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Abstract
….
Climate change can be considered the biggest challenge that societies face nowadays. The
negative pressures caused by climate change are likely to increase in the future and are likely
to have large social, ecological and economic impacts. Especially urban areas, like Arnhem, are
experiencing increased pressures, such as heavy and more intense rainfall and the urban heat
island effect. These issues caused by climate change are not straightforward, and there is
uncertainty about the intensity, type or moment of occurrence of these issues. Central to
lowering the vulnerability and impacts of climate change on society is climate adaptation,
which can be considered a complex process and objective. However, there is an increasing
interest in the planning, financing and implementation of adaptation to climate change.
Nevertheless, municipalities across the Netherlands, including Arnhem, are struggling with the
implementation of climate adaptation measures on urban business parks. This is mainly caused
by private ownership of properties and large shares of climate adaptation measures that need to
be implemented in these spaces. Next to that, some property owners are not willing or not able
to invest in climate adaptation.
Nevertheless, the large share of privately-owned properties on urban business parks asks for
the involvement of property owners in the climate adaptation process. Due to the importance
of the involvement of the private sector in climate adaptation this research sheds light on the
various factors that foster or obstruct the climate adaptation process by property owners on
urban business parks in Arnhem. In doing so the research focuses on already existing business
parks because the issues on the implementation of climate adaptation measures are mainly
taking place there. This was done because the municipality has the ability to directly impose
new regulations on yet to be constructed business parks whereas that is more difficult on
existing ones. The main focus of this research then lies on the fostering of climate adaption
measures on urban business parks. Therefore, by looking at which factors foster or obstruct
climate adaptation, and which factors the municipality can influence, this research tries to
answer the research question: ‘How can the municipality of Arnhem foster the implementation
of climate adaptation measures on urban business parks within the municipality?’ In answering
this question, the researcher first built up a theoretical framework which discusses theories
about climate adaptation in general, the engagement of enterprises in adaptation, the effect of
the size of the enterprise on engagement, risk perceptions, risk management frameworks and
policy instruments which can be used by the municipality of Arnhem. Based on this theoretical
framework a conceptual model was constructed from which an operationalisation took place to
construct questions for the survey and semi-structured interviews within this mixed-method
approach. Finally, the conclusion of this research offers a policy advice which is given to the
municipality on how the municipality can best foster climate adaptation on urban business
parks.
The results have shown that the factors: perspectives, risk communication and information,
ability to finance adaptation and financial considerations, split incentives and risk awareness
foster or obstruct the climate adaptation process on urban business parks. It can be concluded
that risk communication and information can directly be influenced and is mostly a policy
instrument used to foster desired behaviour. Next to that, the factors ability to finance and
financial considerations, risk awareness and split incentives can indirectly be influenced by the
municipality of Arnhem by the application of measures and approaches such as subsidies,
improvements in the process of subsidies, communication and information on subsidies, tailormade communication, communication through overarching networks, integral climate
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adaptation, a pioneering and active role of the municipality, fostering agreement on costs and
finally incentivising with financial means.
From this research, it can then be concluded that the municipality of Arnhem could make
several alterations on its approach to climate adaptation in order to further foster the
implementation of climate adaptation measures by property owners on urban business parks.
First, according to the respondents the municipality should find a balance between an integral
and personal approach to climate adaptation, to involve more stakeholders and create more
support. Secondly, the municipality should keep on incentivising property owners with
financial instruments but also focus on making the subsidy process less time-consuming.
Thirdly, the municipality should focus on two types of communication: communication through
overarching networks and tailor-made personal communication, which is also focused on
lowering fear about the subsidy process. Finally, the municipality should actively show that it
wants urban business parks to be climate adaptive in the future. The municipality should
become an example for property owners by increasingly implementing climate adaptation
measures in public spaces. In order to become more active and involved the municipality of
Arnhem should also enact two new functions, a ‘consultant’ and ‘constructor. The consultant
can be considered a ‘connector’ between the municipality and the property owners, it is the job
of the consultant to enlarge risk awareness among property owners. It does so by clarification
on the approach to climate adaptation by the municipality of Arnhem, giving out advise on the
do’s and don’ts on climate adaptation and giving more information about the financial
instruments available. The person in this function needs to be open, down to earth and
approachable and tackle the administrative and time-consuming subsidy processes faced by
property owners. Lastly, the consultant should foster agreements on implementation costs
between private stakeholders in order to avoid the split incentive dilemma occurring. The
constructor is the individual whom needs to fill the information void by giving information on
constructional alterations that might need to be made. In part this individual fosters the
opportunities that are being missed because there is a lack of knowledge on the possibilities of
implementation as many property owners don’t want to hire or finance an external constructor.
Even though Arnhem is already a frontrunner the application of the various pathways in the
policy advice could result in them remaining the frontrunner and effectively fostering climate
adaptation on urban business parks.
Keywords: climate adaptation; urban business parks; risk management; private sector involvement in
adaptation; policy advice; municipality
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1. Introduction
In this chapter, different introductory elements of the research are discussed. The background
and context are elaborated on in paragraph 1.1, the research problem in 1.2, the research
question and aim in 1.3, the relevance of the research in 1.4 and the chapter ends with the
structure of the thesis in 1.5.

1.1.

Background and context

Climate change is considered as one of the biggest challenges that societies are facing nowadays
(Henson, 2006; DEFRA, 2009 in Williams & Schaefer, 2012). It is expected that the worst
effects of climate change will arise in the future (Ray et al., 2017) as the global mean
temperature is likely to increase with 0.6-3.6°C (Solomon et al., 2007 in Kleerekoper, 2011).
In the Netherlands, the temperature is expected to rise with 1.7-5.6°C during summer and with
1.7-4.6°C during winter in the year 2100, compared to 1990 (KNMI, 2009 in Kleerekoper,
2011). However, there is an increased agreement among various climatic scientists about the
problems that climate change can give societies around the world (IPCCC, 2001; Arctic Climate
Impact Assessment, 2004 in Weber, 2006).
It is expected that the shock of climate change will have serious consequences (Semenza et al.,
2008) as it is likely to influence the social, ecological and economic arrangements within
society (Bowyer et al., 2014). These can, for example, be severe economic consequences due
to increased financial costs and the possibilities of more extreme weather events (Stern, 2006
in Kolk & Pinkse, 2011). The extreme weather events have the problem of uncertainty as there
is no knowledge about the intensity, type or moment of the possible event (Kolk & Pinkse,
2011). These particular issues are also primarily seen in urban areas as this is the layer where
climatic problems emerge and reveal themselves (Van der Heijden, 2014a). Some of these
pressures are heavy and more intense rainfall and an increase in the urban heat island effect
(Stancu et al., 2017):
Heavy rainfall and flooding
Predictions of future climate change show the intensity and frequency of rain showers are likely
to increase (Prokić et al., 2019). As more severe rainfall events will take place, there will be an
increased runoff which results in higher flood risk (Westra et al., 2013; Soetanto et al., 2017 in
Rubinato et al., 2019).
The flooding itself is mainly caused by the fact that extreme rainfall cannot be discharged fast
enough (Gemeente Arnhem, 2020) as there are more and more impermeable areas which
impede rainwater infiltrating into the soil (Rubinato et al., 2019; Dietz, 2007 in Tompkins &
Eakin, 2012; VanWoert et al., 2005). This increases the stormwater runoff in urban areas
compared to natural surfaces (VanWoert et al., 2005). Ultimately this can result in problems
such as flooded tunnels, roads and basements with significant damage and hazardous situations.
The overland flow of excess water can also occur this is also considered ‘pluvial flooding’
which is caused by intensive local rain showers that outpace the capacity of a drainage system
(Prokić et al., 2019)
Arnhem is also experiencing these pluvial flood events. Several pluvial floods have taken places
in which within 2.5 hours, between 80 to 120 mm of rain fell (Gemeente Arnhem, 2014). After
these floods took place, the municipality decided to come with an action plan for water nuisance
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(Gemeente Arnhem, 2014). The plan enables the municipality to analyse the impact of severe
rain showers and consider measures that should be taken (Gemeente Arnhem, 2014).
Urban heat island effect and heat stress
Heatwaves will increase in intensity and frequency due to the changing climate (Tan et al.,
2010). This makes an increase in heat stress very likely (Kleerekoper, 2011). Especially urban
areas can be considered vulnerable as the heatwave is intensified by the urban heat island effect
(further abbreviated as UHI) (Tan et al., 2010; Kleerekoper, 2011). As the temperatures outside
and inside buildings can significantly increase, this can result in a reduction of comfort and
productivity. The UHI can best be described as the urban area having a considerably higher
temperature in comparison to its surroundings (Nakayama & Fujita, 2010; Synnefa et al., 2011;
Santamouris, 2013b, 2015a in Mohajerani et al., 2017) (see figure 1). Next to that, the urban
area cannot cool down enough during the night, which results in a persistent and increasing heat
(Gemeente Arnhem, 2012).

Figure 1: The urban heat island effect (Paramatta, n.d. in Fuladlu et al. 2018)

This UHI effect can already be noticed in Dutch cities (Kleerekoper, 2011). In Arnhem, it was
found that in 2009 this temperature difference was 7 °C (Gemeente Arnhem, 2012). Ultimately,
this will affect the attractiveness of the city for businesses (Gemeente Arnhem, 2012). The UHI
effect is mainly caused by a change that is occurring in urban areas. The number of natural
areas and vegetation are limited even further, which has adverse effects as larger areas are
closed-off by less permeable layers. These alterations in urban areas decrease the
evapotranspiration and increase the storage of heat (Rizwan et al., 2008 in Fuladlu et al., 2018).
Furthermore, an increasing percentage of the urban areas is covered by dark surfaces which
have a lower albedo and captures more heat and radiation (Robito et al., 2006; Oke, 1982; Oke,
2011; Rizwan et al., 2008; Rosenfeld et al., 1995 in Fuladlu et al., 2018). As the effect of the
UHI is enlarging it is crucial to devise approaches which result in the adaptation and mitigation
of adverse environmental effects caused by UHI’s (Yang et al., 2015 in Mohajerani et al., 2017).
These combined increased pressures on urban areas were also noticeable in Arnhem as can be
seen in both the heatwaves of 2003 and 2006 and the extreme amount of rainfall in 2014
(Gemeente Arnhem, 2020). It can thus be considered crucial to solve obstacles where they
emerge and utilize the localized awareness to solve the issues (Borghi & van Berkel, 2007;
Lobel, 2004; Noveck, 2011; UNCED, 1992 in van der Heijden, 2014a). This awareness was
also present within the municipality and when in 2018 and 2019 more heatwaves struck the
city, with 2019 consisting of one of the highest temperatures ever measured in the Netherlands
the municipality of Arnhem gave climate adaptation a more important role in municipal policies
with their plan ‘’Aanpak klimaatadaptatie Arnhem’’ (Gemeente Arnhem, 2020).
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1.2.

Research problem

With these increasing climate-related problems, the adaptation of urban areas increasingly has
become a challenge for urban planners (Sturiala & Scuderi, 2019). Climate adaptation can be
considered central to lowering the susceptibility and the impact of climate change (de Bruin et
al., 2009; Mees, 2015). Even though climate adaptation might seem like a manageable process
(Kinzig, 2015) it is, however, a rather complex policy objective (Van Buuren et al., 2014).
The main challenge of climate adaptation consists of the formulation and implementation of
various adaptation strategies as climate change consists of high uncertainty (Fröhlich &
Knieling, 2013). This uncertainty is caused by the fact that the issue of climate change is often
seen as a remote problem in time and space (Lorenzoni et al., 2005; Frondel et al., 2017).
Despite all the uncertainties of climate change, it can never be the reason in delaying adaptation
(Prokić et al., 2019), and decisions for the future need to be made (Termeer et al., 2011).
Nevertheless, it can be considered that this high uncertainty does restrain individuals from
acting to solve future problems (Adger et al., 2009; Gifford, 2011 in Mees et al., 2014). If we
delay climate adaptation until climate change is noticeable many of the expenses will be unfit,
which will result in a sizeable economic strain (Hallegatte, 2009).
When these general theories are translated into the research, it can be noticed that the
municipality of Arnhem is struggling with the implementation of climate adaptation measures
on their urban business parks. The leading cause of this problem is the private ownership of the
properties and the small amounts of public space on urban business parks. A big part of the
climate adaptation measures needs to be implemented on privately-owned properties
(Gemeente Arnhem, 2020), these property owners are considered responsible for their own
properties, and the municipality only takes a stimulating and supportive role (Gemeente
Arnhem, 2020). Because of these privately-owned properties, it is thus hard for the municipality
to implement climate adaptation measures in these spaces. Some property owners are also not
willing or not even able to invest in climate adaptation measures, or the structures of their
buildings do not allow specific measures to be taken. This makes it hard for the municipality to
involve the property owners in the policy process. It is thus the question, how the municipality
of Arnhem can solve this problem and foster the implementation of climate adaptation measures
on urban business parks in the future.
1.3.

Research aim and research question

The main aim of this research is to find the factors that foster or obstruct property owners in the
process of implementing climate adaptation measures on their properties. In doing so, this
research focuses on existing urban business parks. This is done because the problems on the
implementation of climate adaptation measures are occurring on these locations, whereas at
new urban business parks, new regulations or building codes can directly be imposed on the
property owners. The role of the property owners in the adaptation process is crucial as the
implementation of climate adaptation measures needs to take place in both public and private
spaces. Next to that, this research also entails a policy advice for the municipality of Arnhem
on how they can alter their policies and approaches to climate adaption in order to foster the
implementation of climate adaptation measures. In this way, this research contributes to
building a policy framework for fostering the process of implementation of climate adaptation
measures on urban business parks on the municipal level. In order to achieve this outcome, the
research question is defined as follows:
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How can the municipality of Arnhem foster the implementation of climate adaptation
measures on urban business parks within the municipality?
In order to answer the research question, the following sub-questions will be answered:
• Which factors foster or obstruct the implementation of climate adaptation measures by
property owners on urban business parks in Arnhem?
• Which of the factors that foster or obstruct climate adaptation on urban business parks
can the municipality influence?
• How can the municipality of Arnhem best influence the factors that foster or obstruct
the implementation of climate adaptation measures on urban business parks?
1.4.
1.4.1.

Relevance of the research
Scientific relevance

Although there is a growing interest in climate adaptation (Agrawala et al., 2011), it can be
concluded that empirical research about climate adaptation on urban business parks remains
lacking. There is a gap in the scientific literature with regards to the policy instruments of urban
planning that can be put to use in adaptation and the barriers to adaptation in a socio-political
view (Macintosh et al., 2015). This is also caused by the fact that scientific literature on
adaptation to climate change is somewhat seen as a new field of research (Agrawala et al., 2011)
and intervention (Tompkins & Eakin, 2012). As it is a currently developing scientific field
(Blanco et al., 2009), the various elements such as governance instruments and principles are
thus still in development (Van Buuren et al., 2014; Mees et al., 2012; Biesbroek et al., 2010;
Preston et al., 2011 in Mees et al., 2012).
Most of the research that has been conducted on the topic of climate adaptation has focused on
the role of the public sector in climate adaptation and sees the private sector merely as a source
of funding (Agrawala et al., 2011). However, research which has focused on the public sector
may not be suitable to the private sector because the two groups are different and the private
sector faces other risks and has other incentives (Agrawala et al., 2011). So instead of focusing
on the public sector, this research has a scope and focus on the private sector on the urban
business parks and will integrate their views in a policy advice for the municipality of Arnhem.
It will thus contribute to the question of what can be considered the general factors that foster
or obstruct the implementation of climate adaptation measures. Ultimately it will show what
alterations in policy-making and policy instruments need to be made in order to foster the
process of climate adaptation on urban business parks. This makes it a valuable addition to the
scientific literature on the topic of climate adaptation as it could be used as a framework for
future research or implementation in other municipalities.
When comparing this research to other research that has been conducted, like the thesis of
Genefaas (2019), it can be concluded that this research is much broader. It consists of a more
considerable amount of cases and respondents. Furthermore, instead of only using qualitative
research, this research uses both quantitative and qualitative data in a mixed-method approach.
This ultimately boosts the scientific relevance and reliability of the outcomes. All in all, this
way of researching a topic on this scale that has not been researched much could help the
scientific field in the future as it improves scientific knowledge by theory-building on climate
adaptation and shows the barriers private property owners experience in the process of
adaptation to climate change.
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1.4.2.

