the municipality of Nieuwegein is taking measures that are aiming at climate adaptation
and water robustness. This is the result of the declaration of intent ’Ruimtelijke Adaptatie’.
The four effects of climate change as indicated by the Deltabeslissing Ruimtelijke Adaptatie are all
described in the ‘visie klimaatadaptatie’ of the municipality. The description of the themes of climate
change is accurate and is explained in a way that everyone, also without knowledge about the
climate, is able to understand the urgency to act.
The vision has both a short term (2025) as well as a long term goal (2050) for the subjects of ‘natural
environment and green space’, ’build-environment and infrastructure’, ‘health and economy’ and
‘governance’ (regulatory mainstreaming). Also included in the vision are the policy goals for the
municipality regarding each of the four previously mentioned vision subjects. The policy document
regarding climate change adaptation includes eleven goals that aim to stimulate green-blue
structures varying from restructuring an area to urban design and technical measures aiming to store
water temporarily to stimulation of interventions in the private space as well as communication with
stakeholders and businesses.
A spatial project that includes climate change adaptation is the project of Betere Buurten. This
project is redeveloping neighbourhoods to stimulate the attractiveness. Climate change is seen as a
factor that simulates the attractiveness of the neighbourhoods and adds to the overall resilience of
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the neighbourhoods in terms of the ability to whithstand climate change related effects in the future
(programmatic and add-on mainstreaming).
This indicates that the municipality is taking climate change seriously. However, the zoning plans do
not offer specific descriptions or details that indicate that the municipality is adapting according to
the principles it states on the website as well as in the vision ‘climate adaptation’ and the
implementation agenda. The structural vision does take climate change into account. However, this
is only restricted to water disturbance and water safety. When reviewing chapter 3 of the structural
vision, it is stated that, by combining tasks into one spatial strategy, profit can be established in
terms of efficiency, quality and cost-reductions (directed mainstreaming). Included in the structural
vision are various spatial plans that incorporate multiple green structures that also serve as a
connection with other neighbourhoods within the municipality. Also the river is an important aspect
that is regularly used in the spatial plans. When reviewing the website and policy documents it can
be concluded that the municipality of Nieuwegein is indeed using mainstreaming climate adaptation
in the spatial plans and that the outcome of the survey is in fact correct.
Strategy of mainstreaming
Add-on mainstreaming
Programmatic mainstreaming

Managerial mainstreaming

Intra-organisational
mainstreaming
Inter-organisational
mainstreaming
Regulatory mainstreaming
Directed mainstreaming

Mainstreaming Explanation
yes/no
Yes
The project of Betere Buurten is solely focussed on
climate change adaptation.
Yes
Demands climate change adaptive measures from its
developers and takes climate change into account in
every spatial development.
Yes
Job descriptions have been broadnend with the
subject of climate change and financial assets have
been distributed. However, the policy field of sewage
system is responsible for climate initiatives.
Yes
Cooperation within the organisation of the
municipality and other municipalities as well as with
the community and businesses.
Yes
Possibilities for gaining knowledge regarding climate
change are paid for by the municipality.
Yes
Vision and implementation agenda regarding climate
change has been established.
Yes
There is subsidy available, staff education possibilities
and new projects that are being promoted by the
municipality (Betere Buurten).

Table 7 Mainstreaming strategies Nieuwegein
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4.2.1.2 Influencing factors

Table 8 summarizes the presence of influencing factors (as explained in the theoretical framework) in
the municipality of Nieuwegein. It indicates whether or not the influencing factor is present within
the municipality and a brief description why the specific indicator is present or not. This table is
included in the description of each of the municipalities included in the case study.
The interviewee of the municipality indicated that climate adaptation basically is a result of already
present initiatives. From the moment climate change started to receive attention, the municipality of
Nieuwegein started to get involved in the present actions taken by parties and initiatives such as the
Deltaplan Ruimtelijke Adaptatie (DPRA) as well as municipalities (Rotterdam especially).
The national government is also stimulating the municipalities in The Netherlands to act against the
changing climate. This is a factor that is stimulating the municipality to deal with climate change.
The interviewee also indicated that the coalition of Nieuwegein consists of, amongst others, D66 and
GroenLinks. These parties are actively focussing on the climate and climate adaptation. Without the
present municipal coalition, there would not have been budget available for projects related to
climate change.
A declaration of intent has been signed in 2014, both on a national level as well as a regional level.
The initiative for the regional declaration of intent has been an initiative from the waterboard. Six
municipalities have agreed to the declaration of which Nieuwegein is one of those.
There has also been a workshop, provided by the DPRA in which 30 to 35 civil servants who never
heard of of climate change and climate adaptation participated in. This also resulted in a positive
effect of knowledge regarding climate adaptation within the public space amongst civil servants.
Although there is no location specific policy, the municipality of Nieuwegein did develop a vision
regarding climate change and climate adaptation with an ‘implementationagenda’. These
documents are also a result of the cooperation between the Waterboard and the municipalities.
This indicates that the adaptation initiatives taken within the municipality of Nieuwegein regarding
climate change are a result of the influence from higher level governance.
The stresstest did result in an overview of possible locations that might encounter negative effects as
a result of climate change. However, the municipality did not encounter climate related issues, apart
form the drought and heat related issues of the recent two years. This means that up to this
moment, encountering effects of climate change is not a factor that stimulated the municipality of
Nieuwegein to start acting regarding climate change. Since there have not been climate related
disturbances within the municipality, the inhabitants do not feel the urgency to act. ‘In order to
stimulate participation with the inhabitants, it would help if there would be a flood as a result of
heavy rainfall’, the interviewee said. This indicates that when the effects of a phenomenon are felt,
there will be more awareness which will result in more focus on the phenomenon and act
accordingly to make sure the effects do not occur again. The role of the media has also played a
positive role in the actions towards climate change within the municipality. Climate change, and
nowadays the droughts and heatstress especially, have been in the news on a regular basis. This has
resulted in a boost in awareness that the climate is changing and that the effects are becoming more
and more visible. As indicated before, the current municipal coalition consists of parties that feel the
urgency to act against the changing climate. This indicates that indirectly, despite not encountering
climate related effects, the majority of the inhabitants of Nieuwegein is aware of the changing
climate and is willing to take action towards adapting to possible future effects.
The inhabitants have the opportunity to develop adaptation measures in the private space by means
of a subsidy for ‘afkoppelen’, or disconnecting the rainwater from the sewage system, as well as for
implementing green roofs. The inhabitants receive a certain amount of money when measures are
taken that (temporarily) store excessive amounts of rainwater. When a (re)development occurs, the
inhabitants are involved by ‘inloopavonden’ in which the inhabitants can come up with suggestions
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and reflect on the plans developed by the municipality. If the inhabitants want to develop in a
climate adaptive way, these are the moments in which they have a say in the process of spatial
developments.
There have been changes in the job vacancies as well as procedures and strategies within the
municipality. This is indicated by the survey as well but the interview made clear that there has been
changes. When looking at job descriptions of the current empolyeers, the descriptions of, for
example a water manager has been broadend to watermanager and climate change. There have also
been new employeers over the past months with specific functions solely focussing on sustainability
and climate change. The developed vision as well as the implementationagenda indicate that there
are new documents aiming towards climate change and therefore indicates that there have also
been changes in procedures regarding climate change within the municipality.
Factors influencing
mainstreaming
National government
Municipal coalition

Yes/no
Yes
Yes

Climate related effects

Yes and no

Influence of inhabitants

no

Location

Yes

Capacity

yes

Awareness

Yes

Explanation
The stresstest is a mandatory tool demanded by the
national government.
Relatively green municipal coalition that has allowed
funding for research into the effects of climate change
and possible measures.
There have been effects within the municipality
(especially drought) but the effects in surrounding
municipalities have been a larger factor .
The municipality is cooperating with inhabitants but
the awareness of climate related issues can be
improved. The inhabitatns do not feel the urgency to
act against the changing climate.
Close to Utrecht that is also aiming for climate change
adaptation initiatives. Free riding with ideas proposed
by the municipality of Utrecht.
There is financial capacity as well as enoughmanpower
to focus on climate change and climate change
adaptation.
When the awareness rises, more initiatives will be
supported by the government as well as the
inhabitants.

Table 8 Influencing factors Nieuwegein
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4.2.2 Venray
Venray is a municipality located in the province of Utrecht. It covers a surface of 43.258 hectares and
inhibits approximately 16.500 inhabitants. Venray is located next to the river Maas.
4.2.2.1 Mainstreaming strategies