Societal relevance

Concerning the societal relevance, this research can be considered crucial. This research
bolsters the attention that is given to the importance of adapting to climate change. If we delay
interventions and let climate models be confirmed, various investments will be unfit for the
future (Hallegatte, 2009) and if adaptation fails, the adverse external effects of climate change
could have significant effects on urban business parks. It is thus essential for societies to
increase their capacity for adaptation in order to cope with climate-related problems that could
occur in the future (Huitema et al., 2010 in Termeer et al., 2011) as climate adaptation by nature
focuses on a societal problem (Keskitalo et al., 2016).
Ultimately this research can help foster climate adaptation on urban business parks which bears
a high societal relevance, next to that the research can be used in future research or as a policy
framework for other municipalities, which can then implement similar measures in the future.
The importance of tackling problem related to climate adaptation on urban business parks can
be illustrated by the fact that urban business parks take up 22% of the built environment in the
Netherlands (van Dinteren, 2008). Because of the significant effect, it can have on society, it is
an area that should be researched.
Next to that, this research focuses on the private sector and introduces more space for their
opinions and ideas. This is done because recognising the role of the private sector in climate
adaptation is considered essential (Agrawala et al., 2011). If society wishes to achieve a certain
level of adaptation, the success of this process will revolve around the involvement and
determination of the private sector. Therefore, it has to be clear for society how the private
sector perceives threats and opportunities that occur due to climate change. (Agrawala et al.,
2011). The involvement of the private sector in this research will result in the property owners
influencing the policy advice for the municipality of Arnhem that will be written as a
conclusion. This involvement of the private sector in designing a policy advice can result in
broader support for the climate adaptation policies the municipality will implement in the
future.
Finally, this research fits the future policy goals the municipality of Arnhem has set as it wants
to be a climate-proof city under every weather condition (Gemeente Arnhem, 2012; Gemeente
Arnhem, 2020).
1.5.

Structure of the thesis

This thesis consists of 5 chapters. Every chapter begins with an elaboration of the structure of
the designated chapter. After this chapter, chapter 2 will elaborate on the theoretical framework,
conceptual model and hypotheses which have been constructed and form the basis of this
research. Chapter 3 focuses on the methods, data collection, data analysis, reliability and
validity and the ethical considerations of the research. Chapter 4 elaborates further on the results
that came from the analysis of the quantitative and qualitative research, in doing this it answers
the sub-questions. Finally, chapter 5 focuses on the conclusion and discussions. Within this
chapter, the research question is answered, and a policy advice is given to the municipality of
Arnhem. Furthermore, it elaborates on the implications, limitations of this research and
recommendations for future research.
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2. Theoretical framework
Within this chapter, scientific literature will be reviewed, and theories will be elaborated on
which form the basis of the research. First, in §2.1, the research will elaborate on the topic of
climate adaptation. In §2.2, theories on risk perception will be discussed. §2.3 elaborates further
on theories on risk management. In §2.4, the theories about the engagement of enterprises in
climate adaptation will be discussed. §2.5 will discuss the effect of the size of the enterprise on
engagement in climate adaptation. §2.6 focuses on policy instruments which can be used by the
municipality of Arnhem in their effort to boost the implementation of climate adaptation
measures on urban business parks. In §2.7, the constructed conceptual model is elaborated on,
and finally, in §2.8, the hypotheses of this research are discussed.

2.1.

What is climate adaptation?

In general, adaptation can be considered a continuous process which involves understanding,
awareness, planning, implementation of strategies and ultimately monitoring and reviewing the
options that have been implemented (Moser & Ekstrom, 2010 in Bowyer et al., 2014). The
process will never take place in confinement, but rather it consists of the behaviour of various
stakeholders whom might have divergent and opposing principles (Dessai & Hulme, 2004 in
Linnenluecke et al., 2013; Termeer et al., 2011). It is a broad endeavour of processes which
includes public as well as private stakeholders (IPCC, 2014 in Henstra, 2015).
As stated before, adaptation can increasingly be considered as one of the biggest challenges for
urban planning (Sturiale & Scuderi, 2019). However, processes of adaptation become even
more critical (UNFCCC, 1997; McCarthy et al., 2001 in de Bruin et al., 2009) as the impacts
of climatic change will influence various parts of society (Keskitalo et al., 2016). Even though
climate adaptation is deemed crucial, it can be seen as a relatively new policy realm with various
elements such as governance instruments and principles that are still in development (Van
Buuren et al., 2014; Mees et al., 2012; Biesbroek et al., 2010; Preston et al., 2011 in Mees et
al., 2012). It thus needs to rely on the currently developing scientific field (Blanco et al., 2009).
By nature, climate adaptation focuses on a societal problem, which is most likely also to include
no explicit accountable organizations or individuals whom can be governed in order to solve
the problem (Keskitalo et al., 2016). Next to that, one of the distinctive elements of adaptation
is that the advantages are most likely to be local and even private (Agrawala et al., 2011). Due
to the rapidly expanding problems of climate change, private organizations are asked to ramp
up their involvement (Mees, 2015). Nevertheless, there is still no solution for the question who
should take responsibility for climate adaptation (Termeer et al., 2011) and the distribution of
responsibilities thus remains fuzzy and ambiguous (Mees, 2015). However, climate adaptation
is regularly executed by governments (Johnson & Priest, 2008; Mees & Driessen, 2011;
Storbjörk, 2010; Wilson & Termeer, 2011 in Mees et al., 2012). Due to unclarity about
responsibilities, it is essential to look for the right mixture of public and private involvement as
both can neglect the implementation and climate adaptation cannot merely be seen as the
responsibility of the public sector alone (Rietveld, 2010) and thus entails a growing demand for
governance (Termeer et al., 2011). In order to have an effect and be profitable, public
regulations are crucial, which could also prevent further problems in the adaptation process
(Linnenluecke et al., 2013). The process of adapting to climatic changes at the basis, thus asks
for planning to be involved (Blanco et al., 2009).
In general, climate adaptation faces multiple challenges (Biesbroek et al., 2010; Archie et al.,
2012; Bierbaum et al., 2013 in Mees et al., 2014) which include social complexity, controversy,
uncertainty (Fröhlich & Knieling, 2013) and spatial diversity (Termeer et al., 2011; Mees et al.,
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2012; van Buuren et al., 2014 in Mees et al., 2014). Another problem of climate adaptation is
that it has to contest other issues occurring in society which are sometimes observed as more
critical (Van Buuren et al., 2014). Due to the uncertainty of climate change, it is also
questionable if adaptation is necessary or when it is enough, as either starting too soon or too
late will have negative consequences (Van Buuren et al., 2014). Nowadays, this has resulted in
climate adaptation having fragile solutions and ambitions (Termeer et al., 2011).
It is also essential to consider the fact that the implementation of adaptation might not be
fruitful. This is caused by the fact that there are various factors on which adaptation depends.
These, for example, include the size and complexity, incentives and sufficient resources
(Bowyer et al., 2014). Next to that, it should be noted that climate adaptation on its own is never
satisfactory (Sturiale & Scuderi, 2019). Instead, it should be coordinated with other actions in
order to be useful (Fröhlich & Knieling, 2013). If the various issues are dealt with individually,
the synergies between various factors can remain unnoticed (Van der Heijden, 2014a).
Other barriers that can be considered are arguments which make it impossible for enterprises
to adapt. This can be caused by technical or physical impossibility or even societal and cultural
rejection (Dow et al., 2013 in Bowyer et al., 2014). Next to that, a shortfall in competence,
knowledge, awareness, engagement, scarce financial resources for adaptation due to other
organizational preferences, a shortfall in the adaptive capacity and regulatory barriers can cause
barriers for adaptation (Bowyer et al., 2014).
In order to elaborate on the risks of climate change that might be perceived by property owners,
the following paragraph will go more in-depth on theories about risk perception as these are
primary drivers of adaptation measures (O’Connor et al., 1999; Peacock et al., 2005; Siegrist
and Gutscher, 2006; Zaalberg et al., 2009 in Frondel et al., 2017)

2.2.

Risk perception

2.2.1.
What is risk, and how is it perceived?
Risk and its perception are composed of social and cultural factors (Weinstein, 1989 in Sjöberg
et al., 2014), and can thus be considered a complicated process (Woudenberg, 2003). Risk can
be characterized in various ways. However, mostly it is considered as the probability that an
individual encounters danger (Short Jr., 1984 in Sjöberg et al., 2014). In general, risk can have
unfavourable and beneficial consequences which Bowyer et al. (2014) refers to
as threats and opportunities. The calculation of risks is the product of the likelihood of the event
and the possible consequences: Risk = Likelihood x Consequences (Bowyer et al., 2014).
However, it can be determined both in the quantitative and qualitative matter (Bowyer et al.,
2014). Next to that, the concept of risk can also be described as insufficient controllability,
which entails that individuals tend to feel they have more control than they have (Brun, 1994
in Sjöberg et al., 2014) and they thus underestimate it (Woudenberg, 2003; Lorencová et al.,
2019). Furthermore, the perceptions on risk can be influenced by two concepts (Taylor et al.,
2014 in Lorencová et al., 2019):
• Optimism bias – the individual is aware of the risk, but there is a lack of personal
susceptibility.
• Psychological distance – it is perceived by the individual that the impacts of climate
change will occur in a distant area or the future.
The risks of the impacts of climate change revolve around the vulnerability and exposure to
climatic hazards (Keskitalo et al., 2016), which could be translated to unknown expenses in the
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future (Jørgensen & Termansen, 2016). Next to that, it is significantly influenced by emotional
elements instead of ordinary reasoning and rational choices (Leiserowitz, 2006; Myers et al.,
2013 in Lujala et al., 2015). The perceptions of risks are thus based on the personal
engagements with hazards (Weber, 2006 in Lorencová et al., 2019), feelings and perspectives
of individuals (Pidgeon, Hood, Jones, Turner & Gibson, 1992 in Woudenberg, 2003),
interpretation of the threat, the individuals’ priorities and environmental perceptions
(Oppenheimer et al., 2014 in Lorencová et al., 2019). One of the most critical factors that
determine risk perception is the adjacency of the individual to the effect occurring (Lujala et
al., 2015). Risk is then also perceived differently by people (Brun, 1994 in Sjöberg et al., 2014),
and individuals vary about how it should be managed (Xue et al., 2014; Botzen et al., 2016 in
Frondel et al., 2017). With that, it should be noted that direct involvement or experience with
risk has the most significant impact on risk perceptions (Wachinger et al., 2013 in Lujala et al.,
2015; Lorencová et al., 2019) and can be considered as distressing or even reassuring for the
individual (Kasperson et al., 1988). The involvement in a tense and impressive incident cause
a surge in imaginability and individuals tend to remember it, this is increasing the risk
perceptions of the individual (Mazur, 1984 in Kasperson et al., 1988).
Trying to understand the public risk perception is of utmost importance for adaptation (Lujala
et al., 2015). That is why the following sub-paragraphs elaborate further on various scientific
theories about risk perception.
2.2.2.

Perception-response-vulnerability-model

In the perception-response-vulnerability model (see figure 2), it is argued that individuals need
to be aware of hazards to be able to identify it as a risk (Sjöberg et al., 2004; Weinstein, 1988
in Ruehlemann & Jordan, 2019). If the individual is aware of the dangerous situations and
identifies it as a risk, that will result in the possible obligation and response to the dangerous
situation. However, a climate adaptation measure which could lower the individual’s
vulnerability calls for the competence to react on the identified risk, including
operationalisation of the action (Ruehlemann & Jordan, 2019). Following that, the competence
to react to the identified risk is dependent on social vulnerability (Adger et al., 2013; Smit &
Wandel, 2006 in Ruehlemann & Jordan, 2019). It is thus essential to see whether particular
hazards are seen as a risk whereas others are not and how the perception of these risks can be
further influenced to get sufficient responses to the risk (Ruehlemann & Jordan, 2019).

Figure 2: Perception-response-vulnerability-model (Smit & Wandel, 2006; Weinstein, 1988 in Ruehlemann & Jordan, 2019).
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2.2.3.

Risk perception paradox

It is found in many studies that various individuals have risk perception and experience with
risk, but they mostly do not take actions to protect or adapt themselves. This can also be referred
to as the risk perception paradox (Wachinger et al., 2013). According to Wachinger et al.
(2013), a weak connection can be found between the actions a person is taking and the risk
perceptions. There are three possible explanations for this weak connection, which are
considered the three ‘’intervening variables’’ (see figure 3).
The first explanation is that individuals do understand risk but accept this risk as benefits exceed
the negative impacts. The individuals might also have other problems which they perceive as
more important. The second explanation is that individuals understand risks but transfer burden
and responsibilities to another person. This explanation is based on ‘trust’ because the
individual believes the government will come up with sufficient governance measures to protect
the individual and as a consequence, the individual is more likely not to take measures to reduce
risks. The third explanation is that individuals do understand risk and are aware of the risk, but
are quite ignorant about the risk, and lack of capacity and resources to change their situation
(Wachinger et al., 2013). Thus, there should also be a focus on providing individuals with
the ‘’physical and mental capacity to affect their own situations’’ (Wachinger et al., 2013 p.
1059).

Figure 3: ‘’Hazard to action chain’’ (Wachinger et al., 2013)

Now that more is clear about the perceptions of risk, it is crucial to discuss how risk can be
managed. This will be done in the following paragraph.
2.3.

Risk management framework

Risk management consists of the development and implementation of strategies and actions for
adaptation (Bowyer et al., 2014). Within this research, the researcher will use a model on risk
management that has been used earlier by Genefaas (2019), and that is based on the models
Agrawala et al. (2011) (figure 5) and Bowyer et al. (2014) (figure 6). These risk management
frameworks have various advantages to address adaptation (Jones & Preston, 2011 in Bowyer
et al., 2014) as they can analyse risks, can increase knowledge on the origins of risks, give
insight in the consequences of risk and can provide insight in the reducement of risks. The
determination on whether to act and deal with risks are dependent on the tolerance and
acceptance of the enterprises (Bowyer et al., 2014).
The model of Agrawala et al. (2011) concentrates on three phases (see figure 4): risk awareness,
risk assessment and risk management. It shows that companies should first acknowledge the
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risks of climate change. When the awareness of the risks is present, they can assess the risks.
In this second step, the entrepreneur would need to identify the potential risks and identify
possible adaptation strategies. In the third step, the entrepreneur would need to develop an
adaptation strategy, implement risk management measures and monitor the risk management
in order to manage the risks (Agrawala et al., 2011).

Figure 4: risk management model (Agrawala et al., 2011)

Bowyer et al. (2014) use a framework which consists of seven elements (see figure 5), namely:
establishing context, risk identification, risk analysis, risk evaluation, identifying and assessing
adaptation strategies, implementing adaptation strategies and monitoring and reviewing climate
risks and adaptation strategies. The risks identification, analysis and evaluation, are clustered
under the header of risk assessment and the identification, assessment and implementation of
strategies under risk treatment.

Figure 5: Schematic overview of risk management according to Bowyer et al. (2014)
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Just like in the research of Genefaas (2019), it is concluded that both of the models consist of
the same core elements. This core consists of the risk assessment, treatment and risk
management. This results in the fact that the models can be considered an addition to each other
and could thus be merged.
The constructed model, used in this research, makes use of all the three phases distinguished in
the model by Agrawala et al. (2011) but it replaces ‘risk management’ by ‘risk treatment’ (see
figure 6). This is done because, in this research, the term risk management will be used in a
matter that integrates all three elements of risk awareness, risk assessment and risk treatment.
However, in comparison to the research done by Genefaas (2019), the model will be slightly
altered and will not include monitoring and reviewing climate risks and adaptation strategies
by Bowyer et al. (2014) & Agrawala et al. (2011). This is done because this research has no
focus on the reviewing process which happens after implementation but merely focuses on the
factors which influence the risk management process and ultimately lead to risk treatment in
the form of implementation of climate adaptation measures. Next to that, it also places the
identification of adaptation strategies in risk treatment, just like in Bowyer et al. (2014).