The website of the municipality does not directly indicate that there are documents present with the
aim of climate change.
There are no legal documents regarding climate visions, strategies, or other related policy fields to be
recognised in the municipality of Venray. What can be noticed is that climate change and climate
change adaptation is seen as a part of the broader theme of sustainability as can be seen in the
document ‘Uitvoeringsprogramma Energie Venray 2018 t/m 2021’. This theme incorporates three
pillars: Energy (transition), climate adaptation and circularity (regulatory mainstreaming).
However, a document describing how climate change is affecting the municipality and how this will
be tackled is not present.
A cooperation between the municipalities Beesel, Venlo and Venray has also resulted in a policy
document related to the changing climate (intra organisational mainstreaming). However, this
document is solely focussing on the energy transition. The cooperation resulted in the ambition to
become a climate neutral municipality by 2030.
Within the municipality itself there is a broad cooperation when it comes to climate change and
climate change adaptation. The interviewee indicated that various different policy fields are
cooperating when climate change related projects (dedicated projects or linking opportunity
projects) are being developed (inter organisational mainstreaming).
Despite the focus on the energy transition when it comes to the theme of the changing climate,
there has been specific plans developed solely aiming at the pillar of climate adaptation: Blitterswijck
(add-on mainstreaming).
The aim of the project is to create an infiltration sewage system that makes sure that future climate
related effects such as temporarily flooded streets are diminished as well as the negative effects of
drought within the soils. The planning phase of the project has been developed in cooperation with
the inhabitants. The municipality developed a document concentrating on explaining climate
adaptation, specifically aiming this explanation to the Blitterswijck. It also highlighted the different
phases in which the project has been developed.
Apart form this specific project, there are more aspects related to climate change adaptation that are
incorporated in the municipality of Venray. There is a possibility for subsidy for inhabitants and
businesses, which is a subsidy for ‘afkoppelen hemelwaterafvoer’, or disconnecting the rainwater
from the sewage system (inter- and intra- as well as directed mainstreaming). This subsidy is also
implemented in the municipality of Nieuwegein.
A new initiative for this municipality is ‘Operatie Steenbreek’ meaning that paved structures are
being replaced by pervious surfaces to allow infiltration into the ground. Other positive effect s of
this initiative is that it stimulates biodiversity and provides cooling of the surrounding area while
storing particulate matter. When redeveloping the urban space, the municipality does focus on
climate change. An example is provided during the interviews: a square located in a neighbourhood
is in need of redevelopment. The municipality is cooperating with the inhabitants (inter and intra
organisational mainstreaming) to redevelop the area but is also aiming at climate change adaptation
in this specifc project (programmatic mainstreaming).
Not only the inhabitants have the possibility to act against the changing climate, also the civil
servants do have this opportunity by means of increasing the knowledge regarding the effects of
climate change by means of staff education. Inspiration sessions, knowledge sharing presentations
and possibilities to visit symposiums related to climate change is stimulated by the municipality
(directed mainstreaming).
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Strategy of mainstreaming
Add-on mainstreaming

Programmatic mainstreaming
Managerial mainstreaming

Intra-organisational
mainstreaming
Inter-organisational
mainstreaming
Regulatory mainstreaming

Directed mainstreaming

Mainstreaming Explanation
yes/no
Yes
A new square has been planned that would deal with
climate related aspects as heat, drought and flooding.
The municipality is also aligned to Operation
Steenbreek.
Yes
Demands adaptation measures in redevelopment
projects.
Yes
Mainly a broadening of the policy field of environment
as well as financial budget regarding climate change.
The financial assets regarding climate projects are
distributed amongst different policy fields.
Yes
There is a collaboration with Weert and Venlo
regarding climate initiatives.
Yes
There are also possibilities for staff education. The
municipality actively cooperates with its citizens
regarding spatial projects.
Yes
There have been consultations to establish climate
change adaptation goals. However these are not
present yet. Climate change is already taken into
account in various policyfields but there is no legal
document that describes how to integrate climate
change.
Yes
There is subsidy available and climate change funding
for spatial adaptation projects. And staff education.

Table 9 Mainstreaming strategies municipality Venray
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4.2.2.2 Influencing factors

In the beginning of the interview, it becomes clear that the main factor for the current focus on
climate change is the result of the green municipal coalition that is present for a long time now.
This coalition indicated that sustainability is the most important subject for the coming period.
Sustainability incorporates three pillars: Climate change, circularity and energy transition.
This however, indicates that the municipality is not solely focussing on climate change alone, but that
it is part of a bigger whole. However, since the broader theme of sustainability is so important to this
municipality, there is a lot of focus on climate change as well.
The green coalition also indicates that the inhabitants of Venray are aware of the changing climate.
The inhabitants choose green parties which means that the focus on climate hange (sustainability
specifically) is indirectly the result of the awareness of the inhabitants.
This is also the result of the media with the focus on floods and droughts and the goals set by the
national government .
Despite the focus on climate change, there is no clear strategy. The reason is that ‘climate change
demands a new approach within the municipality, otherwise there will be separated small projects
that would not promote the aim of the municipality in terms of climate change adaptation’. Clear
goals related to climate change have not yet been established on paper, but there are discussions at
the moment within the municipality as to what aim relating to climate change adaptation must be
achieved.
Every new spatial project must take climate change into account. The stresstest is an instrument that
really helps in promoting climate adaptive spatial measures in new spatial plans.
Indicated is that climate adaption is seen as a ‘meekoppelkans’. There are no specific plans that
solely focus on climate adaption.
Venray did not encounter problems related to excessive amounts of rainfall in terms of floods.
however, the lack of rainfall did result in problems. The drought did cause problems to the farmers.
Also the heat is a problem that the municipality of Venray did encounter. This did not lead to more
focus on climate change and climate adaptation since there already was a focus on climate change. It
did however resulted in a new approach. Not solely focus on water related aspects in terms of floods,
but also focus on storing water and dealing with drought.
There is a focus on anticipating the future effects within the municipality. Normally, people need to
feel the urgency to act. The moment people start to realise that there is a problem related to climate
change is ‘the moment that the polar bears are extinct’ according to the interviewee. The
municipality wants to make sure that there is already action regarding climate adaptation instead of
acting when the effects of the changing climate occur in the municipality. This is sometimes difficult.
Heastress is a relatively new subject. More and more information is becoming available but it is not
clear which measures positively decrease heat stress.
Since the effects of climate change have not been present within the municipality, the inhabitatns do
not feel the urgency to act.
The interviewee indicated that there is a financial resource that is meant for climate initiatives,
however this is not a significant budget to develop climate related projects. The budget for climate
initiatives is spread amongst different policy domains within the municipality of Venray.
There is also a subsidy for disconnecting rainwater from the sewage system within the municipality
(afkoppelen).
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Factors influencing
mainstreaming
National government

Yes/no
Yes

Municipal coalition

Yes

Climate related effects

Yes

Influence of inhabitants

No

Location

No

Capacity

Yes

Awareness

Yes

Explanation
The national government demands climate change
adaptation action from all the municipalities and aims to
develop every municipality fully climate adaptive by 2050.
Green coalition and young organisation that wants to
tackle climate related effects within the municipality.
The municipal office flooded during intense rainfall
events. However, the drought and heat are the main
driving forces.
The inhabitants have a indirect influence on the climate
change initiatives by electing the municipal council but
the inhabitants do not trigger to develop climate related
projects.
Separated larger municipality but does not see the
location as a trigger for climate adaptation initiatives.
Larger municipality with enough budget to focus on
climate change.
Because of the young and ambitious team, there is a lot
of focus on climate change because of the degree of
education of the policymakers. A lot of policy makers are
aware of the changing climate and are willing to take
action against the changing climate.

Table 10 Influencing factors municipality Venray
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4.2.3 Weert
Weert is a municipality located in the province of Limburg. It covers a surface of 10546 hectares and
inhibits approximately 49.000 inhabitants. Weert is located next to the river Zuid-Willemsvaart
4.2.3.1 Mainstreaming strategies

Reviewing the website of the municipality of Weert, it becomes clear that, as is also the case in the
municipality of Venray, climate change and climate adaptation is part of the broader theme of
sustainability.
Heerlijk Weert is a link that directs inhabitants to a website that provides information on aspects
related to sustainability such as sustainable living, sustainable entrepreneurship, sustainable mobility
and sustainable energy (intra organisational mainstreaming).
Specific attention to climate change and climate change adaptation can be found in the subjects of
nature and health (regulatory mainstreaming).
A landscape vision has been developed that pays attention to climate change and climate adaptation.
This document indicates that the focus towards the changing climate is a direct result of the goals set
by the national government and European Union. The municipality indicates that it is the
responsibility of the municipality to integrate climate change in the current policy fields.
The interviewee indicated that climate change must structurally be taken into account. The
interviewee indicated that this is currently being achieved by collaborations between policy fields
and knowledge sharing. However, regional cooperations have been mentioned to be important as
well. Weert is included in various regional cooperations with other municipalities as well as water
boards, Rijkswaterstaat and private businesses (intra organisational mainstreaming).
Natuur- en Landschapsvisie
Klimaatverandering en meer aandacht voor duurzaamheid
De gemeente Weert is zich bewust van de risico’s van eventuele klimaatextremiteiten. De
samenleving zal op de een of andere manier een antwoord dienen te hebben op mogelijke
klimaatveranderingen. Het belang van duurzaamheid neemt toe: duurzaamheid is meer
dan alleen een ecologisch vraagstuk. Naast goed rentmeesterschap over onze natuurlijke
omgeving, omvat duurzaamheid het behoud van welvaart en sociale samenhang en
veiligheid. Deze sociale economische en ecologische dimensies worden doorgaans
aangeduid als Triple P: people, profit (prosperity) en planet. Er is daarbinnen steeds meet
aandacht voor het energievraagstuk – alternatieeve, groene, energiebronnen zijn in
opkomst (waarbij steeds meer lokale initiatieven komen) – en energiebesparing in
gebouwen.