Figure 6: risk management framework (Based on Genefaas, 2019; Bowyer et al., 2014 & Agrawala et al., 2011)

The three elements of the risk management framework of figure 6 will be further explained in
the following paragraphs.
2.3.1.

Risk awareness

In general, risk awareness illustrates the awareness of companies that climatic change could
have an impact on their business. It is the starting points which contributes to the fact if the
enterprise will start the risk management process as the enterprise then considers effects such
as heat and flood risk as a negative effect. It was noticed in the research by Agrawala et al.
(2011) that several companies perceive the risks of climate change, but only a few are applying
activities related to awareness. The arguments about the various levels of awareness then also
differ. Some entrepreneurs are more aware of climate change because they had problems or
losses caused by unfortunate climatic events. In general, risk awareness helps companies to
advance to a better understanding of the opportunities and risks (Agrawala et al., 2011).
2.3.2.

Risk assessment

Risk assessment mainly entails three separate stages which include: risk identification, risk
analysis and risk evaluation (Bowyer et al., 2014). Based on this risk assessment, enterprises
can determine whether it is required to focus on the implementation of risks management
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strategies. The assessment of risk is difficult as the process needs accurate information about
the exact impact on a local scale and requires specific competencies and skills (Agrawala et al.,
2011). However, this is difficult as the climatic change and its impacts are highly uncertain
(Agrawala et al., 2011) and this uncertainty thus poses severe problems for the risk assessment
(Tsuchlovits et al., 2020). This is caused by the fact that the uncertainty is considered as a
disincentive for organizations to generate a detailed risk assessment as they might have the
possibility to solve these emerging issues in the future (Agrawala et al., 2011).
For the assessment, there must be a model that elaborates on the linkage between climate factors
and how risk is perceived (Fenton & Neil 2012 in Bowyer et al., 2014). However, the way risks
assessments are executed differs between enterprises and based on their specific priorities and
capacities (Agrawala et al., 2011). While some of the companies might have detailed
information and have their own frameworks and measures, others might not even require any
assessment as they do not prioritize the risks of climate change impact. As the thorough
assessments of risks can be considered as costly, and it might demand capacities that some
companies do not possess (Agrawala et al., 2011).
It can thus be concluded that not too many enterprises assess the management of climate risk
(Agrawala et al., 2011). It can be considered that enterprises mainly focus on the direct effects
of climate change, which can include damage to the assets of the enterprise (Agrawala et al.,
2011). The long-time effects are not yet a prevailing part of the risk assessments by enterprises,
as these risks are remote and uncertain (Agrawala et al., 2011).
Phase 1: Identification of risks
The identification of risks is based on discovering, characterizing and identifying the risk. In
doing so, it mainly focuses on the sources of risks, the impact areas, causes and the
consequences that might occur. Furthermore, it also examines the unintended effects or reliance
on the consequences and risks as this is important for the risk treatment and adaptation
possibilities stage. The most crucial element of this stage is to discover the relationships of
causality between the source of the risk and the possible consequences (Bowyer et al., 2014).
The process can compromise of an extensive assessment of all the risks that might be faced by
the organization and analyse the core sources of risk that are important. However, it is not
feasible to discover all the sources of risks and consequences that might occur (Bowyer et al.,
2014).
Phase 2: Risk analysis
After the identification of the risk, it is crucial to gather information which can be used to
analyse and understand the risks. This process includes looking at the origin of the risk, the
likelihood of it happening and the positive and negative consequences that might occur. The
sophistication of the procedure is based on the number of elements, intensity of risks, resource
and information available and expertise (Bowyer et al., 2014). In order to make the risks visible
in a systematic matter, it is often categorized using an ordinal scale. After that, it is presented
with a risk profile or a heat map (Bowyer et al., 2014).
Phase 3: Evaluation of risks
After the risks have been analysed, the next step will be the evaluation of the risks. Within the
evaluation, the outcome of the risk analysis and the level of risk is compared with the decision
criteria which were decided upon earlier. Enterprises look at three different factors during the
evaluation. These include the necessity to adapt, the need to act and the speed of response
(Bowyer et al., 2014). However, decisions will not entirely be taken based on risks analysis
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alone. These decisions also depend on the relationship of the risk to other priorities within the
enterprise, the resources and regulatory or legal obligations (Bowyer et al., 2014). The overall
evaluation mostly results in an informative element that can be used for decision-making by
advising the stage of risks treatment (Bowyer et al., 2014).
2.3.3.

Risk treatment

After the identification, analysis and evaluation of risk, the risk needs treatment which consists
of a procedure of two phases namely: the identification and assessment of the adaptation
strategies and the implementation of adaptation strategies (Bowyer et al., 2014). Below each of
these stages will be further explained:
Phase 1: Identification and determination of adaptation strategies
This phase considers already existing approaches which can be used as candidates for possible
implementation. Many of these already identified adaptation possibilities are relatively simple
strategies. It is, however, the question of how desirable, adequate and practical they are. The
organization should examine this in the context it is in their risk perspective and resource
availability (Bowyer et al., 2014). Furthermore, the ultimate decision is also based on
challenging priorities and the context of decision (Bowyer et al., 2014). After the identification
of the possible adaptation strategies, which are feasible, has taken place, it is then essential to
have a rational ground in choosing between specific adaptation options. The decision can be
made based on their performance across various principles, which include the actor acceptance,
costs, equity and efficacy. Finally, within this assessment, it is vital to consider the possible
unintended effects a strategy might cause so that maladaptation can be identified and averted.
During the assessment, stakeholders should notice that the adaptation option will not eradicate
all the risks, and thus, different plans need to be made for the remaining risks.
Phase 2: Realisation of adaptation strategies
After the determination of the adaptation strategy has taken place, and it has been decided which
strategy is the most preferable, that strategy needs to be implemented. It could also occur that
various types of actions will be implemented (Bowyer et al., 2014), based on the achievement
of already implemented ones. This can also be considered as adaptation pathways (Haasnoot et
al., 2013 in Bowyer et al., 2014).
As discussed before, in governance for adaptation, it is crucial to allocate roles for both private
and public stakeholders in which the burden is shared (Mees et al., 2012). In order to provide
more information, the following paragraph will focus on the scientific theories focused on the
engagement of enterprises in climate adaptation.

2.4.

Enterprise engagement in climate adaptation

As uncertainty on climate change is increasing and government responsibility might be lacking
in the future (Mees, 2015) there is a growing urgency in the engagement of all the actors in
order to bring all knowledge together (Mees et al., 2012). According to Agrawala et al. (2011),
three main elements can be distinguished, which could promote or hamper adaptation by
enterprises. These specific elements can influence the perspective of the organization on climate
adaptation, the incentives to act and lastly the enterprises’ capacities in implementing
adaptation (Agrawala et al., 2011) – see figure 7.
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Figure 7: influences of factors on enterprise engagement (own work based on theories by Agrawala et al. 2011)

2.4.1.
Perspectives
Perspectives can be crucial in the adaptation process, the factors do however not influence an
enterprises competences or incentives to engage in adaptation, but they can affect the
consideration whether it is necessary to engage in adaptation (Agrawala et al., 2011). It was
found by Agrawala et al. (2011) that enterprises are more likely to get involved in the process
of adaptation if they had had previous experience with the impacts of climate change which
evoked high economic costs and affected them negatively. This result in them being more
committed in the adaptation process as the enterprises try to avoid future experience and
expenses. Finally, the enterprise is more likely to engage in the adaptation process if it can
foster opportunities from adaptation (Agrawala et al., 2011).
2.4.2.
(Dis)incentives
In general, there are several factors which can incentivize or disincentivize an enterprise to
adapt to climate change. In this research, these are characterized as the attitude towards climate
change, rules and regulations and financial instruments.
The overall scepticism about the impacts of climate change can restrain the incentives of
organizations to invest in climate adaptation (Agrawala et al., 2011). Next to that, the
uncertainty about the consequences of climate change can discourage an organization from
investing in adaptation strategies (Agrawala et al., 2011).
In general, regulations can inspire the private sectors’ commitment as it demands or promotes
adaptation (Agrawala et al., 2011). Thus, policies and regulations implemented by a
government can seriously shape the decision-making of an enterprise, whether to invest in
climate adaptation measures or not. The regulations give the government the possibility to force
companies to act (Agrawala et al., 2011). Regulations can thus encourage the implementation
of adaptation. However, if the future of rules and regulations is uncertain and regulations are
inconsistent this can be an obstacle for enterprises to start the implementation of adaptation
options (Anglian Water, 2011 in Agrawala et al., 2011). Therefore, consistency and uniformity
are crucial in order to boost adaptation (Agrawala et al., 2011).
Concerning the financial instruments, companies which receive subsidies are generally also
engaging more in adaptation (Agrawala et al., 2011).
Finally, after discussing the general theories engagement of enterprises in climate adaptation,
it is important to also notice that there is a difference between tenants and property owners,
which results in passivity. These differences can be considered split-incentives which is a split
between the property owner and the tenant (Bird & Hernández, 2012). The theories on the split
incentives dilemma will be discussed in the following sub-paragraph.
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2.2.3.1. Split incentives dilemma
In general, the split incentives can be characterized as: ‘’a circumstance in which the flow of
investments and benefits are not properly rationed among the parties to a transaction,
impairing investment decisions’’ (California sustainability alliance, 2011 in Bird & Hernández,
2012 p. 506-507). This means that a tenant is acquiring the benefits while the property owner
that needs to invest for the implementation does not receive any benefits (Van der Heijden,
2014b; Economidou & Bertoldi, 2015; Department of Environment & Energy, 2013). In private
rental, this means that the property owner has limited incentives to devote financial resources
to adaptation unless the expenses can be earned back by higher rents in an acceptable period of
time (Barnett et al., 2013). Next to that, a current property owner might be reluctant to invest
because a future owner is likely to have more advantages of it (Gillingham, Newell & Palmer,
2009 in van der Heijden, 2014b) and the split incentive can thus eventually lead to passivity
from both of the actors in the process (Economidou & Bertoldi, 2015).
2.4.3.
Capacity for action
According to Agrawala et al. (2011), multiple factors such as the technical and financial
capacities can influence the ability of organizations to adapt to climate change:
Technical capacities
The availability of already existing capacities and knowledge within the organization can
empower the organization to carry out adaptation and determine risks more effortlessly. It is
thus also found that companies which already have the expertise and in-house capacity might
be more inclined to act. This is mainly caused by the fact that these companies might be better
capable of performing a risk assessment and study the possible adaptation options. On the
contrary, if companies do not have much expertise or in-house capacities, this can result in the
organization being behind on other companies in implementing adaptation options (Agrawala
et al., 2011).
Financial capacities
The financial capacities can influence the commitment of organizations as they might not be
willing to provoke any costs in advance (Agrawala et al., 2011). The capability of financing
adaptation can then influence a company’s possibility to engage in adaptation. It can then also
be concluded that the most critical reason for companies to not engage in adaptation is mainly
caused by the high costs of adaptation options which need to be implemented. Thus, companies
which are capable of financing adaptation are also the companies that start implementing
measures for adaptation (Agrawala et al., 2011).
In order to get more in-depth information about the size of the enterprise and engagement in
adaptation, the following paragraph will discuss theories about this topic.

2.5.

Size of the enterprise and engagement in climate adaptation

The role of enterprises in the climate change problems and their possibility to find solutions are
recognised for a while now (Finemann, 2000; 1996 in Williams & Schaefer, 2010). However,
in general, it can be noted that most of all the governance instruments focus on large enterprises
instead of the small and medium-sized enterprises (further abbreviated as SMEs) (Van der
Heijden, 2014a; Bradford & Fraser, 2008; Revel & Blackburn, 2007 in Williams & Schaefer,
2010). The policies often ignore the part SMEs can take up in the attempt of tackling climate
change (CCC, 2008 in Williams & Schaefer, 2010). However, according to Brammer et al.
(2011 in William & Schaefer, 2013), engagement is influenced by the size of the firm.
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Even though larger companies, like multinationals, show consciousness with the issue of
climate change, they are mainly cautious in the process of moving to one specific orientation.
This is mainly caused by the fact that multinationals continuously have to cope with the
alterations that are taking place on an international level in climate policies; this lets them
constantly reflect on the flexibility of investment choices. All in all, they want to prevent
making mistakes in their investments (Rugman & Verbeke, 1998 in Kolk & Pinkse, 2011).
A significant difference between the SMEs and larger enterprises can be noticed on the
commitment to environmental issues as SMEs demonstrate less environmental behaviour
(Lawrence et al., 2006 in William & Schaefer, 2012). Furthermore, environmental policies are
lacking (Spence, 2007; Hamann et al., 2009 in William & Schaefer, 2012) because of SMEs
having less established arrangements and approaches (Hamann et al., 2009 in Williams &
Schaefer, 2010). This lacking of policies is mainly caused by the fact that the SMEs are reliant
on a smaller number of clients and more firmly rooted in the local community (Spence, 2007
in Williams & Schaefer, 2010) which makes them more reliant on relationships with individuals
(Hamann et al., 2009 in Williams & Schaefer, 2010), and this can result in them experiencing
more pressure (Williams & Schaefer, 2010). Next to that, personal views and interests play a
significant role within SMEs (Hamann et al., 2009 in Williams & Schaefer, 2010). Important
changes in pro-environmental practices are also caused by personal beliefs and the engagement
of individuals (e.g. emotional ways) (Williams & Schaefer, 2010).
As SMEs are smaller, they have more room for and flexibility in making decisions (Hamann et
al., 2009; Vives, 2006; Jenkins, 2004; Spence, 1999; Longenecker et al., 1989 in Williams &
Schaefer, 2010). However, many SMEs remain hesitant towards pro-environmental practices
(Revell & Blackburn, 2007 in Williams & Schaefer, 2010). This mainly results in SME’s to be
reactive instead of proactive (Tiley, 2000 in Williams & Schaefer, 2010). Another problem for
SMEs is that the financial and managing capabilities are less considerable (William & Schaefer,
2012; Hamann et al., 2009; Biondi et al., 2000; Gerrans and Hutchinson, 2000; Hilary, 1999;
Netherwood, 1998; Tiley, 1999 in Williams & Schaefer, 2010). This results in SMEs having
insufficient capabilities or even eagerness to be involved in environmental issues (Hamann et
al. 2009; Spence, 2007; Biondi et al., 2000; Gerrans and Hutchinson, 2000; Hillary, 2000 in
William & Schaefer, 2012).
Even though SME’s might have insufficient capabilities to be involved in environmental issues
(Hamann et al. 2009; Spence, 2007; Biondi et al., 2000; Gerrans and Hutchinson, 2000; Hillary,
2000 in William & Schaefer, 2012), the governments have multiple was to (dis)incentivize
enterprises to be involved in issues such as climate adaptation. In doing so, the following
paragraph will elaborate further on the policy instruments which can be used.

2.6.