The text displayed above is highlighting a specific text within ‘Natuur- en Landschapsvisie’ of the
municipality of Weert that is focussing on the changing climate. It indicates that the municipality
must make sure that the city must adapt to the changing extremes related to the changing climate.
Furthermore, the municipality also indiated the ambition to develop the city into a climate prove city.
There are two possibilities for a subsidy present within the city (directed mainstreaming):
- a subsidy for disconnecting the rainwater from the sewage system (afkoppelen)
- a subsidy for the implementation of green roofs
The information related to these types of subsidy also provide information on other measures that
would benefit climate adaptation within the municipality that can be reached through the help of the
inhabitants.
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Weert is also involved in the ‘operatie Steenbreek’, however, this initiative just started and is
relatively new and therefore restricted to informing inhabitants of initiatives that help to reduce the
impacts of the changing climate (add-on and programmatic and intra organisational mainstreaming).
Apart from the ‘Operation Steenbreek’, the municipality is also implementing climate change
adaptation specific projects. Wadi’s have been constructed to store excessive amounts of rainwater
to make sure that the occurance of flooded streets are minimized (add-on mainstreaming).
The municipality is also aiming at redeveloping the city centre. Up to this moment, the city centre
consist of large amounts of paved structures. The municipality plans to redevelop the city centre to
make it more attractive and therefore strives to develop the city centre in a climate adaptive way
(programmatic mainstreaming).
Strategy of mainstreaming
Add-on mainstreaming

Programmatic mainstreaming
Managerial mainstreaming

Intra-organisational
mainstreaming
Inter-organisational
mainstreaming

Regulatory mainstreaming

Directed mainstreaming

Mainstreaming Explanation
Yes/No
Yes
Wadi’s and climate adaptive playgrounds have already
been developed. New initiatives ahave been started to
promote climate change adaptation. Also operation
Steenbreek is included in the policies of Weert.
Yes
Demands sustainable and natural materials within
spatial projects.
Yes
Broadening of the job descriptions of mainly the policy
field of sewage system. However, the municipality also
incorporates coordinators that make sure that the
subject of climate change is recieiving attention within
the broader organisation of the municipality.
Yes
Multiple cooperations with surrounding municipalities
and various other initiatives with the province,
waterboards and non governmental organisations.
Yes
The coordinators of climate change make sure that
every spatial project takes climate change into
account e.g. by discussing the effects of the future
project on the result of the stresstest.
Yes
Climate change and climate adaptation is part of the
vision of sustainability. Also new documents regarding
the street of the future is aiming to tackle the negative
effects of climate change within the city centre.
Yes
Various options for a subsidy are in use and new
projects (wadi) are promoted via the website and
brochures. Subsidy is available and staff education is
stimulated.

Table 11 Mainstreaming strategies municipality Weert
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4.2.3.2 Influencing factors

The first remark made by the interviewee during the interview was: ‘The job function focussing on
the climate should not exist. It must automatically be taken into account in every policy field’.
The reason for the attention towards the climate within Weert is because of the media attention and
the legal obligation that the national government demands from the municipalities. However, Weert
also incorporates a young and ambitious’ team that really want to work on climate change related
aspects. However, this would be different if the government would have a different opinion
regarding climate change. The municipal council is also stimulating initiatives regarding climate
change by means of receiving subsidy from the national government. There is a lot of energy within
Weert to act and develop in a climate adaptive and climate responsible way.
Weert conducted a stresstest as well and is actively using the tool within the spatial planning aspect
of projects. The policymakers test whether a specific project fits within the municipality by evaluating
the new project and the effect it might encounter in the future. Also projectmanagers frequently use
the tool.
However, the interviewee indicates that there is a discussion between different challenges that a
municipality has to deal with. It is not only climate change, but also biodiversity and the energy
transition are important. It is about the financial capacity that is available for a specific subject.
Weert is investigating whether a follow up of the stresstest on a regional scale is necessary as well as
investigating how the future of the streets within the city must look like, in terms of climate change.
However, this calls for discussions within the organisation of the municipality.
It is important to look at the vulnerable locations, but also locations that are not vulnerable are
important to have a look at. It is possible that the vulnerable location is part of a larger system. When
this system is improved, it might result in a less vulnerable location.
The effets of climate change are not present in Weert yet. However, there are several locations that
have encountered flooded streets and the droughts of recent years because of the location of Weert.
It is located on high sandy soils with stream valleys. So the dry period does have an effect on the
municipality. The problem is that the watersystem is build to quickly discharge the excessive
amounts of rainwater. The whole system is in need of a change. This also accounts to the people
working with water, for example the waterboards. There is a need to change the thoughts related to
water. Instead of discharging the water as quickly as possible, it is important to store the water
before discharging it. The floods experienced in Weert are not a direct result of the increasing
amount of rainfall. This is a result of mistakes within the development of the drainage system. This
means that the effects of climate change are not felt and are not an influential factor for
mainstreaming climate change adaptationin spatial planning practices in the municipality of Weert.
The main reason for the focus on the changing climate is the attention climate change receives in the
media.
The factor ‘location’ is not an influencing factor according to the interviewee. Weet is located on
higher ground which consists of sand. All the effects of rainwater occur on the outskirt of the
municipality. However, the municipality is actively focussing on climate change adaptation as well as
mitigation. Therefore, the factor of ‘location as indicated by Wamsler (2016) is not an influencing
factor according to the interviewee.
An important influencing factor is budget, according to the interviewee. The interviewee refers to the
municipality of Eindhoven, in which there is a decent amount of budget for climate change
adaptation. This is a large city and faces multiple other problems rather than climate change.
However, the city is redeveloping the inner city in a climate adaptive way because the municipality
has reseved budget to realise the goals regarding climate change. Weert is also a larger municipality
and has the capacity to take action regarding climate change. Up to this moment, the budget is solely
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focussed on identifying the problems that occur in Weert or could occur in the future as well as
researching on measures that would diminish the effects. When this is clear, the prediction is that
there will be an increase in budget to realise projects that focus on climate change. Smaller
municipalities have other issues that are more important compared to climate change which means
that there is less budget available for climate related projects or initiatives.

Factors influencing
mainstreaming
National government

yes/no
Yes

Municipal coalition

Yes

Climate related effects

No

Influence of inhabitants

No

Location

No

Capacity

Yes

Awareness

Yes

Explanation
The national government aims to have all
municipalities climate adaptive in 2050. Weert also
has to commit to this aim. The stresstest is also a tool
that is mandatory.
A green and young municipal council that is future
oriented.
Did not encounter climate change related effects.
There have been flooded streets but this was due to a
mistake in the construction of the sewage system.
The awareness among the inhabitants can be
improved. There have ben no climate related effects
so the sense of urgency is not present. However, the
subsidy do have a result since various private climate
adaptive projects have been realised.
Located on a sandbank so there are no problems. All
the rainwater is leaving the area. Drought is however
a problem in the future.
Financial capacity and the amount of knowledge is
important in order to tackle the issue of climate
change.
There is no sense of urgency in Weert but the
municipality is actively focussing on climate change
because the policymakers are aware of the changing
climate.

Table 12 Influencing factors municipality Weert
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4.2.4 Gennep
Gennep is a municipality located in the province of Limburg. It covers a surface of 5040 hectares and
inhibits approximately 17.000 inhabitants. Gennep is located next to the river Maas.
4.2.4.1 Mainstreaming strategies

Reviewing the website of the municipality of Gennep in search for climate related subjects proved to
be difficult. This does reflect on the outcome of the survey since the municipality is one of the
municipalities that is ranked as one of the least mainstreaming climate adaptation municipalities.
Documents related to the stresstest or other climate change related documents are not present on
the website of the municipality. There is one similarity to climate change found: the Gemeentelijke
Rioleringsplan (municipal plan regarding the sewage system). Although climate change and climate
adaptation are linked to the sewage system, more specifically the capacity of the sewage system,
there are more aspects related to climate adaptation in the public space.
The municipality did however come up with a vision for sustainability in which the ambition is to
become fully energy neutral in 2050. However, this is only focussed on energy neutrality and the
separation of garbage and therefore linked to climate mitigation instead of climate adaptation.
Climate adaptation is not included in the sustainability vision (regulatory mainstreaming).
Also structural visions have been developed that are focussing on three layers:
- Living;
- Housing development ;
- ‘Buitengebied’ (outskirt of the municipal boundary)
However, non of the three visions incorporates a view on climate change and climate adaptation.
The only vision that is focussing on climate change is thew ‘Omgevingsvisie’. As part of this vision, the
municipality organized a meeting with inhabitants to develop the vision in cooperation with the
inhabitants (intra organisational mainstreaming). Various themes have been discussed, amongst
others ‘Sustainable and Innovative’ as well as’ Health and Safety’.
The theme ‘Sustainable and Innovative’ resulted in the recognition that climate adaptation is needed
in order to be able to deal with water disturbance and heat stress.
The theme of ‘Health and Safety’ did not result in a link between the changing climate and the effect
this change can have on the human wellbeing and safety.
There is however one project that can be linked with climate adaptation, although the project itself is
not situated within the boundaries of the municipality itself. The municipality of Gennep cooperates
with eight different governments in the project called ‘Lob van Gennep’ (inter organisational
mainstreaming). This is an area designated to flood during periods of high water levels in the river
the Maas. It is located North of Gennep. This indicates that there is a focus on climate adaptation,
however, this focus is aimed at climate adaptation in the surrounding area of the municipality
instead of climate adaptation in the urban public space.
The municipality does however provide a subsidy for disconnecting the sewage system. This started
in 2008 already (directed mainstreaming). However, other climate change relate specific projects or
linking opportunities have not been developed (programmatic mainstreaming).
There is one civil servant working on the topic of climate change within Gennep. Therefore, the
subject does not receive the attention it actually needs. There is no staff education regarding the
changing climate as well (directed mainstreaming).
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Strategy of mainstreaming
Add-on mainstreaming
Programmatic mainstreaming

Managerial mainstreaming

Intra-organisational
mainstreaming
Inter-organisational
mainstreaming
Regulatory mainstreaming

Directed mainstreaming

Mainstreaming Explanation
Yes/No
Yes
Developed a retention area near its municipal office
and is involved in the project Lob van Gennep.
No
There are no modifications regarding the
implementating body’s sector work by integrating
aspects related to adaptations.
Yes
There is a change in job descriptions in terms of
adding the subject to the employees working on the
environment. However, there are only a few
employees responsible for environmental aspects.
Climate change is not the main focus.
Yes
There is a cooperation with surrounding larger
municipalities (Venlo, Roermond, Venray).
No
No cooperation between different policy fields
regarding projects focussing on the changing climate.
No
There is a sustainability vision focussing on
sustainability but climate change adaptation is not
included in this document.
No
There is subsidy for disconnecting rainwater from the
sewage system but no staff education or funding for
spatial projects related to climate change adaptation
within the municipality.

Table 13 Mainstreaming strategies municipality Gennep
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4.2.4.2 Influencing factors

The first question asked during the interview resulted in an answer that has a direct link to the
factors influencing mainstreaming, namely that the national government is the main reason why
climate change is taken into account in the municipality. There is a municipal council that includes
the SP, CDA and VVD. These are not the most climate active political parties. This is a factor that
according to the interviewee, results in a limited focus on the changing climate. The inhabitants of
the municipality have choosen these parties. This means that the inhabitants of Gennep do not feel
the urgency to act against the changing climate and the related effects as well. Also the factor of the
degree to which the municipality encountered the effects does influence the degree to which the
municipality is taking climate change into account. Also the coverage and attention of the media into
the changing climate and especially the drought and heat of the last two years resulted in more focus
into the theme of climate change within the municipality. Gennep started with the subsidy for
disconnecting, the rainwater from the sewage system (afkoppelen) in 2008. The interviewee
indicated that this is just a small step towards climate adaptation.
The interviewee indicates that Gennep is a municipality of approximately 17.000 inhabitants in size.
The capacity in both finance as well as knowledge and amount of policy makers within the
municipality is therefore limited compared to larger municipalities. According to the interviewee,
there are other problems that are more pressing to deal with than climate change adaptation within
Gennep.There is however a change to be recognized within the job descriptions. The interviewee
indicated that the function of ‘policyadvisor sustainability’ has been broadend with climate change
and thus climate change adaptation. However, there are three other subjects that are part of the
workload for this specific person. This means that there is only limited amount of time available to
focus on climate change. The subject of climate change has just been distributed to the policy advisor
that is focussing on sustainability but the capacity of coworkers remained the same. This results in a
higher workload and does not result in the effects that would be achieved when multiple colleagues
would be responsible for the subject of climate change. This has a realtion to the budget as well as
knowledge capacity is another factor that is influencing the degree to which the municipality is
dealing with climate change related issues.
The stresstest is a (mandatory) tool which helps municipalities to identify possible locations that can
have climate related disturbance in the future. This tool is being used within the municipality,
however this is only limited to the policymaker of sustainability. This tool and the outcomes of the
tool have been communicated within the organisation. This has, up to this moment, not led to an
increase in the use of the tool. Climate change still has to receive more attention in order to
influence other policy fields. This means that, despite the news coverage, the policy makers in other
policy fields do not feel the urgency to act climate adaptive.
Furthermore it is indicated that the project of the Lob van Gennep, as discussed in the document
analysis, is a project that is focussed on climate adaptation. Especially aiming at dealing with high
river water levels. This project is located next to Gennep. The interviewee indicates that this is a
large, climate change related project and that this resulted in an attitude within the municipality that
indicates that Gennep is already taking climate adaptive measures so there is no need for further
measures.
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Factors influencing
mainstreaming
National government

Yes/no
Yes

Municipal coalition

Yes

Climate related effects

Yes

Influence of inhabitants

Yes

Location

Yes

Capacity

Yes

Awareness

Yes

Explanation
Mandatory climate adaptive municipality in 2050 with the
stresstest as a starting point for further action.
A green coalition would help to raise the attention for
climate change and result in true actions regarding climate
change adaptation.
The effects of the changing climate are not present in
Gennep. However, the municipality is taking actions
regarding the changing climate.
The inhabitants are not aware of the chaning climate. The
subsidy for disconnecting the rainwater from the sewage is
already in use from 2008 onwards but is not used to its full
potential.
A location near a larger municipality that is actively taking
measure regarding climate change would have a positive
effect on the awareness and would stimulate Gennep to
take climate change into account.
The is no financial capacity available for climate related
projects. Also the knowledge regarding climate change is
scarce within the municipality.
When the awareness increases, there will be more guided
actions that would stimulate projects related to both
climate change adaptation as well as climate change
mitigation.

Table 64 Influencing factors municipality Gennep
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4.2.5 Valkenburg aan de Geul
Valkenburg aan de Geul is a municipality located in the province of Limburg. It covers a surface of
3690 hectares and inhibits approximately 12.432 inhabitants. Valkenburg aan de Geul is located next
to the river Geul (as the name of the municipality also indicates).
4.2.5.1 Mainstreaming strategies

Reviewing documents of the municipality of Valkenburg aan de Geul proved to be difficult.
There is no climate vision, sustainability vision or ‘omgevingsvision’ (spatial vision) developed by the
municipality, or at least not available for public access. The spatial visions of the municipality do not
indicate a special vision on climate change or sustainability (regulatory mainstreaming). The vision
related to climate change is the document focussing on the sewage system. However, a vision for the
changing climate and increase in rainwater is not included. The job descriptions have been adapted.
The civil servants focussing on the sewage system have the task to take climate change into account
(managerial mainstreaming). The interview indicated that the municipality did develop a stresstest,
in cooperation with the municipalities located in the Maas en Mergelland region (intra organisational
mainstreaming). Further actions towards the result of the stresstest have not been addressed up to
this moment. There have not been dedicated projects regarding climate change adaptation or spatial
projects that include climate change adaptation as a linking opportunity (add-on and programmatic
mainstreaming). There is however the possibility to receive a subsidy regarding measures that
stimulate the climate adaptive capacity of private space. However, this subsidy is limited to
disconnecting the rainwater from the sewage system or ‘afkoppelen’ (directed mainstreaming). Also
the structural vision ‘Wonen Limburg’ did not result in a match with climate change or climate
adaptation. It does however briefly mention sustainability and energy transition but does not
highlight or explain this. The interview indicated that in fact, the municipality of Valkenburg is not
aiming for climate change adaptation. It does however focus on the energy transition and strives to
develop fields of solar panels within the municipality. Staffeducation regarding climate change is not
stimulated in the municipality either (directed mainstreaming).
Strategy of
mainstreaming
Add-on
mainstreaming

Programmatic
mainstreaming
Managerial
mainstreaming

Intra-organisational
mainstreaming
Inter-organisational
mainstreaming
Regulatory
mainstreaming
Directed
mainstreaming

Mainstreaming Explanation
yes/no
No
There are no spatial projects focussing on climate change
adaptation. There is however an initiave to develop a field of
solar panels but this is climate change mititgation and therefore
not relevant for this research.
Yes
There are no modifications regarding the implementating
body’s sector work by integrating aspects related to
adaptations.
Yes
There is a change in job descriptions in terms of adding the
subject to the employees working on the sewage system.
However, there are only a few employees responsible for
environmental aspects. Climate change is not the main focus.
No
There is a cooperation with Maas and Mergelland (6
municipalities and conducted a combined stresstest
No
There is no cooperation between multiple policy fields
regarding climate change and climate change adaptation.
No
There is a vision focussing on sustainability but climate change
adaptation is not part of this vision.
Yes
There is a subsidy for disconnecting the rainwater from the
sewage system but there are no possibilities for staff education
or the promotion of new projects focussing on climate change

Table 75 Mainstreaming strategies municipality Valkenburg aan de Geul
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4.2.5.2 Influencing factors

The interviewee indicated that the news related to the effects of climate change on cities and regions
as well as obligatory actions demanded by the national governments have led to the increase in focus
to climate related issues. ‘The stresstest is a tool that is demanded by the national government’,
indicates the interviewee.
The municipality did not encounter climate change related effects up to two years ago when Terblijt,
a part of Valkenburg aan de Geul, had to deal with flooded streest for three times in a short period of
time. This also raised the attention for climate change. These three events resulted in the fact that
the problem s related to climate change have caught attention from the municipal government. The
local government consists of CDA and PGP (local party). The PGP is the political party in the
municipality that is pushing for more climate initiatives.
The municipaliy did stimulate local adaptation measures already by providing subsidy for
disconnecting rainwater from the sewage system. This intensified after these three events.
Also the droughts experienced over the last two years have had an effect on the degree to which the
politicians take climate change into account. It was not allowed to water the plants and trees or
footbalfields present within the municipality. This indicates that the encountering climate related
effects did have an effect on the scope of the municipality regarding the changing climate.
The recognition within the municipal council has led to a change in the descriptions of jobs. The
interviewee indicated that the function has changed from policyadvisor sewage system has been
added with the subject of climate. This has led to more work for the particular employee with the
same amount of time. This therefore leads to inefficiency and indicates that the problems related to
climate change are still not the most important issues in the municipality.
There has also been a change in strategy and visions, however, these visions do not focus on climate
adaptation. The focus of the visions is aimed at energy neutrality (implementation of agricultural
lands for the use of solar panels) and sustainability.
There are goals set for the amount of precipitation that municipality must deal with. This is set at a
precipitation intensity of T=09, meaning that the sewage system must be able to deal with
precipitation levels that can withstand a downpoor that occurs at least once every nine years.
The stresstest that is conducted for the municipalities located in the Maas en Mergelland area, as
discussed before, is only focussed on a downpoor occurring once every ten years. Other
municipalities aimed the stresstest at a downpoor occurring at least once every 20 years or more to
see where to expect climate related disturbances.
The locations with potential disturbance will be investigated and a financial overview will be
developed to find out what damage there would be if a downpoor event would occur. Based on this
overview, an implementation agenda with potential measures for the specific location can be
established. The specific measures that will be taken will be investigated after the outcome of the
implementation agenda vary from the development of a new ditch, a new sewage system or creating
more space for infiltration, etc. This indicates that the financial capacity is also a determining factor
within the municipality of Valkenburg aan de Geul. Another example is provided by the interviewee:
‘waterproblems are easy to experience but drought and heat are less tangible. The sewage system is
part of the obligatory municipal duties and a common ground. This is different with drought and
heat. This is new and the measures that would help to decrease the effects of these problems are
costly to implement. Again, the financial capacity is one of the most important factors that influence
the way in which the municipality is able to deal with climate change and climate change adaptation.
Climate change is relatively new. It requires new policy which still has to be recognized within the
municipality and therefore, the awareness regarding climate change is still in need for improvement
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despite all the attention in the media. However, the financial capacity of the municipality is also
related to the degree to which the municipality is able to deal with climate change.
The interviewee elaborates this as follows: ‘Valkenburg is a city when looking at city rights. However,
there are 17.000 inhabitants (same as in Gennep) which is the size of a town but when reviewing the
amount of visitors that travel to Valkenburg, approximately 2.000.000 each year, Valkenburg faces
the problems of a city’. This indicates that there are more pressing problems, according to the
municipal government, to deal with rather than a focus on climate change adaptation. This is also
indicated by Van Buren et al. (2012) in the literature review as well as with the single loop learning
process to increase the awareness in climate change and the related effects.
At the end of the interview, the interviewee states that encountering the effects of climate change is
an important factor in climate change adaptation but again, the financial capacity of the city is also
very important.
Factors influencing
mainstreaming
National government