Policy instruments

In general, policy instruments are the possibilities a stakeholder can use to achieve specific
goals (Van der Doelen, 1991). The policy instruments can also be seen as measures that are
designed to influence the behaviour of individuals (Hood, 2007 in Mees et al., 2014) or as
governmental control on societal topics (Bovens et al., 2012). Each policy is established on a
divergent motivation such as approving or impeding specific behaviour (Mees et al., 2014).
According to van der Doelen (1991), both repressing and stimulating behaviour is seen as
crucial and simultaneously implementing repressive, and stimulating measures can boost
political support, the effectiveness and legitimacy of government policies.
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Choosing the right policy instrument has always been difficult for policy-makers (Mees et al.,
2014), and this choice is susceptible to the interplay between the various stakeholders (Henstra,
2015). Nevertheless, the policy systems are adequate if they focus on the behaviour of
individuals and when considering assumptions and perceptions of the individual (Steg &
Sievers, 2000). However, there is no complete classification of planning instruments within the
literature (Macintosh et al., 2015) and not one perfect policy (Fröhlich & Knieling, 2013).
On policy instruments Van der Doelen (1991) and Korsten (2007) divide three categories, being
juridical, economic & communicative instruments. In general, these types of instruments have
two options, namely being a stimulating measure or a repressive measure (see table 1). In the
case of a stimulating measure, these are measures with relatively low resistance among society.
However, this does mean that they result in behavioural change and are useful (Van der Doelen,
1991). Compared to the repressive instrument, the one significant difference is that the
stimulating measures are optional (Van der Doelen, 1991). Within repressive instruments, the
individuals cannot voice their opinions about the implementation of the policy measure. With
these types of measures, the government is the one deciding whether to implement it or not
(Van der Doelen, 1991).
Juridical instruments

Stimulating measures
Agreement

Repressive measures
Command / Prohibition

Economic instruments
Communicative instruments

Subsidy
Information / Education

Charges
Propaganda

Table 1: examples of repressive and stimulating measures (based on van der Doelen, 1991).

The following sub-paragraphs elaborate on the juridical, economic and communicative models
by van der Doelen (1991). However, even though the different management models are
explained separately, governments will likely choose to use a mix of instruments as
extraordinarily complex issues ask for a diversified approach (Fobé et al., 2014).
2.6.1.
Juridical model
In general, the juridical instruments assume that by forcing limitations on the behaviour of
individuals with sanctioning as a threat will ultimately result in stakeholders to restrain from
specific behaviour (Fobé et al., 2014; Woltjer et al., 2014). The instruments can be restrictive
and expanding (Karsten, 2007).
Command and prohibitions
Repressive measures are commands and prohibitions. However, the effect of these repressive
regulations is often limited as the implementation could result in resistance of society (Van der
Doelen, 1991). However, by keeping one-sided forcing regulations in reserve, it is possible for
the government to still achieve the policy objective (Van der Doelen, 1991).
Agreements
Stimulating measures are considered voluntary agreements between the government and other
stakeholders (Van der Doelen, 1991) (e.g. example codes of conduct, covenants and quality
marks). These stimulating measures have a more significant legitimacy than commandments
and prohibitions; however, they are modestly effective as they do not encourage people to
change their behaviour (Van der Doelen, 1991). The advantages of the stimulating measure are
mainly based on the increased consultation between the government and its partners. In turn,
this causes an increase in equivalence of the partners and ultimately increases the acceptation
of the policies (Van der Doelen, 1991).
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2.6.2.

Economic model

The economic instruments are focused on providing (dis)incentives to society. The model
assumes that the stakeholders will change their behaviour if they are incited by financial means
(Fobé et al., 2014). Van der Doelen (1991) distinguishes the benefits and the burdens in this
economic model, these translate into charges and taxes, and subsidies (Van der Doelen, 1991;
Karsten, 2007).
Charges and taxes
Charges and other forms of repressive tax incentives seem to be an efficient instrument,
according to Frey (1983 in Van der Doelen, 1991). However, various scholars discourage the
use of charges and taxes as it can result in societal resistance (Rietveld, 2010; Van der Doelen,
1991) but also because they are invented to reduce harmful behaviour rather than encouraging
decent behaviour (Mees et al., 2014). Governments can reduce the resistance against repressive
instruments by simultaneously implementing stimulating subsidies (Frey, 1983 in Van der
Doelen, 1991). This has also been stated by Clerq (1983 in Van der Doelen) as that the
additional subsidies can reduce the conflicts and increase the feasibility, and legitimacy of new
policies (Van der Doelen, 1991).
Subsidies
Subsidies can be considered a financial aid which promotes specific favourable outcomes
(Myers & Kent, 2001 in van der Heijden, 2014a). However, there is a critique about the unequal
distribution (Van der Heijden, 2014a) as they can be considered as a redistribution of wealth
(Von Arnmin, 1987; Van Winden, 1987 in Van der Doelen, 1991). Next to that the benefits of
subsidies are mostly political and subsidies alone are not effective as they will not result in the
change of behaviour hoped-for by policy-makers (Clercq, 1983; Von Arnmin, 1986; Van
Winden, 1987 in Van der Doelen, 1991) and ultimately it will thus not reach its objective (Van
der Heijden, 2014a).
2.6.3.

Communicative model

The communicative model assumes that the behaviour of actors can be altered based on the
norms and values within society. It is expected when society is reminded of these norms and
values; they are likely to change their behaviour (Fobé et al., 2014). The instrument can be
implemented to inform or convince stakeholders in the process (Woltjer et al., 2014). Before
communicative instruments are used, it is crucial to have enough knowledge about societal
perceptions concerning the topic to apply tailor-made communication efforts (Moser, 2006 in
Hagen et al., 2016). In general, it is then all about achieving the exact mix of affecting society
through education and propaganda (Van der Doelen, 1991). The instruments in the
communicative spectrum are mainly seen to be the instrument which is the least invasive of all
the instruments as government pressure is not directly involved (Hood, 1986; Howlett, 1991 in
Macintosh et al., 2015).
Information and education
Educational instruments can be considered a relatively ineffective policy instrument, but they
do increase the visibility and legitimacy of policies (Van der Doelen, 1991). This
ineffectiveness is also highlighted by Hyman & Sheatsley (1947 in Van der Doelen, 1991)
whom comment that the ineffectiveness is caused by the specified core within society consisting
of individuals that know nothing at all. The educational instrument will thus mainly inform the
already informed individuals again. However, one of the advantages of education and
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information is that it is relatively low in costs, and it has a large visibility effect (Van Woerkom,
1988 in Van der Doelen, 1991).
Propaganda
Propaganda instruments can be considered an effective measure to change the behaviour of
individuals (Vogelaar, 1955 in Van der Doelen, 1991). However, society will likely resist this
persuading way of communication, and its effectiveness is thus relatively low (Van der Doelen,
1991).
As a sub-element of communication, the researcher also discusses risk communication and
information to get more in-depth theories even though it is not part of van der Doelen (1991).
Risk communication and information
In risk communication, it is all about the recognition of the reasons for fear. With these aspects,
it is possible to reduce fear among individuals in society (Woudenberg, 2003). However,
individuals change their perceptions of risk differentially. Each individual does this based on
their attitudes when in contact with information (Hymann & Sheatsley, 1947).
It is found by Earle & Cvetkovich (1999 in Steg & Sievers, 2000) that people incline to have
more faith in risk communication if the information given fits their cultural bias. Furthermore,
consistency in knowledge and attention across various layers of governance can be considered
crucial to aid the discussions (Cash and Moser, 2000; Evans, 1996; Vogel et al., 2007 in
Tompkins & Eakin, 2012).
To push individuals to a specific behaviour, communication must be sufficient and educational
messages are developed. Considering factors that influence societies views on risk could mean
a big step forward in communication. Ultimately that could result in increasing awareness
among stakeholders on the topic of climatic change (Semenza et al., 2008; Lujala et al., 2015),
mutual understanding, limiting anxiety and fear (Woudenberg, 2003).

2.7. Conceptual model

Figure 8: Conceptual model (own work)

Based on the theoretical framework, the conceptual model is constructed. It mainly follows the
process of the merged risk management model constructed in the theoretical framework (§2.3)
(see figure 8) which is based on the models of Agrawala et al. (2011) and Bowyer et al. (2014).
It consists of the process from risk awareness, and risks assessment to risk treatment as the
person needs to be conscious about the risks but also have the ability to classify the event as a
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risk (Sjöberg et al., 2004; Weinstein, 1988 in Ruehlemann & Jordan, 2019) when the person is
conscious about the risks and also classifies it as the risk that will ultimately emerge into the
commitment and response to this risk situation (Ruehlemann & Jordan, 2019).
Within the conceptual model, risk awareness is the concept that illustrates the awareness of
companies that climatic change can have an impact on their businesses. Even though
Ruehlemann & Jordan (2019) use risk perception and risk awareness separately, for this
research, risk perception and risk awareness are considered as the same processes. This was
done because the difference between the two elements is not big enough.
Risk assessment is the concept that lets companies determine whether it is necessary to focus
on the implementation of strategies (Agrawala et al., 2011) by risk identification, risk analysis
and risk evaluation (Bowyer et al., 2014)
Finally, risk treatment consists of the identification and determination of adaptation strategies
and the realization of climate adaptation strategies (Bowyer et al., 2014).
Within the research, the risk management process is influenced by various other concepts
deducted from Agrawala et al. (2011). Some of these concepts are slightly altered by the
researcher to include more variables. The concepts include perspectives, capacity for action
and incentives.
Perspectives
The perspectives mainly include the previous experiences with climate-related events which
influences the risk awareness of businesses. The relation is explained by the fact that some
entrepreneurs might be more risk aware because they experienced previous damage or losses
due to unfortunate climatic events and will try to avoid future expenses or damage (Agrawala
et al., 2011)
Capacity for action
The concept of capacity for action describes the technical and financial capacity of a company
and thus influences its ability to adapt to climate change (Agrawala et al., 2011). In this
research, the concept includes the variables pre-existing knowledge and in-house capacity and
the ability to finance adaptation from Agrawala et al. (2011). The researcher also adds that the
size of the enterprise as the size of the company can significantly influence its capabilities as it
might have less considerable financial and managing capabilities (William & Schaefer, 2012).
The concept of capacity for action is tested against the risk awareness, assessment and treatment
as all of the variables can influence or even hamper the risk management process.
(Dis)incentives
Thirdly, there is the concept of (dis)incentives which include the attitude towards climate
change, financial instruments and regulatory instruments. The attitude towards climate change
and regulations are deducted from Agrawala et al. (2011). The researcher himself added split
incentives and risk communication and information in order also to test those effects on the risk
management process. Just like with the variables under capacity for action, these variables are
also tested the risk awareness, assessment and treatment as all of the variables can influence or
even hamper the risk management process.
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2.8. Hypotheses
Based on the research question, theoretical framework, and conceptual model, the researcher
expects the following results when the research is concluded. These hypotheses are structured
according to the overarching variables in the conceptual model (see figure 8); each of the
following topics shows the H0 and H1 for every variable. With H1 being the expected result by
the researcher (see table 2):
Perspectives
1. Previous experiences with climate-related events
H0 Property owners that had previous experience with climate-related events are not more risk aware.
H1 Property owners that had previous experience with climate-related events are more risk aware.
Capacity for action
2. Size of the enterprise
H0 Larger enterprises are not more likely to be risk aware and able to make a sufficient risk assessment and thus,
ultimately treat risks.
H1 Larger enterprises are more likely to be risk aware and able to make a sufficient risk assessment and thus,
ultimately treat risks.
3. Pre-existing knowledge and in-house capacities
H0 The availability of pre-existing knowledge and in-house capacities within an enterprise will not empower the
organization to carry out adaptation and determine risk more effortlessly.
H1 The availability of pre-existing knowledge and in-house capacities within an enterprise will empower the
organization to carry out adaptation and determine risk more effortlessly.
4. Ability to finance / financial considerations
H0 Financial capacities will not significantly influence the incentives of property owners to adapt to climate
change.
H1 Financial capacities will significantly influence the incentives of property owners to adapt to climate change.
Dis(incentives)
5. Financial instruments
H0 The application of financial instruments by the municipality will not incentivize property owners to implement
climate adaptation measures.
H1 The application of financial instruments by the municipality will incentivize property owners to implement
climate adaptation measures.
6. Rules and regulations
H0 With the implementation of local rules and regulations by governments, property owners will not increasingly
move to risk management.
H1 With the implementation of local rules and regulations by governments, property owners will increasingly
move to risk management.
7. Split incentives
H0 Split incentives will not form a barrier for the implementation of climate adaptation measures on urban business
parks.
H1 Split incentives form a barrier for the implementation of climate adaptation measures on urban business parks.
8. Attitude towards climate change
H0 Uncertainty and scepticism about climate change by property owners will not result in lower incentives for
implementing climate adaptation measures and thus risk treatment
H1 Uncertainty and scepticism about climate change by property owners will result in lower incentives for
implementing climate adaptation measures and thus risk treatment
9. Risk communication and information
H0 Risk communication and information from the municipality will not significantly increase the incentives of the
private sector and increase risk awareness of property owners.
H1 Risk communication and information from the municipality will significantly increase the incentives of the
private sector and increase risk awareness of property owners.
Table 2: overview of hypotheses
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3. Methodology
3.1. Research strategy
The goal of the research is to find various factors which foster or obstruct the implementation
of climate adaptation measures by property owners on urban business parks. To gather the
primary data, the researcher conducted a mixed-methods approach in his research. This means
that the research will be based on both quantitative and qualitative methods. In order to reach
the aim of the research and answer the research questions, several designated steps are carried
out (see figure 9):

Figure 9: Overview of research strategy (own work)

As figure 9 shows, the research begins with an exploration of several theories which form the
basis of the theoretical framework for the research. First, about climate adaptation in order to
explain the topic and elaborate on the problems and barriers. Second, theories on risk
perceptions are elaborated on. Thirdly, the theories on the risk management framework were
explained. Fourth, the theoretical framework discussed theories about the engagement of
enterprises in climate adaptation, including theories on the split incentives dilemma.
Furthermore, it discussed theories about the effect of the size of the enterprise on the
engagement in climate adaptation. Finally, theories on policy instruments which can be used
by the municipality of Arnhem in order to foster the implementation of climate adaptation
measures were discussed.
After the process of building the theoretical framework the researcher used the framework to
construct the conceptual model and operationalized the concepts and indicators in order to
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transform the theoretical concepts into variables that can be measured and observed (Van Thiel,
2014). During the operationalisation, the researcher made use of a three-step procedure which
is designed by Babbie (1992 in van Thiel, 2014). Firstly, the concepts are defined in the
theoretical framework. Secondly, the variables are defined. Thirdly, the scores and values of
the variables are defined (see appendix C). After the operationalisation took place, a survey was
constructed (see appendix A) and distributed among the various property owners on the urban
business parks in Arnhem. When the analysis of these surveys was finished, the researcher
constructed and planned interviews (see appendix F). The semi-structured in-depth interviews
were scheduled to get more in-depth info and get a grasp of subjective elements (e.g. personal
motives, opinions and experiences) by going more in-depth with a broader variety of questions.
Next to that, the subjective elements also enable to integrate what the property owners expect
or want the municipality to do but is also enables a translation into a policy advice for the
municipality of Arnhem. When both the quantitative and qualitative elements were collected,
the researcher analysed the data and wrote the results and conclusion, which also included the
policy advice for the municipality of Arnhem. As a final step, the researcher wrote the
discussion, recommendations and advises for future research. All in all, this structure of
research is chosen by the researcher in order to achieve the best results and to give a broad and
representative advice to the municipality of Arnhem which includes the opinions of the various
property owners.
As said before, the research approach that was chosen in this thesis allowed for more in-depth
and background information to be found on which factors foster or obstruct climate adaptation
on urban business parks. In general, this research makes use of a single paradigm
approach which incorporates both the qualitative and quantitative methods (Hall, 2013). Within
the single paradigm approach, the paradigm of pragmatism fits this research best as the research
tries to find a solution for the problem related to the implementation of climate adaptation on
urban business parks. It can be considered as a substitute to positivism and metaphysics
(Morgan, 2007 in Shannon-Baker, 2016). The research tries to solve the practical problems of
climate adaptation on urban business parks and is thus trying to solve issues in the ‘’real
world’’ (Feilzer, 2010 p. 8 in Hall, 2013). The research has a primary focus on the research
question and is focused on the outcome which both fit pragmatism (Tashakkori & Teddlie,
2003; Johnson & Onwuegbuzie, 2006 in Shannon-Baker, 2016). The other single paradigm
approach, namely the transformative paradigm, is not suitable as this research does not focus
on minorities within society; instead, it looks at a sizeable group within society. Next to that,
the paradigms introduced by Guba & Lincoln (1994) only focus on qualitative research and are
thus not suitable for this research.
The pragmatist approach of this research has resulted in a mixed-method research approach,
which includes the use of a survey and semi-structured in-depth interviews. The next paragraph
will elaborate further on research methods and data collection.
3.2. Research methods and data collection
The data of this research was collected in a mixed-method approach which consists of a twostep approach. In phase 1, a survey is distributed across ten different urban business parks across
the municipality of Arnhem (see figure 10), a majority of these urban business parks are part of
StAB (Stichting Arnhemse Bedrijventerreinen). Phase 2 consisted of semi-structured in-depth
interviews with various property owners to enable the researcher to find more subjective
elements and get more in-depth information.
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Figure 10: Overview of locations of the urban business parks within Arnhem (ArcGIS – own work)