Yes/no
Yes

Municipal coalition

Yes

Climate related effects

Yes

Influence of inhabitants

Yes and no

Location

No

Capacity

Yes

Awareness

Yes

Explanation
The national government has set goals
tohatmunicipalities have to deal with. It is obliged to
develop a stresstest as well.
Relatively green coalition but not active regarding climate
change and climate change adaptation.
Terblijt has been f;lodded three times over the last years.
This led to awareness within the municipal council.
However no direct actions have been taken.
The inhabitants elect the municipal council. If the
inhabitants want to focus on climate change and climate
change adaptation there would be a green coalition.
Not relevant for climate climate change aspects according
to the interviewee.
Two million visitors each year with other, more pressing
problems that require attention. There will be more
attention and focus on climate change when there is
more financial capacity.
Climate change is still new. It still needs to land within the
municipality of Valkenburg aan de Geul.

Table 8 Influencing factors municipality Valkenburg aan de Geul
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4.3 Comparing the municipalities
As explained earlier in this thesis, the questionnaire resulted in a score per municipality in terms of
degree of mainstreaming capacity. When the results were clear, a document analysis started. It could
be noticed that the municipalities that are ranked with a low score proved to have limited
information available regarding climate change and climate adaptation or related terms
(sustainability, innovation and circularity).
The municipalities that did score low on mainstreaming climate change adaptation in fact do act
against a changing climate. Every municipality that has been interviewed has conducted a stresstest,
however, some (smaller) municipalities conducted the stresstest in cooperation with surrounding
municipalities. During the interviews it is indicated that the size and capacity of a municipality is
directly influencing the way in which the municipality is actively focussing and working with climate
change and climate change adaptation. This is different from the density factor as indicated in the
theory. Density is focussing on the density and proximity of highrise buildings in the urban fabric. The
size of the municipality has a relation to the (financial and inhabitant rate) capacity a municipality
incorporates.
Conducting the stresstest in combination with surrounding municipalities is an example of the effort
that is taken in smaller municipalities in terms of the focus and attention to climate change and
climate adaptation.
The survey indicates that eight of the thirtyeight respondents regularly use the results of the
stresstest. Eighteen indicated that the stresstest is used, but not on a regular and structural basis.
During the interviews, it became clear that the municipalities that did score a high result in the
survey also indicated to use the stresstest on a regular basis during the interviews.
Almost every spatial planning project in every municipality is developed as integral as possible with
various different policy fields working together. In most cases, also the inhabitants and businesses
located in the municipality are involved in the development of spatial plans. However, the answers to
the statements ‘climate change is a subject that must be seen as an integral subject’ and ‘climate
change is seen as a stand alone subject’ vary significantly. When reviewing the spreading of the
answers provided in the survey for each question it can be stated that climate change is seen as a
subject that is an integral part within the organisation of the municipality. The second statements is
more evenly distributed.
There are municipalities (for example Venray, Nieuwegein and Valkenburg aan de Geul) that indicate
that climate change is in fact seen as an integral subject, but also indicate that it is seen as a stand
alone subject. These answers are contradictory when it comes to the theory of mainstreaming
climate adaptation. The mainstreaming theory indicates that climate change must be seen as an
integral part within an organisational structure of a municipality. However, multiple municipalities in
Limburg (and Nieuwegein) indicated that climate change is in fact an integral part, but also a stand
alone subject. The interviews build further on these results. As became clear within the
municipalities of Nieuwegein, Gennep and Valkenburg aan de Geul, climate change and climate
change adaptation is still a new subject. Heat and drought have resulted in negative effects over the
last two or three years so there is a limited focus on these aspects of climate change. Valkenburg and
Gennep indicated that climate change still has to land within the municipality. Both municipalities
indicated that this has a relation to the capacity and size of the municipality.
Larger municipalities do have the capacity to scale up in terms of broadening the organisational
structure as well as the financial means to act to, in this case, climate change. It is allowing the
municipality to actively focus on climate related programmes, projects and visions. This became clear
in both the results of the scores of the survey as well as the interviews with the municipalities. The
larger municipalities score higher while the smaller and less dense municipalities are ranked low.
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It is clear that the municipalities in Limburg pay attention to drought, heat and water related
disturbance as a result of excessive amounts of rainwater. Waterquality, biodiversity and liveability
have not been mentioned in relation to climate change and climate adaptation in both the survey as
well as during the interviews, except for Venray where there is in fact a special vision dedicated to
biodiversity.
Twentyfour out of the 38 respondents indicated that the municipality had to deal with climate
change related disturbance. These effects increased the awareness that has resulted in (increased)
attention and focus towards climate change within the municipalities.
The interviews were used to identify the disturbances faced within the municipalities. Every
municipality indicated that heat and drought have been the most significant problems over the last
two to three years. Floodings as a result of the amount of rainwater have not been a significant
climate change related problem in most of the municipalities. One municipality indicated that there
have been flooded streets as a result of excessive amounts of rainwater, but the flooded street is a
result of a mistake in the construction of the sewage system and had nothing to do with the changing
climate. During the interviews, every interviewee stated that encountering the effects of climate
change do result in a change of mind with the inhabitatns as well as the municipal council.
A few respondents even indicated that it would help if there would be flooded streets in the near
future since more budget would then be available for climate change related projects.
Budget is one of the determining factors for the degree to which climate change is mainstreamed
into the spatial planning of a municipality.
Four of the thirtyeight respondents of the survey indicated that there is budget for climate related
projects. Thirteen respondents indicated that there is no budget for climate change.
Budget specifically aimed at climate change is according to the theory of mainstreaming a negative
influence for the degree to which mainstreaming is included within a municipality.
However, the interviews indicated that the municipalities that did score high on the list of
mainstreaming all included a dedicated amount of money for climate related aspects.
However, the budget is limited to €250.000 a year in three of the four municipalities and focussed on
increasing the knowledge within the municipality as well as research into climate adaptative
measures and locations that might encounter climate hinder in the future.
It is also indicated that, when there is a project solely focussing on climate adaptation, the project is
in most cases paid by the policy field focussing on the sewage system.
The presence of a climate coordinator or dedicated climate department is in close relationship to the
degree of the availability of budget. When the respondent indicated that there is budget available
with the aim of climate change, this respondent also indicated that there is a climate coordinator or
climate deparment present within the municipality.
Especially the municipalities that score high on mainstreaming climate change adaptation indicated
that there is specific amount of budget available for the subject of climate change. These
municipalities also indicated during the interview that there is at least one coordinator for climate
change. However, there is no specific department solely dedicated to the issue of climate change.
When it comes to the theory of mainstreaming, this is positive since a dedicate climate department
would indicate that mainstreaming of climate change is not an integral part within the organisation,
but rather a stand alone subject. Based on the answers provided to the statements of ‘budget’ and
‘climate department’ in the survey as well as during the interviews it can be concluded that none of
the municipalities sees climate change as a fully dedicated approach according to these two
statements.
The survey indicated that in two of the thirtyone municipalities, there has been or will be a project in
the urban public space that is solely developed, or will be developed, with the aim of climate
adaptation. All other spatial developments have so far seen climate change as a linking opportunity
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(meekoppelkans). In terms of the mainstreaming strategy, this is positive since it indicates that
resources are distributed in order to achieve climate adaptive goals. There are changes in job
descriptions and the development of strategies to be recognized within the municipalities of the
province of Limburg. This is indicated in both the results of the survey as well as the interviews.
However, a dedicated vision or approach solely focussing on climate change adaptation is not
present within the municipalities. Eight respondents indicated that there have been climate related
goals established. However, during the interviews it became clear that the climate goals are
focussing on energy neutrality and circularity. The case studies shows that climate change is in all
four case studies of the municipalities in Limburg a part of sustainability, energy neutrality and
circularity.
According to the score of the questionnaire, Nieuwegein is ranked as third best performing
municipality compared to the municipalities located in the province of Limburg. When it comes to
the document analysis, there is one municipality that can be compared to Nieuwegein: Weert. Both
municipalities provide most information regarding legal documents aiming at climate change and
climate change adaptation. Both municipalities have established a vision that deals with climate
change. However, this information has not been found within the other municipalities included in the
case studies.
There is a difference between the documents of Nieuwegein and Weert. Climate change is part of a
broader vision of sustainability within the municipality of Weert, while Nieuwegein has a dedicated
vision and implementation agenda solely aimed at climate change adaptation.
Weert is part of various cooperation agreements between municipalities and initiatives while
Nieuwegein is involved in one cooperation agreement. As can be seen in the case studies,
Nieuwegein does incorporate all mainstreaming strategies within the organisation of the
municipality. This is also the case for Weert.
All factors as indicated by the overview in figure 4 are, according to the interviewee, influencing
factors in mainstreaming climate change adaptation, except for the factor of the influence of
inhabitants. This is also the case within the four municipalities in Limburg. However, the
municipalities of the province of Limburg did indicate that the location of the municipality is not a
influencing factor. This is a difference between the municipalities in Limburg and Nieuwegein.
Another difference is found within the subject of influencing factors. The municipalities of Limburg
indicate that the size of the municipality is an important determining factor. The size and amount of
inhabitants influences the (financial) capacity of the municipality. Nieuwegein however indicated that
the size of the municipality did not influence the way in which Nieuwegein is focussing on the subject
of climate change.
However, the municipalities that participated in the case studies pointed to the fact that the factor
national government as well as the municipal council and experiencing the climate change related
effects within a municipality are the most important influencing factors for the degree to which
climate change and climate change adaptation are integrated within the organisational structure of a
municipality.
Overall it can be stated that the influencing factors as indicated in the annex have been present
within the five case studies. However, there is a difference between the larger and smaller
municipalities since the larger municipalities indicate that the location of the municipality as well as
the influence from the inhabitants should be seen as a influencing factor, according to the
repondents. Not all of the influencing factors however seem to be as determining factors as others.
There does not seem to be a difference in influencing factors for the way in which municipalities in
Limburg mainstream climate change adaptation in comparison to a municipality located in a different
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province. However, Nieuwegein indicated that the location is important while the municipalities in
Limburg indicated that the location is not an important influencing factor.
The influencing factors for mainstreaming climate change adaptation as indicated in figure 4 are
present in the case studies. However, only the municipality of Gennep indicated that every aspect of
the influencing factors is present within the specific municipalities.
During the interviews, it became clear that there is however one other factor that is an important
factor for the degree to which climate change adaptation is mainstreamed in the spatial planning
pracitces of a municipality: size. One of the factors present in the current theory on factors
influencing mainstreaming is density, however this is focussed on the density and proximity of
(highrise) buildings and the related effects of heat stress. There is no factor related to the actual size
of the municipality in terms of amount of inhabitants. The amount of inhabitants determines the
amount of financial capacity. However, smaller municipalities face different problems that require
attention as well. When a new subject (such as climate change) is added to the mandatory work that
a municipality must take care for, this will automatically be distributed among the present civil
servants. Larger municipalities have more capacity and have the ability to hire new employeers to
focus on the added subject. Smaller municipalities do not have this capacity and therefore, the size of
the municipality must be seen as a influencing factor for mainstreaming climate change adaptation.
However, Nieuwegein indicated that the size is not an influencing factor. This is a difference between
the municipalities in the province of Limburg and the municipality of Nieuwegein
Another factor that is influencing the degree to which climate change is mainstreamed into the
spatial panning of a municipality is the attention climate change receives in the media.
However, this factor is also closely linked to the factor of awareness.
The interviewees indicated that the media attention is in close relation to the degree to which a
community is aware of the negative effects of climate change. Without the media, there will not be
an increase in awareness. This indicates that awareness om itself is not an influencing factor. The
awareness is a result of a different influencing factor. According to the interviewees, this factor is the
media in terms of news coverage on television as well as local and national newspapers.
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5. Conclusion & Recommendations
5.1 Emperical conclusion
The Dutch national government as set the goal that every municipality in The Netherlands has to be
fully climate adaptative by the year 2050. Maintsreaming is, according to recent scholarship, the
main route to become fully climate adaptive. Climate adaptive capacity is mainly the result of
measures taken in the public space. This means that municipalities have to invest in ecological,
technical, and spatial adaptation to make sure that the effects of climate change do not result in
disturbance.
The main goal of this research was to identify the degree to which municipalities in the province of
Limburg mainstream climate change adaptation in spatial planning and which factors advance or
hinder the degree to which climate change is mainstreamed in the spatial planning practices of a
municipality.
Although mainstreaming is a theory that has received increased attention amongst scholars and
exists for a longer period of time, mainstreaming climate change adaptation is not a familiar aspect in
spatial planning practices of municipalities. This chapter will provide answers to the subquestions as
indicated in the introduction and will provide an answer to the main research question:
’How do municipalities in the province of Limburg integrate climate change adaption in spatial
planning and which conditions advance or hinder mainstreaming?’
The first subquestion is focussing on the current and future climate effects and problems.
As is indicated in the literature review, the most important effects are heat, drought and water
related issues as a result of an increase in frequency and intensity of extreme rainfall events.
Especially during the last three years, drought and heat have become climate related problems in
cities as well as the srurrounding area, although the droughts are mainly causing disturbance in the
agricultural areas surrounding cities.
These issues have been addressed by the respondents of the questionnaire as well as the
interviewees included in the case studies. However, also biodiversity, water quality and health are
aspects that are related to current and future climate change related problems. These aspects of the
changing climate are not as clear as the effects caused by drought, heat and floods and therefore
receive limited attention by the municipalities. However when climate change related effects
become visible, it is more likely that municipalities will act against the changing climate to make sure
that the eefects will not occur again.
The definition of climate adaptation is the second subquestion for this research.
The theoretical framework of this research already provided an answer to this sub question. The
theoretical framework indicates that adaptation is perceived as a response to risks associated with
environmental hazards and the effects on humans in terms of vulnerability or the capacity of human
beings to deal with disasters (the adaptive capacity) according to Smit (2006). However, it is also
seen as the ‘adjustment in ecological, social or economic systems in response to actual or expected
climatic stimuli and their effects or impacts (Pielke, 1998, p.159) and are ‘fundamentally linked to
development’ (Huq, 2004, p.16).
Climate change adaptation however is indicated by the Intergovernmental Panel on Climate Change
(2007) as adjustments in natural or human systems in response to the changing climate and its
effects, which can cause harm or create beneficial opportunities. Doria et al (2009) builds on this
statement by defining it as adjustments that reduce the risk or vulnerabilities associated with a
changing climate, without compromising economic, social, and environmental sustainability. Doria et
al (2009) hereby adds the dimension of sustainability to climate adaptation. However, sustainability
is usually focussed on mitigating aspects regarding climate change. Ramaker et al. (2005) indicates
that adaptivity is a solution to deal with the consequences posed by climate change but also adds the
term of flexibility to climate adaptation. Adaptation planning is another term that is added to the
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concept of climate adaptation. This is focussing on the availability and use of current and future
climate change effects as well as on studying the suitability of current and future management
(Kwadijk et al., 2010).
How climate adaptationcan be mainstreamed in spatial planning practices is the focus of the third
research question.
According to Wamsler (2016) there are seven strategies to which climate change can be
mainstreamed in the spatial planning practices of a municipality. Each strategy incoparporates
various indicators that relate to a specific mainstreaming strategy. One strategy (directed
mainstreaming) can be seen as the most advanced strategy for mainstreaming. A combination of
sthe strategies programmatic, intra and regulatory mainstreaming is also seen as directed
mainstreaming and therefore the most advanced situation. If non of the mainstreaming strategies
are present within a municipality, there is no integration of climate change and therefore no

Tabel 9 Mainstreaming strategies (Runhaar, 2012)

mainstreaming climate change adaptation.
When the previous questions have been answered, the next question is focussing on how climate
change adaptation is mainstreamed in spatial planning within the municipalities located in the
province of Limburg. Included in the questionnaire is a question that is focussing on climate specific
goals and visions. The response to this question indicates that 75% of the municipalities in the
province of Limburg do integrate climate change goals and visions. However, the case studies
indicated that in fact in one out of five municipalities in fact do incorporate a dedicated vision and/or
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clearly described goals regarding climate change and climate change adaptation. Climate change is
often seen as a part of a ‘broader theme’. In most cases, this ‘broader theme’ is sustainability.

Figure 18 Mainstreaming strategies in the province of Limburg

Biodiversity is also an aspect that is regularly linked with climate change and climate change
adaptation. Indicated in table 18 is the presence of mainstreaming strategies per municipality.
Overall it can be concluded that the most dominant mainstreaming strategies among the
municipalities in the province of Limburg are programmatic mainstreaming, managerial
mainstreaming and inter- and intra organisational mainstreaming. This means that climate change is
seen as a linking opportunity, that municipalities cooperate internally as well as externally with
businesses and the civil society.
When it is clear how municipalities integrated climate change adaptation, it is important to identify
the difficulties faced by municipalities in mainstreaming climate climate change adaptation in
spatial planning.
The answer to this subquestion has been derived during the interview phase of the case studies.
Therefore, it is important to dedicate a research question to identify these factors and investigate
the effect of the factors during the interviews with employees of the selected municiaaplities for the
case studies.
The theory of Wamsler (2016) indicated multiple factors that influence the degree to which climate
change is mainstreamed in spatial planning within municipalities.
The factors influencing mainstreaming are as follows:
- National government
- Municipal coalition
- Climate change related effects
- Influence of inhabitants
- Location
- Capacity
- Awareness
The case studies indicated that the factors indeed enhance the degree to which climate change
adaptation is mainstreamed in the spatial planning practices of a municipality. According to the
interviewees, the national- and municipal government as well as the effects of climate change are
the most dominant factors that influence the degree to which climate change is mainstreamed.
As mentioned various times in this research, the national government has set the goal that every
municipality has to become climate adaptive by the year 2050, and has to act in a climate adaptive