3.2.1. Phase 1: Survey
To gather quantitative data, the researcher distributed a survey in several ways. It was
administrated with the programme Crowdtech which gives real-time information regarding the
survey (e.g. response rates). However, some of the surveys have also been sent to the
entrepreneurs via letters. This is done because primarily StAB did only have postal addresses
instead of e-mail addresses. Finally, the survey was also shared via e-mail and the social media
channels of StAB and the municipality of Arnhem. All in order to get a sufficient response
during the COVID-19 pandemic.
The survey was a large-scale approach with a significant number of respondents, which is a
characteristic of this type of research (Van Thiel, 2014). Data that has been received was
automatically stored on a second memory. Following the data collection with the surveys, the
results were analysed by making use of statistical software (SPSS).
3.2.2. Phase 2: Interviews
After the results of the survey had been received and analysed, the researcher decided upon
which enterprises an interview was scheduled to get more information. For the interview, a
semi-structured interview was used; these semi-structured interviews were chosen because it
has a predetermined order but also ensured flexibility (Clifford et al., 2010). It made a more
informal way of interviewing possible as some elements or topics might be more important for
the interviewer or interviewee (Longhurst, 2010). It thus enabled the researcher to gain more
in-depth information on specific topics.
Before the interview started, the researcher showed the respondent the informed consent form
(see appendix E)—the form needed to be signed and gave the possibility for the researcher to
record the interview. If possible, the researcher recorded the interviews in order to improve the
reliability of the data collection process. In order to avoid problems during the recording of the
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interviews, the researcher set up two recording devices. After the interview had taken place, the
researcher stored the recordings on a computer for back-up. In general, the various interviews
all took around 30-60 minutes.
For the selection of the respondents, the researcher has chosen two focus points within this
research. One is the focus on existing urban business parks and the other on property owners.
The focus is on already existing urban business parks because the problems on the
implementation of climate adaptation measures are occurring on these locations. The researcher
has decided on this focus as the municipality has the ability to enforce new regulations on yet
to be constructed urban business parks which include the necessity to implement climate
adaptation measures. However, on already existing urban business parks, this is not the case,
and the process of implementing climate adaptation measures is more complicated.
Furthermore, on these existing business parks, the main focus is on property owners. This is to
say, entrepreneurs who own the property themselves and enterprises that rent out properties to
tenants. This also means that the tenants of these properties are excluded from the study. The
researcher has chosen to do so as the tenants, mostly, do not have the possibility to make
alterations to the building they are situated in. The property owner, however, does have the
possibility to make alterations to the building.
Within the research, it is essential to consider the fact that the most optimal way to increase the
accuracy, reliability and validity of results from the research is by testing every case within the
population (Sharma, 2017). However, this is not always possible, and that is why sampling is
used. According to Sharma (2017), it is crucial to select an acceptable sampling method for the
research. In general, sampling is used as it is very impractical to test every case individually in
the research (Sharma, 2017). The selection of respondents in this research is made
through ‘’self-selection’’. The sampling via self-selection is useful if the researchers want the
respondents to decide if they want to be part of the research (Sharma, 2017). For the respondents
that participated in the survey, see appendix B and for the respondents in the interviews, see
table 3 below.
This method is chosen because this research was done during the COVID-19 pandemic. This
meant that the researcher could not afford to make these choices himself as the response to the
research could become very low. Next to that the method of self-selection shortens the amount
of time that is needed as there is no longer a need to search the most suitable respondents which
match the criteria of selection in the research (Sharma, 2017). The respondents that are willing
to participate in the research might also be more devoted to the research topic. This can
ultimately contribute to the eagerness of respondents to give more information about the topic
(Sharma, 2017). However, the method also has some cons which include that the respondents
might have a ‘’self-selection bias’’ (Sharma, 2017 p. 752) and the decision to partake in the
research might be based on a fundamental bias (Sharma, 2017) (e.g. frustrated individuals).
Ultimately this bias can result in the overall sample not representing the population as a whole
or conclusions can overemphasize specific results in the research (Sharma, 2017).
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Date
Time

Interview ##: name – company

Urban business
park

08-09-2020
12:00-13:00
09-09-2020
08:15-09:00
10-09-2020
17:00-18:00
14-09-2020
10:00-11:00
14-09-2020
16:00-17:00
15-09-2020
15:00-16:00
17-09-2020
10:00-11:00
18-09-2020
10:00-11:00

Interview 1: Barry Storm – Propertize (Volkerwessels)

Arnhems Buiten

Interview 2: Kevin Rijke - IPKW
Interview 3: Roland Ouwejan - Maatwerk Kindermeubilair

Industriepark
Kleefse Waard
Het Broek

Interview 4: Mrs Eijkelkamp – Helldörfer beheer b.v.

Het Broek

Interview 5: Anonymous – Veiligheids- en Gezondheidsregio GelderlandMidden (VGGM)
Interview 6: Anonymous – Mach4Metal

IJsseloord 2

Interview 7: Martin Meeuwissen – M.A. Meeuwissen B.V.

Het Broek &
IJsseloord 2
IJsseloord 2

Interview 8: Kees Staats - IVRA Electronics/Reich Benelux

Rijnpark

Table 3: Participants phase 2 – interviews

3.3. Data analysis
This chapter discusses the approach used by the researcher on the analysis of both the
quantitative and qualitative data of this research.
At the end of the survey, a total of 45 respondents filled in the questionnaire with N=229 (see
appendix B). This results in an overall response rate of approximately 19,65%. However, some
property owners might have also gotten to the questionnaire via social media whilst not being
part of the 229 property owners. This fact makes it hard to strictly base the response rate on the
number of property owners contacted. For the analysis of the quantitative data, the researcher
made use of SPSS statistics. The statistical process consisted of a step-by-step process of
recoding variables (see appendix D for codebook), checking the reliability of the combination
of variables, merging of variables and finally based on the results of the 45 respondents the
researcher tested the variables with binary logistic and linear regression. During the statistical
testing, the researcher made use of a significance level of 0.05α. To assert the relevance of the
statistical models, this research made use of Nagelkerke R2 as this can always reach a value of
1 whereas Cox & Snell R2 cannot (Sieben & Linssen, 2009). Overall the statistical testing was
done to find connections between the various factors and the main stages of risk management.
For the data analysis of the qualitative methods after each interview, the researcher transcribed
the interview. At the moment transcribing was done, the text was uploaded in Atlas.ti which is
used for coding. The process of coding can be considered a crucial part of the analysis of
interview data, in which codes are assigned to various components of the data (Miles &
Huberman, 1994 in DeCuir-Gunby et al., 2011). It is then possible to deduct a variety of
patterns. By identifying the patterns, it is possible to make the data more coherent (Cope, 2010).
Because not much research has been done on the implementation process of climate adaptation
on urban business parks, on this scale, the codes were made through inductive and deductive
coding. This means that the codes are deducted from the interview and the literature (see
appendix G for codebook). This type of coding also enabled the researcher to tackle more
subjects that were seen as necessary by the respondents. After the coding was done, Atlas.ti
was also used for generating the output for the analysis.
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3.4. Reliability and validity
After the elaboration on the research strategy, research methods, data collection and data
analysis, it is essential to also look at the reliability and validity of the research. These elements
are considered crucial and look at different facets of research even though they are sometimes
considered the same according to van Thiel (2014).
The reliability of the study consists of accuracy and consistency (van Thiel, 2014). Within this
research, which is mostly prescriptive, the reliability means that the outcomes enable the
possibility to make concrete and clear-cut recommendations (Van Thiel, 2014). The accuracy
of the research can be increased by making sure that the measurement instruments and variables
used are proper (van Thiel, 2014). Within this research, the researcher increased accuracy by
using Cronbach’s alpha to look at the reliability of the variables that were to be merged in the
quantitative dataset. The rule of thumb for Cronbach’s alpha was based on Hulin, Netemeyer
& Cudeck (2001 in Ursachi et al. 2015), this means that values of 0.6-0.7α will illustrate
acceptable reliability. For values of 0.8 < α or higher, they are considered very good. If the
reliability was below 0.6 > α, the variables will not be merged and were tested separately.
The consistency of this research has a problem, as the consistency focuses on the fact whether
the research can be repeated and leads to the same results (Van Thiel, 2014). However, the
problem of this research is that it might not be repeatable as the companies might change their
views and respond differently when the study is repeated. Thus, exact replication is difficult,
but future research could use the research design and strategies and build further on these
elements.
Validity consists of two elements. Namely, the internal validity which looks at the fact if the
research measures what it should measure and the external validity, which focuses on the
generalizability of the study (van Thiel, 2014). In this research consultations about the adequacy
of the operationalisation and the theoretical construct have taken place with the supervisors.
This process helps strengthen the internal validity of the research (Van Thiel, 2014).
Concerning the external validity, the mixed method strategy of this research maximizes the
capability to generalize the data (Turner et al., 2017). However, it might be more difficult to
generalize the qualitative data.
Furthermore, this research uses triangulation which strengthens reliability and validity (Van
Thiel, 2014). The researcher has chosen to use methodological triangulation which means that
multiple methods are used to study a specific topic (Turner & Turner, 2009) which increases
the possibility for generalization. The mixed-method approach, like applied in this research, is
then also based on the belief that methodological triangulation can enhance understanding on
the topic (Denzin, 1970, 2012; Molina-Azorin, 2007; Torrance, 2012 in Turner et al., 2017).
3.5. Ethical considerations
As with every research, there are several codes of conduct that should be followed. The rules
in scientific research consist of five main ethical rules and are part of every stage of the research
(Van Thiel, 2014). These rules are used to further elaborate on the ethical considerations within
this research:
Two pillars of ethical consideration in research are the fact that the researcher should safeguard
the confidentiality and privacy of respondents within the research. In doing so, a clear cut and
transparent agreement with the sponsor, in this case, the municipality of Arnhem, and the
respondents in the research on how the data gathered within the research is needed (van Thiel,
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2014). Based on the rules, it was decided that research can be shared within the organization of
the municipality of Arnhem. In the case of use of data outside of the municipal organization
and sharing with other organizations, all elements (e.g. quotes) should be anonymized. Next to
that, the recordings of interviews and transcripts will only be accessible for the researcher and
the supervisors. This is decided to avoid respondents getting in trouble and ensure their privacy.
This information about the confidentiality and privacy can also be found in the informed
consent which needed to be signed before the survey and interview (see appendix A & E). Next
to that, it also consists of other rights of the respondents, such as the refusal to cooperate or
answering particular questions (van Thiel, 2014). This was explained both in the survey and the
interview. However, as elaborated by van Thiel (2014), the researcher did make use of questions
in the survey which needed to be answered in order to move to the next question. The researcher
has thought about this beforehand and decided to do this to prevent further non-response on
specific topics which might be too difficult.
In general, the research consists of a positive aim; however, it can be critical on the stances and
approaches of the municipality of Arnhem. This will, however, only be an eye-opener for the
municipality and will not do harm and thus contributes to the beneficence of the study. Next to
that, a crucial focus was laid on the explanation of the aim of the research, both in the survey
(see appendix A) and the interviews (see appendix F). This resulted in the limitation of any
misleading content in the research and thus contributed to the veracity of the study.
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4. Results
According to the theoretical framework, there is a wide variety of factors which might foster or
obstruct the implementation of climate adaptation measures on urban business parks. Within
this research, the researcher tests whether the various factors influence the three separate stages
of risk management (risk awareness, risk assessment and risk treatment). The factors that could
influence these stages can be roughly categorised as incentives, capacity for
action and perspectives (see conceptual model, §2.7).
With this basis, the researcher tries to answer the sub-questions which were constructed in order
to answer the research question central in this research. For the record, the following subquestions will be answered in this chapter:
• Which factors foster or obstruct the implementation of climate adaptation measures by
property owners on urban business parks in Arnhem?
• Which of the factors that foster or obstruct climate adaptation on urban business parks
can the municipality influence?
• How can the municipality of Arnhem best influence the factors that foster or obstruct
the implementation of climate adaptation on the urban business parks?
In order to discuss both of the elements of this mixed-method research, the first paragraph
explains the effect of the individual factors on the risk management model, which are based on
the survey and the interviews. After the effects of these factors are elaborated on the researcher
concludes by arguing which of the hypotheses should be rejected and which should not yet be
rejected. After that, the second paragraph will elaborate on the factors the municipality of
Arnhem can influence and the possible pathways the municipality has to influence these factors.
Combined these paragraphs can be considered elements which build-up to the ultimate goal of
this research to provide the municipality of Arnhem with a policy advice on how it can foster
the implementation of climate adaptation measures on urban business parks (see figure 11).

Figure 11: an overview of the build-up to policy advise
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4.1. Factors that foster or obstruct the implementation of climate adaptation
This paragraph will first focus on the statistical effects of the factors on the different phases in
risk management (see figure 12) based on the survey held with property owners. Secondly, it
will provide more in-depth information on the factors that foster or obstruct climate adaptation
according to the eight property owners which were part of the interviews.

Figure 12: risk management framework (based on Bowyer et al., 2014 and Agrawala et al., 2011)

4.1.1. Factors that influence risk management based on statistics
As said before, this paragraph will answer the following sub-question: ’Which factors foster or
obstruct the implementation of climate adaptation measures by property owners on urban
business parks in Arnhem?’
Factors that influence risk awareness

Table 4: SPSS output – dependent variable: Risk Awareness1

It was illustrated in the theoretical framework (Ch. 2) that risk awareness emphasizes the
awareness of enterprises that climatic change can have an impact on their business. The risk
awareness can also be considered the starting point in risk management, according to Agrawala
et al. (2011). In table 4, it is visible that according to the binary logistic regression,
only perspectives can be considered significant (0.036 < 0,05α). The other factors, however,
are all insignificant. Furthermore, it can be seen that for every respondent that answered yes on
perspectives, these respondents have a 289.503 times higher chance of being risk aware
1

Use of subsidies not added by SPSS in every model/test. The variable is constant or is missing correlation.
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compared to the respondents that answered no. When looking at the relevance of the model, it
can be concluded from Nagelkerke R2 that the model has an R2 of 0.704. This means that 70.4%
of the data fit the regression model.
The next step was the application of backward elimination to see if other factors were
significant (see table 5). However, this new model did not result in extra variables becoming
significant. The variable of perspectives only became even more significant, and the odds ratio
lowered to 47.500. Within this model of backward elimination, it can be seen that Nagelkerke
R2 in step eight drops to 0.577. This means that, based on this value, it can be concluded that
57.7% of the data fit this new regression model with backward elimination.

Table 5: backwards elimination – dependent variable: Risk awareness

All in all, according to the statistics, the perspectives influence risk awareness of property
owners (0.036 < 0,05α). In this matter, it can thus be said that if a property owner has earlier
experiences with climate-related events (e.g. water nuisance or heat stress) these events can
have a significant and fostering effect on their risk awareness. The other factors in this research
do not have a significant effect on the risk awareness of property owners in the municipality of
Arnhem.
Factors that influence risk assessment
Within the research, the risk assessment falls into three different phases by Bowyer et al. (2014).
These are phase 1: identification of risks, phase 2: risk analysis and phase 3: the evaluation of
risks (Bowyer et al., 2014). These three phases are tested separately on each of the factors due
to a low Cronbach alpha if these phases were to be statistically merged. The possible effects of
the factors, on each of the separate phases of the risk assessment, will be elaborated further
below:
Phase 1: identification of risks
Within this phase of the risk assessment, the property owner will focus on the discovering,
characterising and identifying possible risks. In this process, there is a focus on the source of
risks, the location of impact, the causes and consequences that might occur. It is thus crucial
for the property owner to discover if there is a relationship between the source of the risk and
the possible consequences that might occur (Bowyer et al., 2014).
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Table 6: SPSS output - factors influencing phase 1 of risk assessment

When looking at table 6, it can be seen that none of the factors is significant. This might mean
that the factors tested do not influence the identification of risks by property owners in Arnhem.
When looking at the relevance of the model, it can be concluded from Nagelkerke R2 that the
model has an R2 of 0.748. This means that 74.8% of the data fit the regression model.
The application of backward elimination to the logistic regression resulted in two significant
results (see table 7). These variables are split incentives (0.032< 0.05α) and risk communication
and information (0.027<0.05α). In step four of backward elimination, it was found that
Nagelkerke R2 is 0.668, which means that 66.8% of the data fit the regression model.

Table 7: backwards elimination phase 1 of risk assessment

All in all, this shows us that the split incentive effect and risk communication and information
might influence phase 1: the identification of risks by the property owners in Arnhem. When
considering the odds ratio, it can be concluded from the split incentives that if these are
experienced the property owner has a 1.054 higher chance to focus on the identification of risks
for its property, thus increasing the identification of risk by 5.4%. However, on the other side,
it found that the application of risk communication and information leads to an odds ratio of
0.095. So, the application of risk communication and information will lead to a situation in
which the chance that the property owner will start the process of identification of risks is 0.905,
thus 90.5% lower. It is then possible to conclude that with 95% confidence, the split incentives
have a significant and fostering effect on the process of risk identification. Finally, it can be
said that the application of risk communication and information have a significant and
obstructing effect on risk identification.
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Phase 2: Risk analysis
From table 8, it can be concluded that none of the factors is significant. From Nagelkerke R2,
which is 0.322 that only 32.2% of the data fit the regression model.

Table 8: SPSS output – dependent variable phase 2 of risk assessment

When applying backwards elimination of variables, no other new significant results were found
either - see table 9. Nagelkerke R2 of step six shows that the relevance of the model lowered to
0.293, and thus only 29.3% of the data fit the model.

Table 9: backwards elimination phase 2 risk assessment.

Ultimately, it can be considered that it is likely that the factors tested within this research do
not influence phase 2 of the risk assessment, the execution of risk analysis by the property
owners within the municipality of Arnhem.
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Phase 3: Evaluation of risks
Within this phase, the property owners look at the necessity to adapt, the need to act and the
speed of response (Bowyer et al., 2014).

Table 10: SPSS output – dependent variable: phase 3 risk assessment

Table 10 shows that there is one factor significant, namely the acknowledgement of climate
change as a risk (risk awareness) (0.002< 0.05α). The relevance of the model shows that R2 is
0.506; it can thus be concluded that 50.6% of the data fit the model. With the application of
backward elimination, it was possible to find another significant factor, namely risk
communication and information (0.031 < 0.05α) – see table 11. However, the relevance of the
model shows that the R2 lowers to 0.470; thus 47% of the data fits the model.

Table 11: backwards elimination phase 3 risk assessment

All in all, it can be said that if a property owner acknowledges that climate change poses a risk
to its property, this can influence phase 3: evaluation of risks. The application of risk
communication and information also influences this phase. Ultimately, these two factors can
have an impact on the necessity to adapt, the need to act and the speed of the response of the
property owner in Arnhem.
Factors that influence risk treatment
Within the research, risk treatment falls into two different phases, namely: Phase 1:
identification and determination of adaptation strategies and phase 2: implementation of
adaptation strategies (Bowyer et al., 2014). This separation is done because of a low Cronbach’s
alpha when the two phases were to be statistically merged.
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Phase 1: identification and assessment of adaptation strategies
Within this phase, the property owner looks at the desirability, adequacy and practicality of
adaptation strategies which can be implemented. The ultimate decisions are made based on
actor acceptance, costs, equity and efficacy (Bowyer et al., 2014). From table 12, it can be
considered that there is one significant factor present, namely the financial
considerations (0.009 < 0.05α). The relevance of the model shows that R2 is 0.567; it can thus
be concluded that 56.7% of the data fit the model.

Table 12: SPSS output – dependent variable phase 1 risk treatment

With the application of backward elimination on the variables, it was also found that risk
communication and information was significant (0.019 < 0.05α) – see table 13. The relevance
of step eight, shows that R2 is 0.497; it can thus be concluded that 49.7% of the data fit the
model.

Table 13: Backward elimination phase 1 risk treatment

Ultimately it can be concluded with 95% confidence that the financial considerations and the
risk communication and information influence the identification and determination process of
adaptation strategies by property owners in the municipality of Arnhem.
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Phase 2: Implementation of adaptation strategies
After phase 1 of risk treatment, it has been determined which strategy is preferable and will be
implemented (Bowyer et al., 2014). It can be seen in table 14 that all of the factors are highly
insignificant. Next to that, the relevance of the model shows that Nagelkerke R2 is as high as 1.
This means that 100% of the data fits the model. It can then be concluded that the dependent
variable is entirely explained by the independent variables.

Table 14: SPSS output – dependent variable: phase 2 risk treatment

By the use of backward elimination, it was still not possible to find factors that are significant
(see table 15). It can thus be concluded that the various factors, in this research, do not influence
the realisation of adaption strategies. Because the process of treatment is already ongoing, it is
not likely that in that stage, another factor will still foster or obstruct the process. Next to that,
Nagelkerke R2 once again is as high as 1, which means that 100% of the data fits the model.
Lastly, on the basis of this value, it can be concluded that the dependent variable is entirely
explained by the independent variables.

Table 15: Backward elimination phase 2 risk treatment

Now that the statistical results have been presented in this sub-paragraph, the following subparagraph will further elaborate on the relationship between the factors and risk management
based on semi-structured in-depth interviews with eight property owners.
4.1.2. Further elaboration on the influence of factors on risk management based on interviews
As said before, the further elaboration of the factors on risk management is based on the
outcomes of the semi-structured in-depth interviews held with eight property owners. During
the interviewing process, it appeared that respondents only gave general answers to the risk
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management process as a whole instead of the different phases separately. It was also found
that many of the property owners do not follow the risk management process based on the
models by Bowyer et al. (2014) and Agrawala et al. (2011). Generally, property owners
anticipate risks when they occur as one of the property owners mentioned: ‘’You call it risk
management, I call it logical thinking.’’ (Anonymous respondent). The quote clearly illustrates
the reactive instead of proactive response to climate adaptation of the property owners. The
effects of the factors in this paragraph are tested on the entire process of risk management, and
if available, sometimes more in-depth information is given.
Influence of perspectives on risk management
Previous experiences with climate-related events
It could be seen with the statistical tests that the perspectives influence the risk awareness of
property owners in Arnhem. Thus, a property owner who might have experienced the adverse
negative effect of climate change might be more risk-aware. Compared to the statistics, it can
be noticed that in the interviews the property owners also stated that the perspectives might be
a trigger to start with risk management and lets the property owner be more risk aware2. This
effect of the perspectives on the considerations to start the adaptation process is also stated in
the literature by Agrawala et al. (2010).
This previous experience with adverse climatic effects can be seen at numerous property
owners. At IPKW, around 80-90 tenants indicated that in specific periods it was becoming too
hot in the properties, this ultimately triggered the company to think about solutions to counter
the effect3. However, whereas IPKW heard complaints from their tenants, other property
owners experience climate-related problems themselves. This can mostly be seen in the
interview with Mrs Eijkelkamp, who argued that the issues related to heat stress are everincreasing in proximity to and in her property. She argued that this is mainly caused by
increased hardening of the surfaces in the surroundings. This includes an increased amount of
concrete and asphalt which has been implemented on the quay by the municipality. She also
states that the enterprise has to take measures during warmer periods, which include special
working schedules as the heat within the property is sometimes unbearable4.
However, even though the property owners see an influence of the previous experiences on risk
awareness some of them also state that the property owner will anticipate on the risk and if they
would experience problems the property owner will immediately come with a solution to
overcome this problem5. This states that the anticipation will directly occur and the property
owner will not first become risk aware6.
Capacity for action on risk management
Size of the enterprise
Within the interview, the respondents were asked questions about the effect of the size of the
enterprise on their risk management. Next to that, they were asked whether they considered that
the size of their enterprise had a positive or negative impact on their abilities for risk
management. In general, several respondents claim that the size of the enterprise will not
influence their risk awareness7. The argument is further strengthened by the fact that IPKW, as
an SME, still has enough financial resources for adaptation8 and others state there are enough
2
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financial resources to hire specialised persons for a risk assessment9. However, Barry Storm
argues that he can envision that a larger company, such as Propertize, might have a broader
scope and might have more financial resources compared to smaller enterprises10.
Concerning the positive or negative effect of the size of the enterprise on risk management; the
respondent from VGGM notes that the size of her enterprise has a negative impact on risk
management due to the fact they have a large number of properties and if the enterprise would
start risk management it would merely need a vast programme to apply it to the various
properties. This also makes risk assessments harder11. On the opposite, the respondent from
Mach4Metal sees the size of his enterprise as positive, as the sheer size gives it the ability to
switch and find solutions to issues quickly12.
Pre-existing knowledge and in-house capacity
The respondents were asked about their level of knowledge and whether this would influence
their risk management. From the interviews, it can be noted that respondents argue that preexisting knowledge and in-house capacities indeed influence the risk management process.
However, the level of influence differs between the respondents, from very strong to
unknowingly13.
Concerning the level of knowledge, it is stated that some respondents consider having too little
knowledge about the risks of climate change. This is caused by various things, such as the size
of the enterprise14 and the goal of the enterprise15. The respondent from VGGM even considers
it ‘a safe idea’ to have a low amount of knowledge as if there is knowledge, there is a high
chance that they would need to act to prevent issues16. This exact process is argued by Mrs
Eijkelkamp, who would have started the risk management process earlier on if she had more
knowledge17. The level of knowledge of the property owners is, however, fluctuating as
according to Barry Storm, it has to continuously be altered and updated to be able to solve
contemporary problems18. This means that without these updates, the property owner would lag
behind. It is thus always good to have individuals that understand the issues and can come up
with solutions19.
Ability to finance adaptation and financial considerations
The respondents were asked about their ability to finance adaptation and the influence this has
on their risk management. Within these interviews, it was found that some of the respondents
indeed saw an influence of the financial means of the property owner on the ability to carry out
risk management20. The economic picture has to be right21 because enterprises tend to express
everything in money and want to know if implementation would give them extra benefits22. In
order to get a clear overview of the costs and benefits of adaptation, at IPKW, they apply some
sort of cost-benefit analysis23.
9
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However, the level of importance of financial means differs among the respondents. Some
respondents see financial means as a crucial element, which determines the ability for risk
management, which can only take place if the enterprise makes enough profit and has sufficient
financial buffers24. On the other hand, others see the finances, not as the most significant
importance in a risk management process, this respondent is also likely to implement measures
if they could do something for the environment25, even if it might be expensive26. Next to that
if benefits are cancelled out (e.g. due to constructional alterations), this might also influence
risk management and makes them hesitant for implementation27. Finally, others see no role of
financial means at all28, especially in the event when the primary process of the enterprise is in
dispute29. Others see no problems in financing adaptation but rather the fixed costs (e.g.
maintenance) are the issue which influences the willingness to engage in risks management30.
Influence of (dis)incentives on risk management
Financial instruments
For the financial instruments, this research focused on the effect of a subsidy on the risk
management of the property owners. Concerning the influence of financial instruments (e.g.
subsidies) on risk management, it is concluded that the respondents are split on the effect it
might have on their risk management.
Some argue that financial instruments will positively influence risk management. The financial
instruments can provide an opening and make adaptation more financially attractive31 , and it
could thus encourage property owners to proceed with risk management as many property
owners see financial issues32. Martin Meeuwissen agrees that it will influence his risk
management. However, the municipality should then provide clear evidence of future climatic
problems and explain how the subsidies are used33.
Others argue that the financial instruments have no influence on risk management as the
property owner will already anticipate when it sees the importance, and this is not dependent
on financial instruments34. It should then also be noted that there are several flaws in the
financial instruments on the municipal level. The most common one being that the whole
process takes too much time and too much administration and is a real burden for the property
owner35. Due to this, some property owners will not apply for subsidies36 , and that could hinder
the risk management process. These issues will also be further discussed in paragraph 4.2,
which elaborates on the best way the municipality can influence the factors.
Rules and regulations
Currently, there are no rules and regulations in place in the municipality of Arnhem. This means
the researcher had to make use of a ‘utopian idea’ of future regulations. These were only tested
during the interviews. From these interviews, it can be concluded that the opinions about rules
and regulations and their effect on risk management differ. From the fact that the property
24
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owner would leave the city if rules and regulations on climate adaptation are enacted37, to the
fact that property owners might sometimes need to feel something to makes things happen and
make them more aware38 or that rules and regulations could be a stimulation which might be
necessary. However, it is also acknowledged that rules and regulations can slow processes down
and even work counterproductive39.
Split incentives
For the split incentives, the respondents were asked whether they would see the split incentives
effect having an influence on their risk management. A large part of the respondents did not
rent out other properties, thus having no split incentives. However, some other respondents do
rent out to tenants. They acknowledge that the split incentives are a field of tension for the
property owners40. Kevin Rijke agrees with these tensions and states that the split incentives
have an influence on the business case of the property owner and can thus ultimately influence
risk management41. This effect on this business case is also stated in the fact that if the property
owners invest in adaptation, the property owner has to pay more taxations, in that case, the costs
should be for the tenant42.
Attitude towards climate change
For this factor, the respondents were asked about their attitude towards climate change and
whether they consider future climate change as uncertain. Most of the respondents do not see
climate change as uncertain; however, two of the respondents argued that change needs to
happen to counter climate change43. In the interview with Mrs Eijkelkamp, it could be seen that
her urgency to act has increased in the past three years and thus has an effect on the willingness
to engage in risk management44. Another respondent argues that the impact of increased
climatic change will not be large. It is being compared with the fact that there will be more
moments the individual will get a wet coat when he gets out of the car, no real danger is
considered for the enterprise, and it thus results in no extra incentives45.
Concerning the uncertainty of climate change, some indeed see the issue of climate change as
uncertain46 as ‘Climatic change is the largest opportunity but also the largest uncertainty’47.
However, still one of the respondents do not see it as uncertain for the future48. Next to that,
some property owners state that their willingness to act on the issues posed by climate change
is already in the DNA of the enterprise49. However, they see that this is not the case with other
enterprises50.
Risk communication and information
Concerning the influence of the factor of risk communication and information some of the
respondents’ state that risk communication and information might affect their risk management,
for example by giving out maps which show areas at risk to take the uncertainty away and make
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things more specific (e.g. heat maps)51. Ultimately the communication can make the property
owners more alert and starts a process of thought. However, likely, it will only influence from
the exact moment that the property owner feels his property is at risk52.
However, the respondents agree that it is essential that the municipality communicates and
gives the right image of areas at risk to increase awareness with other property owners53. Some
of the respondents especially doubt whether risk communication and information can affect
their risk management. This is caused by the fact that the enterprise is already anticipating on
risks or because adverse climate-related events are not occurring on the properties54. However,
also because the property owner has the feeling of already being risk aware enough55 or simply
that the property owner will not do anything with the information it receives56. Finally, the
respondent from Mach4Metal sees information as an increased burden on the property owners
and thinks there is already an overflow of information, and it can thus not be an incentive57.
4.1.3. Conclusion
Now that it is clear which factors foster or obstructs climate adaptation, it is essential to look at
the hypotheses that were stated before. To refresh, the researcher stated several hypotheses
with H1 being the expected result (see figure 13). Based on both the statistics and the interviews,
the researcher will elaborate further on the factors that might foster or obstruct climate
adaptation on urban business parks in Arnhem below figure 13.
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Figure 13: overview of hypotheses

Perspectives
According to this research, the perspectives influence the risk awareness of a property owner
with a significant effect of 0.036 < 0,05α (see table 13). Within the interviews, it also argued
the perspectives are a trigger to start with risk management and lets the property owner be more
risk aware58. As the significance level is lower than the p-value of 0,05α, the H0 will need to be
rejected (see hypothesis 1) and the research can support H1. Combined with the result of the
interview, it can thus be concluded that if a property owner in Arnhem has previous experiences
58

Respondents 1, 2, 4, 5, 6, 7.