69

way by the year 2020. This means that the national government is demanding that climate change is
taken into account by the municipalities.
The local government, or municipal coalition, is elected by the inhabitants of the municipality.
A ‘green’ municipality means that there is more focus on nature and therefore also on the changing
climate. A liberal oriented municipal coalition sees other issues as more urgent and therefore has a
limited focus on the changing climate. In municipalities in which there is a ‘green’ municipal coalition,
there is more capacity available regarding climate change adaptation.
Capacity both in terms of budget available to develop climate adaptive measures in the public space
as well as professional capacity in terms of employees that focus on climate change.
Awareness regarding the changing climate is also a factor that can advance or hinder the degree to
which climate change is mainstreamed into spatial planning within a municipality.
Awareness can be linked to the factor of ‘climate change related effects’ since the awareness
increases when the effects are felt on a local level. One of the interviewees (municipality of
Valkenburg aan de Geul) indicated that there has been no focus on the changing climate up to three
years ago. Since then, there has been more attention to the climate change, although limited. This
increase of attention towards the changing climate is the result of locally felt effects of the changing
climate because a neighbourhood within this specific municipality has been flooded three times in a
row as a result of intensive events of precipitation. These event raised the awareness regarding
climate change and has since then been on the political agenda of this specific municipality.
The theoretical framework, questionnaire and case study indicated that climate change is a subject
that is taken into account within every municipality located in the province of Limburg. However, it is
stated that is is difficult to mainstream climate change adaptation in spatial planning practices since
it is a (still relatively new) subject that requires specific knowledge about the topic as well.
This means that there is also a need for a partial dedicated approach within municipalities for the
subject of climate change in order to successfully integrated climate change adaptation within a
municpality. The interviews indicated that the financial capacity is one of the most important factors
to successfully integrate climate change adaptation. When there is nog budget available, there will
not be any action regarding the changing climate. However, the availability of budget is the response
of the occurance of effects related to climate change, to make sure that these effects do not occur
again. In other words, when the effects of climate change are not felt in the municipalites, there will
not be, or at least less, budget available for projects aiming at climate change adaptation.
When budget is available, there will also be more employees available that focus on climate change
and climate change adaptation. The larger municipalities do have the budget and capacity to focus
on mainstreaming climate change and focus on guided actions towards integrated climate measures
in the urban space. However, smaller municipalities do usually not aquire this capacity, both in terms
of financial budget as wel as employees that can focus on climate change adaptation. This has to do
with other issues present within the smaller municipalitiesas well that are perceived as more
pressing compared to the topic of climate change adaptation.
The case studies indicated that within these smaller municipalities, there is also a knowledge gap
since climate change is still a relatively new subject within the policy arena’s.
Despite this knowledge gap, over 75% of the respondents to the questionnaire indicated that climate
change has been taken into account in recently developed spatial projects already. This indicates that
climate change is seen as a linking opportunity when it comes to spatial planning related projects.
Approximately 25% of the respondents of the questionnaire indicated that dedicated projects
focussing on climate adapation alone have recently been realized. This also indicates that climate
change adaptation is seen as a linking opportunity in spatial planning.
65% of the respondents to the questionnaire indicated that there is no budget available that is solely
used for climate change related projects. During the case studies, there were two municipalities that
did incorporate a dedicated budget for climate change. However, this budget is only limitied and, up
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to this moment, used for explorative research into the future effects and possible measures to
prevent climate related distrubances to occur.

The research has identified seven strategies that have a relation to mainstreaming climate change
adaptation. The dominant mainstreaming strategies for the province of Limburg in general are the
programmatic mainstreaming stategy, managerial mainstreaming strategy and inter- and intra
organisational mainstreaming strategy.
These strategies indicate that climate change is seen as a linking opportunity when it comes to spatial
projects, there have been alterations to the descriptions of job functions and departments as well as
financial budget and that municipalities cooperate within the organisation as well as externally with
businesses and the civil society.
The factors that advance or hinder mainstreaming climate change adapation in spatial planning have
been identified and explained within this research. The most dominant factors are the national
government, local government (municipal coalition) and the effects of climate change within a
municipality.
The location and influence of the inhabitants is not directly seen as factors that advance or hinder
mainstreaming climate change adaptation while capacity and awareness are linked to the three
dominant factors indicated in the beginning of this paragraph. Capacity, both in terms of financial
budget as well as amount of employees available to focus on climate change, is a result of the
influence of the national- and local government as well as the effects of climate change felt on a local
level. The effects of climate change on a local level has a relation to the factor of awarenss. When the
effects are not present within a municipality, there is less awareness regarding the changing climate.
When there is limited awareness of the changing climate, there is also limited capacity available.
This indicates that there is also a relation as well as influence between the factors of capacity and
awareness .

5.2 Theoretical conclusion
This research took the conceptual framework of Uittenbroek (2013) as a starting point in which three
boxes of understanding, planning and managing are present. The framework is already focussing on
mainstreaming climate adaptation in the policy field of urban planning and was therefore in need of
minor adaptations. The framework has been adapted and extended with the mainstreaming
strategies as indicated by Wamsler (2016) and the influencing factors of Runhaar (2012).
As can be seen in chapter 4 ‘Results’, the strategies as indicated by Wamsler (2016) are widely
recognized within the municipalities of Limburg. The directed mainstreaming strategy is the least
mentioned strategy. However, this strategy directly indicates a fully mainstreaming climate change
adaptation approach.
The factors as indicated by Runhaar (2012) have also been widely recognized by the interviewees.
However, the factors ‘location’ and inhabitants’ are not broadly supported and therefore less
relevant as influencing factors. Two other factors have been mentioned by the interviewees as more
relevant for mainstreaming: media and size of the municipality. The interviewees indicate that the
media is a large influencing factor in the degree to which climate change is mainstreamed into spatial
planning of a municipality and should therefore be included in the list of influencing factors of
Runhaar (2012).
Also the size is an important influencing factor since the size determines the capacity of a
municipality and the degree to which the municipality is able to mainstream climate change
adaptation.
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5.3 Reflection
Although this research has added scientific knowledge about how municipalities located in the
province of Limburg mainstream climate change adaptation, there are however multiple barriers to
be recognized within the process of the development of the master thesis.
The first barrier within this research is related to the amount of respondents to the questionnaire.
The survey has been sent to various employees per municipality with a broad range of policy fields
varying form the sewage system to spatial planning, public domain as well as infrastructure.
However, only thirtyeight repondents have provided answeres to the questionnaire.
Thirtyeight respondents is not enough to speak of a scientific acceptable amount of respondents.
Therefore, the reliability of the results of the presence of mainstreaming strategies in the
municipalities can be questioned. However, since every municipality (except for one) has responded
to the questionnaire, the results do provide reliable and interesting information regarding the overall
results for the province of Limburg regarding mainstreaming climate change adaptation in spatial
planning.
The second barrier is the amount of interviews that has been conducted.
Per municipality, there has been one respondent present during the interviews. Therefore, the
results of the interviews are indicative. However, the interviewees provided sufficient information
regarding the mainstreaming strategies and, most importantly, the factors that influence
mainstreaming climate change adaptation. Therefore, the results derived from the interviews can be
seen as decent results that provide reliable information on the presence of the mainstreaming
strategies as well as the factors influencing mainstreaming.

5.4 Recommendation
The recommendation that can be retrieved from this research is that the factors of size and media
should be added to the factors that are influencing the degree to which climate change is
mainstreamed into the spatial planning of municipalities included in the theory of Wamsler (2016).
Size differs from density, as is already described in this document already. The density aspect is
related to the proximity of buildings to each other within a municipality. Size has to do with the
density in terms of amounts of inhabitants and is also in close relation to the (financial and available
employees) capacity of a municipality.
The financial budget as well as the amount of employees available to work on the aspect of climate
change is dependent on the budget as well. Smaller municipalities have other issues that are more
pressing to deal with than climate change and climate change adaptation. This means that the
smaller municipalities do not invest and focus (as much as larger municipalities) on climate change
adaptation.
Another factor that came forward during the case studies is the media. Although this is close relation
to awareness, the media is the driving factor of raising awareness. The awareness regarding the
changing climate and the related effects will rise when the effects are felt locally. However, when
these effects are not present within the municipality, there is another way to increase the
awareness: the media. When there is a flooding caused by an increase in precipitation elsewhere,
this will be highlighted by the media (newspapers, facebook, news on national television). This
reaches a broad public which stimulates the awareness that the climate is changing. In other words,
the media is needed to stimulate the influencing factor of awareness.
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5.4.1 Recommendation for further research
According to researchers, mainstreaming is the way to go to develop climate adaptive municipalities.
This research made a start with the exploration of the degree to which mainstreaming climate
change adaptation in spatial planning is used within the municipalities in the province of Limburg.
Although a start has been made with the identification of mainstreaming climate change adaptation
in the spatial planning practices in the municipalities within Limburg, there is more research
necessary towards in-depth knowledge regarding the municipalities that have not been included in
the case studies. So far, only four municipalities within the province of Limburg have been selected
for a case study research, based on the results of the questionnaire. Although the two best and two
worst mainstreaming performing municipalities have been used in the case studies, it is useful to
include more municipalities in the case studies to increase the amount of knowledge regarding the
influencing factors of mainstreaming climate change adaptation.
A start has been made to identify the influencing factors regarding mainstreaming climate change
adaptation within municipalities. The theoretical framework provided information in these factors
which have been used in the interviews to test whether these factors are indeed influencing factors.
However, more in-depth case studies are necessary to verify the results of this research
The results of the degree of which municipalities in Limburg mainstream climate change has been
compared to the municipality of Nieuwegein. The comparison made a start to identify whether there
are regional differences in mainstreaming climate change adaptation. Also the influencing factors
have been compared between the municipalities of Limburg and Nieuwegein. However, this
comparison has been limited to Nieuwegein only. In order to develop a well underpinned conclusion,
more research is necessary into other representative municipalities located in every other province
located within The Netherlands.
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Annex 1: Survey
Beste heer/mevrouw,
Deze korte vragenlijst (5 tot 10 minuten) bestaat uit voornamelijk meerkeuzevragen en richt zich op
klimaatadaptatie in de gemeenten in de provincie Limburg. Deze enquête is onderdeel van de
scriptie voor de master Cities, Water and Climate Change aan de Radboud Universiteit Nijmegen. Er
is gekozen voor klimaatadaptatie omdat dit interventies zijn in zowel bestaand bebouwd gebied als
nieuwbouwlocaties. Het doel van deze enquête is om te achterhalen hoe gemeenten in de provincie
Limburg omgaan met het klimaat en welke factoren klimaatadaptatie versterken of juist
bemoeilijken.
Hartelijk dank voor uw medewerking aan deze enquête.
Met vriendelijke groet,
Ruud Griffioen
Algemene vragen
1. Bij welke gemeente bent u werkzaam?
2. Wat is uw functie?
Klimaatverandering
3. Ik ben bekend met klimaatverandering
4. Wat verstaat u onder klimaatverandering?
5. Ik ben bekend met klimaatadaptatie
6. Ik neem klimaatverandering mee in mijn dagelijkse werkzaamheden. Kunt u dit toelichten?
7. De stresstest wordt veel gebruikt bij projecten
8. Klimaatverandering is een onderwerp dat meegenomen wordt in bestaande plannen
9. Indien antwoord bij vraag 8 ja: Welke disciplines worden betrokken bij de totstandkoming
van deze plannen?
10. Droogte is een onderwerp dat meegenomen wordt in nieuwbouwplannen
11. Hitte is een onderwerp dat meegenomen wordt in nieuwbouwplannen
12. Wateroverlast is een onderwerp dat meegenomen wordt in nieuwbouwplannen
13. Waterkwaliteit is een onderwerp dat meegenomen wordt in nieuwbouwplannen
14. Klimaatverandering wordt gezien als een integraal onderwerp binnen de gemeente
15. Klimaatverandering wordt gezien als een apart onderwerp binnen de gemeente
16. Er is binnen de gemeente een speciale afdeling of coördinator voor het klimaat
17. Er is een speciale ’klimaatpot’ beschikbaar voor projecten met als doel klimaatadaptatie
binnen de gemeente
18. Er zijn onlangs projecten gerealiseerd waarin klimaatadaptatie het hoofddoel was
19. Het meenemen van klimaat in projecten zorgt voor meerwaarde in deze projecten
20. Er zijn in de afgelopen jaren veranderingen geweest in de zin van procedures, ontwikkelen
van strategieën, inhoud van beleidsdocumenten en gerelateerde instrumenten
21. Er zijn in de afgelopen jaren veranderingen geweest in de zin van verandering van disciplines
of vacatures gericht op het klimaat
22. Er zijn klimaatdoelstellingen opgesteld binnen gemeente
23. Er wordt scholing aangeboden aan de huidige werknemers omtrent het klimaat
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Participatie
24. Burgers worden meegenomen in de planfase van een project
25. Burgers worden meegenomen in de realisatiefase van een projecten
26. Bedrijven worden meegenomen in de planfase van een project
27. Bedrijven worden meegenomen in de realisatiefase van een project
28. Er zijn subsidie mogelijkheden voor burgers en bedrijven omtrent het klimaat
Communicatie
29. Klimaatprojecten worden goed gecommuniceerd binnen de gemeente
30. Er zijn voorlichtingen voor burgers en bedrijven gerelateerd aan klimaatverandering
31. Welke tools (zowel beleidsmatig als fysiek) zouden helpen om het klimaat bij elke discipline
een standaard onderwerp te maken?
32. Een kosten-baten tool zou helpen om het klimaat tot een integraal onderwerp te maken
binnen de gemeente
Afsluitende vraag
33. Bent u bereid om in een later stadium mee te werken aan een interview (circa een uur)?
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Annex 2 (Demographic) overview municipalities Limburg and
Nieuwegein
Municipality