Master Thesis Spatial Planning
Adapting urban business parks to climate change

52
with climate-related events, according to this research this results in the property owner being
more risk aware.
Ability to finance and financial considerations
The financial considerations or ability to finance adaptation might influence phase 1 risk
treatment: identification and determination of adaptation strategies (0.009 < 0.05α). In the
interviews, it was noted that the respondents disagreed on the influence of the financial means
on risk management. However, the majority thinks it does have influence59. Because the pvalue of the statistics is lower than 0,05α, H0 will need to be rejected (see hypothesis 4). This
means that H1 will be supported by this research. Combined with the outcome of the interviews,
the ability to finance and financial considerations can influence the incentives of a property
owner to adapt to climate change. However, it should be noted that no significant effect was
found on other phases within risk management.
Split incentives
The split incentives might influence phase 1 risk assessment: identification of risks (0.032<
0.05α). Concerning the split incentives, it was found in the interviews that respondents argued
that it indeed influences the business case, which ultimately affects the risk management60 and
others see it as a field of tension61. Because the p-value is lower than 0,05α, H0 will need to be
rejected (see hypothesis 7). This means that H1 will be supported by this research. Combined
with the outcome of the interviews, the split incentives dilemma can form a barrier for the
identification of risks by property owners in the climate adaptation process. However, it should
be noted that the split incentives might not create a barrier in other phases of the risk
management process.
Risk communication and information
According to this research, risk communication and information influence three different
phases within the risk management process. First, phase 1 risk assessment: identification of the
risks (0.027< 0.05α). This means that risk communication and information can influence the
phase in which the property owner discovers, characterizes and identifies possible risks
(Bowyer et al., 2014). Interesting enough, it should be noted that in this phase risk
communication and information had an obstructing effect as the application of risk
communication and information lowers the identification of risks by 90.5% within this research
(see table 7). Secondly, phase 3 of risk assessment: evaluation of risks (0.031 < 0.05α). The
risk communication and information can thus influence the view of property owners on the
necessity to adapt, the need to act and the speed of the response (Bowyer et al., 2014). Thirdly,
phase 1 of risks treatment: identification and determination of adaptation strategies (0.019 <
0.05α). It can be concluded that risk communication and information can influence the phase
in which the property owners look at the desirability, adequacy and practicality of the adaptation
strategies that can be implemented (Bowyer et al., 2014).
Concerning the influence of risk communication and information on risk management, the
respondents in the interviews disagreed about the influence. Some of the respondents argue that
sufficient communication and information, focused on areas at risk, can increase risk awareness
and risk management62. However, some respondents doubt whether risk communication and
information influence their risk management63. As the significance levels of the effects
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discussed above are lower than the p-value of 0,05α, H0 will need to be rejected (see hypothesis
9) and H1 will be supported by the research. Risk communication and information can
significantly influence the incentives of the private sector and increase risk awareness of
property owners. It should, however, be noted that risk communication and information will
not influence every situation of risk management. To get a better view of this, further testing
might be needed.
Risk awareness
Finally, risk awareness might influence phase 3 of the risk assessment: evaluation of risks
(0.002< 0.05α). Because the p-value is lower than 0,05α, according to this research, it can be
concluded that if the property owner is risk aware and has acknowledged the risks of climate
change, this can influence the further process of risk management. However, it should be noted
that within the interviews, the majority of the respondents see no risk of climate change for
their properties for the coming time64. This also means that they do not acknowledge there is a
risk, even though this is the case, the respondents are still willing to act.
The factors that foster or obstruct the adaptation process are found on the basis of the survey
and the interviews. Finally, it can be concluded that H0 of hypotheses 2, 3, 5, 6 and 8 will not
be rejected. This also means that H1 cannot be supported by this research. Overall, this means
that these factors do not foster or obstruct the implementation of climate adaptation measures
on urban business parks.

4.2. Influence of municipality of Arnhem on climate adaptation
From paragraph §4.1 it could be noted that the factors perspectives, risk communication and
information, ability to finance and financial considerations, split incentives and risk awareness
might influence the risk management process for the implementation of climate adaptation
measures by property owners on urban business parks. As it is clear which factors influence the
process, it is also vital to see which factors the municipality of Arnhem can influence and in
which manner. This paragraph will then also answer the following sub-questions ‘’which of the
factors that foster or obstruct climate adaptation on urban business parks can the municipality
of Arnhem influence?’’ and ‘’how can the municipality of Arnhem best influence the factors
that foster or obstruct climate adaptation on urban business parks?’’.
In general, the paragraph will thus discuss the factors that foster or obstruct climate adaptation
that can be influenced and it will argue what can be considered the best policy measures which
can be applied by the municipality of Arnhem to influence the factors that foster or obstruct
climate adaptation. These possible alterations in policies or approaches to climate adaptation
by the municipality of Arnhem are also based on the perspectives of change by the property
owners in the interviews. By integrating these ideas, it is possible to envision more alterations
that need to be made in policies or approaches to further foster climate adaptation on urban
business parks in the future.
4.2.1. Factors that the municipality of Arnhem can influence
This sub-paragraph will answer the sub-question: ‘which of the factors that foster or obstruct
climate adaptation on urban business parks can the municipality of Arnhem influence?’ The
sub-paragraph will step-by-step eliminate factors. First, the factors of that cannot be influenced
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by the municipality of Arnhem will be elaborated on and after that, factors that can be
influenced by the municipality of Arnhem, including the policy instruments.
Factors that cannot be influenced
At first, it can be concluded that several factors within this research cannot be or should not be
influenced by the municipality. This can be concluded based on common-sense. These factors
are the size of the enterprise, as the municipality cannot determine the size of enterprises within
the municipality. Secondly, perspectives, the municipality cannot influence the previous
experiences of property owners with adverse climate-related events. It is only able to lower
risks for future adverse climate-related events by fostering the implementation of climate
adaptation measures to prevent future issues. Thirdly, pre-existing knowledge and in-house
capacities, as these elements are already existing capacities, it is impossible for the municipality
to influence these factors. It is only possible to inform the property owner for the possible future
adverse climate-related events which might occur.
It can thus be considered from the factors that foster or obstruct climate adaptation only risk
awareness, ability to finance adaptation and financial considerations, split incentives and risk
communication and information can be influenced by the municipality.
Factors that can be influenced
Within the factors that can be influenced, the municipality can assert a direct influence on some
factors or an indirect influence in which it uses specific measures or policy instruments to
influence the factor. Both types of influences will be discussed below.
Direct influence
Within this research, it was found that risk communication and information can be considered
a factor that can influence multiple phases within risk management (§4.1). These policy
instruments and in this case, factors within the research, can always be influenced by the
municipality as they are used to achieve a particular goal (Van der Doelen, 1991). By
influencing the behaviour of the individuals (Hood, 2007 in Mees et al., 2014) or by asserting
governmental control on societal topics (Bovens et al., 2012). As stated in the theoretical
framework, there are various types of policy instruments which can be applied (see table 16).
The policy instruments are all part of the three policy categories distinguished by van der
Doelen (1991) & Korsten (2007) in §2.6, which can be either stimulating or repressive.
However, it is more common that the municipality will choose a mix of instruments as the
policy instruments needs to be diverse to solve a complex issue (Fobé et al., 2014) like climate
adaptation.

Table 16: Types of policy instruments (Van der Doelen, 1991)

Indirect influence
After all these elements have been discussed, it can be concluded from figure 14 that there are
three factors of indirect influence remaining which should be discussed. These factors are the
ability to finance and financial considerations, risk awareness and split incentives. In order to
foster climate adaptation, it is thus crucial to consider which possible options the municipality
has to influence these factors and how policy approaches can be altered to reach the objective
of increased implementation of climate adaptation measures on urban business parks. In doing
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so, the following sub-paragraph will discuss the possible influences of the municipality and
perspectives by property owners on how the municipality can foster the process of climate
adaptation even more.

*
*

Figure 14: Factors the municipality of Arnhem can influence
* Not a factor that fosters or obstructs climate adaptation as of §4.1.

4.2.2. Possible ways of influence by the municipality of Arnhem
It is now clear that three of the factors that foster or obstruct the climate adaptation process can
indirectly be influenced by the municipality of Arnhem (see figure 14). It is then essential to
consider how the municipality of Arnhem can influence these factors. Within this subparagraph, the researcher will answer the question: ‘how can the municipality of Arnhem best
influence the factors that foster or obstruct climate adaptation on urban business parks?’ These
elaborations on influence focus on the three factors from the sub-paragraph 4.2.1, which can be
influenced, namely the ability to finance adaptation and financial considerations, risk awareness
and split incentives. Finally, the researcher also merges the perspective of change of the
property owners within these factors to provide a broader view of how the municipality can
influence the process of adaptation.
Ability to finance adaptation and financial considerations
Concerning the ability to finance adaptation and financial considerations, it can be considered
that many property owners see financial issues in adaptation65. If the municipality incentivises
property owners with financial means, they might be more engaging in adaptation (Agrawala
et al., 2011). Respondents also state that subsidies make adaptation more financially attractive.
However, if benefits are cancelled out due to constructional alterations that need to be made for
climate adaptation that would make property owners hesitant to invest66. Next to that, other
respondents see problems in fixed costs (e.g. maintenance) which make them hesitant67.
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Concerning the application of subsidies, the municipality of Arnhem already has subsidy
possibilities for climate adaptation in which they subsidise 30-65% of the costs for climate
adaptation measures with a maximum of €25.000 per initiative for three years (Overheid.nl,
2020). However, concluding from the research, the municipality of Arnhem should reflect on
and alter the process of application for climate adaptation subsidies. This application process is
often seen as sluggish, as it takes too much time for property owners. Kevin Rijke even stated
that it consists of a very long trajectory, with lots of administration and monitoring which the
enterprise does not want to follow. It also considered that over 20% of the money is already
vanished upfront due to administration costs68. The fact that the process takes too much time
ultimately also result in property owners not even applying because they fear it would take too
much of their resources. It is then argued that the municipality should not be controlling too
much in the process69. The property owners, especially SME’s, mainly state that they are too
busy keeping their business running. It is then also crucial that the municipality actively
communicates on subsidies (e.g. how it works and what the property owner can do with it) in
order for it to influence risk management70.
It can thus be concluded that if the municipality of Arnhem wants to influence the factor of
ability to finance adaptation and financial considerations it needs to focus on the
implementation of subsidies, which persuade the property owner to act. In this way, the
municipality will somehow become a co-financer and use its funds to achieve its goals (VNG,
2017). However, it should also focus on making the application process less time-consuming
in order to foster climate adaptation on urban business parks.
Split incentives
Within the research the split incentives are characterized as ‘’a circumstance in which the flow
of investments and benefits are not properly rationed among the parties to a transaction,
impairing investment decisions’’ (California sustainability alliance, 2011 in Bird & Hernández,
2012 p. 506-507). The respondents considered that the split incentives indeed influence the risk
management process and creates tensions71. The issue and reluctance to invest is also stated in
the fact that the property owner has to pay more taxes when it has invested in measures72. Thus,
redistribution of expenses for adaptation between the stakeholders is crucial to solving the issue.
It is thus a good idea if a property owner can transfer costs to its tenant (Economidou & Bertoldi,
2015).
As the split incentives might influence the risk management of property owners, concrete
agreements about expenses might be a solution. The municipality could be a partner in this
process to find solutions which lower the passivity of actors (Economidou & Bertoldi, 2015)
and look at possibilities to foster agreements on these specific costs between tenants and
property owners to influence the split incentives dilemma in climate adaptation. Next to that, it
might be profitable for the municipality of Arnhem to incentivise the property owners with
financial means. As stated before, this should lead to more engagement and make adaptation
more attractive73 (Agrawala et al., 2011). Another type of influence that is discussed in the
scientific literature is the application of green buildings codes (Bird & Hernández, 2012).
However, this is beyond the sphere of control of the municipality of Arnhem. Other types of
influences might be difficult as the dilemma of split incentives mainly is a problem between
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two private stakeholders. Next to that, not much of the research allocated to split incentives are
focused on climate adaptation.
Risk awareness
As stated before, risk awareness illustrates the awareness of the property owners that climatic
change could have an impact on their property (Agrawala et al., 2011). It was concluded earlier
in the interviews that risk awareness might be influenced by risk communication and
information, even though the statistics in §4.1 show an insignificant result. Communication on
risks can help make uncertainty more specific for the property owners74. The majority of the
respondents within the interviews did not see climate change as a risk for their properties for
the coming time75. The application of communication by the municipality of Arnhem can then
make the property owners more aware and initiate a process of thought76. Next to that, it was
stated in §2.6.3 that communicative measures serve to remind the property owners of the norms
and values within society in order to change their behaviour (Fobé et al., 2014). Even though
there might be an effect, it was argued before that risk communication, and information might
only affect at the moment that the property owners have the feeling that the property is at risk
instead of beforehand77. Some property owners think they do not have a problem, so it is
essential to focus on communication to make them more risk-aware, by clearly showing what
is happening78. However, some of the property owners stated that their willingness to act is
already in the DNA of their enterprise79, but it remains vital that the municipality communicates
and gives a right image of areas at risk to increase awareness with other property owners80.
In the process of communication, some improvements should be made by the municipality to
increase risk awareness or risk management even further. According to the respondents, the
municipality of Arnhem should focus on tailor-made communication measures which should
focus on so-called ‘risk-spots’. Thus, places were future adverse climate-related problems
might occur. This communication can happen through the use of detailed and tailor-made
maps81 (e.g. heat map). This tailor-made, specific, targeted, and localised communication
efforts are also described by VNG (2017). This type of communication can be considered an
alternative for general information because it is argued that this will not land with a wide variety
of property owners82, or property owners will ignore it83. Furthermore, it is argued by the
respondents that the municipality could lay more focus on communication through an
overarching organisation (e.g. Dutch: vve)84 coming from one platform85. The municipality
could also foster discussions through these overarching organisations about the problem that
climate change might pose in the future86. However, it is essential to not forget that for smaller
property owners, who might not participate in the process and are only focused on themselves87,
communication on a personal level is crucial88.
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The municipality could help the property owners in finding solutions to issues that might occur
in climate adaptation89. In this, there could be a focus on working together with more extensive,
overarching, organisations and thus working with the collective90. It is important not to let every
property owner figure out climate adaptation themselves91; this increases fragmentation across
urban business parks92. The increased engagement enables the municipality of Arnhem to reach
a more comprehensive array of property owners93. The municipality can, for example, sign
covenants with property owners or start quality marks or codes of conduct. These agreements
increase consultation with the various property owners, which heightens the feeling of
equivalence between the municipality and property owners but also results in more acceptation
of policies (Van der Doelen, 1991).
Another way to foster the risk management process and make property owners more risk aware
is that municipality could take a pioneering role and do more themselves94. In this way, the
municipality could take a more active role in climate adaptation as the role of the municipality
is seen as too passive95. The municipality could also tackle climate adaptation in an integral
way. The coordination with other actors is seen as necessary (Fröhlich & Knieling, 2013) to
prevent synergies from remaining unnoticed (van der Heijden, 2014a). The respondents also
agree that the municipality should tackle adaptation on this matter96.
Next to that, the property owners envision various other active roles the municipality could
take. The first one being the hiring of an individual which will assess the structure of properties
and whom gives advice, without any obligations and perhaps free of costs, about whether
restructuring is necessary and if climate adaptive measures are feasible97, as the idea that the
structure might not hold the weight of the measure is now regularly seen as a motivation for not
adapting98. Other options of a more active role are the setting up of a team of 2-3 individuals
that have conversations with property owners about the possibilities of climate adaptation and
who give further information99. Finally, it is argued that the municipality should hire and
individual that is clearly explaining what is happening and what can be done to prevent
problems. The individual should be connected to one platform (e.g. Arnhem Klimaatbestendig)
and also give information about the funding100.
Thus, to increase risk awareness and the overarching risk management, the researcher advises
the municipality to make communication tailor-made and personal but also letting
communication flow through and via overarching networks. This might move the process of
climate adaptation forward and make more property owners interested but also get more
property owners to engage. Combining communication and financial instruments such as
subsidies might even be better101.
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4.2.3. Conclusion
Summarising, figure 15 shows the exact ways of possible influence by the municipality of
Arnhem on the factors. For the ability to finance adaptation and financial considerations, the
municipality can incentivise property owners with generous subsidies, make alterations in the
subsidy process so that it functions better and provide sufficient communication about
subsidies. On risk awareness, the municipality can apply tailor-made and personal
communication, increase consultation and communication through overarching networks,
making climate adaptation integral and taking a pioneering and active role. On split incentives,
the municipality should focus on fostering agreements on costs between stakeholders and
incentivise property owners with financial means.