Inhabitants

Size

Beek

15.895

Inhabitants
per ha
2.104 ha 7,6

Beekdaelen

25.853

7.840 ha 3,3

Beesel

13.648

2.920 ha 4,7

Bergen

29.950

Brunssum

28.241

11.983
2,5
ha
1.734 ha 16,2

EchtSusteren
EijsdenMagraten
Gennep

31.765
25.023

10.461
3
ha
7.841 ha 3,2

17.052

5.040 ha 3,4

GulpenWittem
Heerlen

14.600

7.315 ha 2

89.177

4.557 ha 19,6

Horst aan de
Maas
Kerkrade

41.732
45.960

19.190
2,2
ha
2.215 ha 20,7

Landgraaf

37.456

2.468ha

Leudal

36.232

Maasgouw

24.000

16.491
2,2
ha
5.812 ha 4,1

Maastricht

119.000

6.001 ha 19,8

Meerssen

19.040

2.760 ha 6,9

Mook en
Middelaar
Nederweert

8.059

1.883 ha 4,3

16.700

10.225
ha

Peel en
Maas
Roerdalen

43.351
20.693

15.941
2,7
ha
8.873 ha 2,3

Roermond

56.973

7.105 ha 8

15,2

1,6

Source
https://www.gemeentewerken.nl/gemeenten/limburg/
beek
https://www.gemeentewerken.nl/gemeenten/limburg/
beekdaelen
https://www.gemeentewerken.nl/gemeenten/limburg/
beesel
https://www.gemeentewerken.nl/gemeenten/limburg/
bergen
https://www.gemeentewerken.nl/gemeenten/limburg/
brunssum
https://www.gemeentewerken.nl/gemeenten/limburg/
echt-susteren
https://www.gemeentewerken.nl/gemeenten/limburg/
eijsden-margraten
https://www.gemeentewerken.nl/gemeenten/limburg/
gennep
https://www.gemeentewerken.nl/gemeenten/limburg/
gulpen-wittem
https://www.gemeentewerken.nl/gemeenten/limburg/
heerlen
https://www.gemeentewerken.nl/gemeenten/limburg/
horst-aan-de-maas
https://www.gemeentewerken.nl/gemeenten/limburg/
kerkrade
https://www.gemeentewerken.nl/gemeenten/limburg/
landgraaf
https://www.gemeentewerken.nl/gemeenten/limburg/
leudal
https://www.gemeentewerken.nl/gemeenten/limburg/
maasgouw
https://www.gemeentewerken.nl/gemeenten/limburg/
maastricht
https://www.gemeentewerken.nl/gemeenten/limburg/
meerssen
https://www.gemeentewerken.nl/gemeenten/limburg/
mook-en-middelaar
https://www.gemeentewerken.nl/gemeenten/limburg/
nederweert
https://www.gemeentewerken.nl/gemeenten/limburg/
peel-en-maas
https://www.gemeentewerken.nl/gemeenten/limburg/
roerdalen
https://www.gemeentewerken.nl/gemeenten/limburg/
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Simpelveld

10.550

1.650 ha 6,4

SittardGeleen
Stein

93.319

8.058 ha 11,6

26.100

2.365 ha 11

Vaals

9.875

2.400 ha 4,1

Valkenburg
aan de geul
Venlo

16.347

3.690 ha 4,4

100.872

Venray

43.258

Voerendaal

12.432

12.901
7,8
ha
16.499
2,6
ha
3.154 ha 4

Weert

49.000

Nieuwegein

61.223

10.546
4,6
ha
3.205 ha 19,1

roermond
https://www.gemeentewerken.nl/gemeenten/limburg/
simpelveld
https://www.gemeentewerken.nl/gemeenten/limburg/
sittard-geleen
https://www.gemeentewerken.nl/gemeenten/limburg/
stein
https://www.gemeentewerken.nl/gemeenten/limburg/
vaals
https://www.gemeentewerken.nl/gemeenten/limburg/
valkenburg-aan-de-geul
https://www.gemeentewerken.nl/gemeenten/limburg/
venlo
https://www.gemeentewerken.nl/gemeenten/limburg/
venray
https://www.gemeentewerken.nl/gemeenten/limburg/
voerendaal
https://www.gemeentewerken.nl/gemeenten/limburg/
weert
https://www.gemeentewerken.nl/gemeenten/utrecht/
nieuwegein
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Annex 3 Questions municipalities Limburg en Nieuwegein
1. Wat is de reden dat er veel of weinig aandacht is voor het klimaat in deze gemeente?
2. Welke strategie voor klimaat adaptatie is er opgesteld voor de gemeente?
3. Waarom wordt klimaatadaptatie gezien als zowel een integraal als een losstaand
onderwerp?
4. Wat is de reden waarom klimaat adaptatie wel of niet standaard word meegenomen in
ruimtelijke projecten?
5. Welke veranderingen zijn er geweest in de vacatures in de afgelopen jaren?
6. Welke aanpassingen zijn er geweest in procedures, ontwikkelingen en beleidsdocumenten in
de afgelopen jaren gerelateerd aan het klimaat?
7. Wat is de reden dat droogte, hitte, waterkwaliteit en biodiversiteit lager wegen in de
effecten van klimaat op de stad dan bijvoorbeeld wateroverlast en leefbaarheid? Heeft dit te
maken met de strategie van de gemeente?
8. Spelen de problemen van voorgaande jaren zoals droogte en hitte een rol bij besluiten over
projecten?
9. Worden burgers en bedrijven betrokken bij (klimaat)projecten in de openbare ruimte?
10. Waarom worden burgers wel of niet meegenomen in het opstellen van projecten in de
openbare ruimte?
11. (Hoe) worden burgers en bedrijven gestimuleerd om klimaat adaptief te denken en
eventueel ook te handelen?
12. Waarom is er (g)een klimaatpot beschikbaar en waarom is de keuze niet gevallen op het
verdelen van de klimaatpot onder andere vakgroepen/disciplines?
13. Is, en op welke manier, speelt de geografische ligging en opbouw van de gemeente een rol
bij klimaat adaptieve projecten?
14. Welke andere factoren zorgen er voor dat er in deze gemeente veel of weinig aandacht is
voor het klimaat en klimaatadaptatie?
15. Op welke manier wordt de klimaatafdeling/coördinator gebruikt bij projecten in de openbare
ruimte?
16. Waarom wordt er wel/geen scholing aangeboden omtrent het klimaat. Als er wel scholing
wordt aangeboden: waar bestaat deze scholing uit?
The questions listed above will be used during the interview of approximately one hour. Not every
question will be used since some might be irrelevant or has been answered in previous questions
already. These questions are also generally aimed at mainstreaming, but more specific to the
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influencing facotrs. There are also more specific questions which vary per municipality, based on the
results of the documents analysis.
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Annex 4 Contact with municipalities
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