Figure 15: Possible ways of influence on factors
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5. Conclusion and discussion
5.1. Conclusion
This research was carried out by conducting a mixed-method approach with a survey and semistructured in-depth interviews distributed among property owners on urban business parks
within the municipality of Arnhem. With this, the research helped answer the research
question: ‘How can the municipality of Arnhem foster the implementation of climate adaptation
measures on urban business parks within the municipality?’ and the drafted sub-questions. The
research aimed to find factors which foster or obstruct the implementation of climate adaptation
measures on urban business parks by property owners. Within this process, it is essential to
acknowledge and shed light on the private stakeholders and the role they can play in climate
adaptation in Arnhem. In general, this research tried to contribute to the aggregation of
scientific knowledge about the engagement of private enterprises in climate adaptation. Coming
back to the theoretical approach of this research, it tested various factors on the risk
management model, which was based on the models by Bowyer et al. (2014) and Agrawala et
al. (2011). This forms the basis of the conceptual model within this research (see figure 16).
The factors tested included the following overarching factors and sub-factors, which were all
tested separately on the stages of risks management:
• Perspectives – consisting of the factor: previous experiences with climate-related
events.
• (Dis)incentives – consisting of the factors: financial instruments, rules and regulations,
split incentives, attitude towards climate change and risk communication and
information.
• Capacity for action – consisting of the factors: the size of the enterprise, knowledge
and in-house capacities and ability to finance adaptation and financial considerations.

Figure 16: conceptual model (own work)

From the results of the factors that foster or obstruct climate adaptation, it was identified that
the previous experiences with adverse climate-related events influence the risk awareness of
the property owner. Within the interviews, the property owners also argued these perspectives
to be a trigger in risk management. So, if a property owner has previous experience with
climate-related events, this can influence the risk management of this particular property owner.
Furthermore, it was found that the risk communication and information influences three phases
within the risk management process: phase 1 of risk assessment: identification of the risks,
phase 3 of risk assessment: evaluation of the risks and phase 1 of risk treatment: identification
and determination of adaptation strategies. However, in phase 1 of risk assessment risk
communication can be considered an obstructing factor according to the research. Within phase
3 of risk assessment and phase 1 of risk treatment, risk communication can be considered a
fostering factor. Ultimately it was thus found that risk communication and information can
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significantly influence the incentives of the property owners to act on climate adaptation. It was
also found in this research that the ability to finance and financial considerations influence
phase 1 of risk treatment: identification and determination of adaptation strategies. When
combined with the interviews, it was found that the factor influences the incentives of a property
owner to adapt to climate change. Next to that, the split incentives can be considered a barrier
in climate adaptation and thus influences the risk management process for property owners.
Finally, according to the research risk awareness influences phase 3 of risk assessment, the
evaluation of risks thus, if the property owner is risk aware and acknowledges the risks of
climate change that can possibly influence the further process of risk management.
Concerning the influence of the municipality of Arnhem, it was identified that the municipality
could not influence the following factors: the size of the enterprise, the perspectives and preexisting knowledge and in-house capacity. The factors which can be influenced are the ability
to finance adaptation or financial considerations, risk awareness, split incentives and risks
communication and information. According to the theories, risk communication and
information can be regarded a policy instruments which can be directly influenced and altered
by the municipality to achieve a specific goal. This means that from the factors that foster or
obstruct climate adaptation the ability to finance adaptation and financial considerations, risk
awareness and split incentives are the remaining factors which can be indirectly influenced by
the municipality of Arnhem by the application of policy measures.
Finally, it was found that in order for the municipality to influence these three factors, the
municipality has several possibilities to choose from. In fostering the ability to finance
adaptation and financial considerations, the municipality could focus on incentivising property
owners through generous subsidies, alterations in the processes of subsidies and the provision
of sufficient communication and information on subsidies. Secondly, if the municipality wishes
to influence the risk awareness of the property owners, it could focus on tailor-made
communication, increased consultation through extensive overarching networks, integral
climate adaptation and taking a pioneering and active role. Finally, to influence the split
incentives, the municipality could focus on fostering agreements on costs and incentivise the
property owners with financial instruments in order to lower the passivity of actors.
From this mixed-method approach, it can then be concluded that the municipality of Arnhem
could make some alterations to their approach to climate adaptation in order to further foster
climate adaptation on urban business parks. These alterations come together in the policy advice
discussed below.
5.1.1. Policy advice municipality of Arnhem
The municipality of Arnhem can be considered a front runner on climate adaptation. As said
before in this research, the municipality has the ambition to become a climate-proof city under
every weather condition (Gemeente Arnhem, 2012; Gemeente Arnhem, 2020). Next to that, the
municipality plans to implement a climate stress test which incorporates water and heat stress
(Gemeente Arnhem, 2020). In order to achieve this ambition, the municipality will reduce the
amount of hardening within the city by 10%, plant more trees, and implement a new city-wide
subsidy.
Arnhem wants to remain in the lead on climate adaptation in the Netherlands, and that’s why it
is important to further accelerate the climate adaptation process (Kerssies, 2020). Even though
the municipality of Arnhem can be considered a frontrunner on climate adaptation, there are
still some elements, in the approach to climate adaptation on urban business parks, which the
Master Thesis Spatial Planning
Adapting urban business parks to climate change

62
municipality could alter in order to further foster climate adaptation on urban business parks.
In order to further accelerate climate adaptation on urban business parks within the municipality
of Arnhem this policy advise focuses on separate pathways which can be followed by the
municipality of Arnhem in order to foster the implementation of climate adaptation measures
on urban business parks:
Firstly, it is important for the municipality of Arnhem to find the right balance between an
integral and personal approach to climate adaptation. Whereas integral stands for the widespread application of generic measures. In general, it can be concluded that the more integral
the approach gets, the less personal it might be for the property owners which enlarges the
distance between the municipality and property owners. This might give the property owners
the feeling that they are not important in the climate adaptation process. This can ultimately
slow down the process of fostering climate adaptation. The more personal approach would
focus more on the implementation of custom-made climate adaptation measures. However, it
might be too personal, and it can result in a fragmentation of property owners that have taken
measures which are scattered across the urban business parks. Coordination with actors is then
considered necessary (Fröhlich & Knieling, 2013) to avoid the municipality, not noticing
possible synergies between various factors (van der Heijden, 2014a).
In order to incentivise the property owner to invest in climate adaptation measures, the
researcher advises the municipality that it should keep using funds for adaptation. This makes
adaptation more financially attractive and might give the municipality the ability to solve the
split incentive problem as it can ultimately lower the passivity of the actors (Economidou &
Bertoldi, 2015). If the municipality wants to foster the implementation of climate adaptation
measures on urban business parks, it is imperative for the municipality that the subsidy system
would function better for the property owner. Within the process, it is advised that the
municipality of Arnhem lowers the administrative pressure and make the subsidy procedure
less time-consuming. This time-consuming process is now seen as a significant barrier by the
property owners to apply for funding and start the implementation processes.
Communication is considered crucial to move forward in climate adaptation. The research
advises the municipality to focus on two types of communication, namely overarching and
personal communication. First, communication must flow through overarching organisations
(e.g. vve). In doing so, the municipality can foster discussions on climate adaptation within
these organisations and effectively contribute to more risk awareness. In this way, benefits
could be harvested from tackling the issue with a wide array of stakeholders which can
ultimately increase support, but it also enables property owners to have examples of property
owners which are frontrunners in the process. Second, on the personality of communication,
the municipality must have an eye for property owners which never participate in the
overarching networks and are on their own ‘island’, in this case, the municipality could actively
seek personal contact. Next to that, the municipality could focus on tailor-made communication
which looks at ‘risk-spots’. This can be achieved by the distribution of heat or water nuisance
maps which show where adverse climatic effect might occur in the future. This makes the
property owners more risk aware and could trigger them to implement climate adaptation
measures. Finally, the communication process should give clear-cut information about the
system of subsidies. This can ultimately lower the ‘fear’ of property owners that the process
might be too time-consuming.
Even though the municipality is doing a good job on communication, this research enables them
to become more effective in communication concerning climate adaptation. As part of the
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communication, the municipality of Arnhem could take up a more active and involved role in
climate adaptation. This is necessary, as the approach to climate adaptation by the municipality
of Arnhem, is often seen as too vague and non-coherent by the respondents. Within the process
of becoming more active and involved the municipality of Arnhem should vigorously show that
they want the urban business parks to be climate adaptive. In doing so, the municipality should
take a pioneering-role and actively implement climate adaptation measures in public spaces on
urban business parks. In this way, the municipality has the possibility to serve as an example
for the property owners. This might ultimately lead to a ‘snowball-effect’ on the property
owners, which would also start to think about adaptation and become more risk aware.
Furthermore, when property owners experience the split incentives dilemma, the municipality
must actively foster agreements between the private stakeholders. Within these agreements,
there should be clear-cut arrangements on the division of costs among the stakeholders. Within
the process, this research also advises that the municipality hires a consultant and constructor
or makes shifts in priorities within the organisation:
A ‘consultant’ – upfront the adaptation process starts with the enlargement of the risk awareness
of the property owners as some of the ideas of the municipality might not land with the property
owners. However, the clarification on the approach of the municipality of Arnhem on climate
adaptation is crucial. The starting point is that with some property owners, the idea of
implementing climate adaptation measures might not even come to mind. This function of the
consultant should consist of a person who is an open, down to earth and an approachable
individual whom does not give the property owners the feeling that he/she is working from an
‘ivory tower’. He/she also advises about the possibilities and the do’s and don’ts on climate
adaptation. This person should explain more about the financial possibilities (e.g. subsidies).
Ultimately this function should entail the much more active role of the municipality, as the
‘consultant’ should also try and reduce the amount of administrative and time-consuming
subsidy processes faced by property owners. As this is one of the main reasons why property
owners will not invest. Next to that, it should have the responsibility to foster agreements on
implementation costs to avoid the split incentive dilemma. All in all, this results in the
consultant being ‘the connecter’ between the municipal organisation and the property owners
(see figure 17) and that he/she ‘uplifts’ the climate adaptation process.

Figure 17: Consultant as connecter between the property owners and municipality – (© human icon: Freepik from flaticon.com)

A constructor – Next to the administrative and time-consuming pressure, some of the most
considerable problems and issues why property owners are not implementing climate
adaptation measures are caused by the technical considerations. The most common one being
that the structure of the property cannot bear the weight of climate adaptation measures (e.g.
green roofs). Some of the property owners do not want to spend money on hiring an external
constructor which inspects the construction and advises what should be changed. To fill this
void and foster opportunities, it is advised that the municipality hires a constructor who could
visit properties and advise, possibly free of charge, on alterations that should be made.
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5.2. Discussion
Now that the factors of influence on climate adaptation on urban business parks within the
municipality of Arnhem are found, and a policy advice has been given to the municipality of
Arnhem it is essential to take a critical look at the research process. This last paragraph then
also offers a critical reflection on the implications, limitations and recommendations.
5.2.1. Implications of the research
It was stated earlier on that empirical research on climate adaptation remains lacking. This
research has thus contributed to the expansion of knowledge on climate adaptation. It is now
clearer which factors influence the process of risk management. Nevertheless, it should be
stated that the researcher expected more of the factors to influence the risk management process.
However, the unexpected results are mainly caused by the low response level on the survey.
This was caused by the fact that the research was partially obstructed in its data collection
process, due to the on-going COVID-19 pandemic. Even though the researcher expected more
factors to influence the process, the research was still able to give a policy advice to the
municipality of Arnhem. As such, the research results enable the municipality to foster climate
adaptation on urban business parks. In this way, it is possible to prevent properties being unfit
for the future and prevent the adverse effects of future climate change. It might be helpful for
the municipality of Arnhem to use in order to become a climate-proof city under every weather
condition (Gemeente Arnhem, 2012; Gemeente Arnhem, 2020). This enables the municipality
to remain in its exemplary role as a frontrunner. Finally, the conclusion of this research can be
used in future research and as a framework for other municipalities.
Next to that, the empirical insights of this research have shed light on property owners as an
important group within the climate adaptation process. The property owners are, however,
mostly forgotten in scientific research. The research has introduced and made use of the ideas
of the private sector as it acknowledged the role this sector can play in fostering climate
adaptation on urban business parks. Ultimately this enabled the private sector to influence the
possible future framework on how the municipality tackles climate adaptation on urban
business parks. This makes the research a valuable addition to the scientific literature on climate
adaptation.
Finally, the outcomes of the research showed that next to policy instruments, there are various
other ways the municipality can likely foster the process of adaptation on urban business parks.
With this, it contributed to the aggregation of governance instruments and principles which can
be used to foster climate adaptation and helped tighten the gap in the scientific literature on
policy instruments which can be applied to have an influence on the process of adaptation.
5.2.2. Limitations within the research
Every research has its limitations; it then also happened that during the research, the researcher
encountered several limitations. This sub-paragraph will then also elaborate further on the
theoretical and methodological limitations that surfaced during this research.
Theoretical limitations
As discussed in other paragraphs, the research is based on the conceptual model which is
founded on a risk management model by combining the models of Agrawala et al. (2011) and
Bowyer et al. (2014). Within this research, factors are tested on the separate phases of risk
management. The theories noted that the risk management process would focus on three
separate phases of risk awareness, risk assessment and risk treatment. However, it was found
in the research that the property owners did not focus on the separate stages of risk management.
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First, the theory on risk management showed that the property owner had to acknowledge the
risks of climate change for them to be risk aware. However, the results of the survey and
interviews showed a different outcome. Some of the property owners stated that there was no
future risk for their property. According to the theories that would mean that they are not risk
aware and that might hinder the further risk management process. However, even though the
property owners stated that they don’t see any future risks, they were still willing to act as they
believe this willingness to act is within the DNA of their enterprise. Other respondents also
stated that they simply want to act because they want to do something for the environment.
Secondly, the risk assessment theories showed that the property owner had to identify, analyse
and evaluate possible risks of climate change. However, it was found in the research that none
of the respondents followed this procedure. Instead, the respondents had a reactive instead of a
proactive approach to problems that climate change might pose for their properties. Simply
said, if a problem would occur, the property owner would immediately find a solution and
implement it. An assessment of risks is not considered necessary by the property owners.
Third, risk treatment is predominantly based on the balance of costs and benefits. However, it
was found that there are also other factors influencing the willingness for risk treatment. The
respondents noted that technical considerations (e.g. strength of the roof) and lack of space
influenced their ability to implement climate adaptation measures.
Finally, in order for the municipality to influence the climate adaptation process, the researcher
looked at the various policy instruments which could be implemented by the municipality.
These elements were part of van der Doelen (1991) & Korsten (2007) and focused on three
types of instruments which could be stimulating or repressive: juridical instruments, economic
instruments and communicative instruments. However, within this research, it was found that
these theories were relatively static. There are a lot of other possible ways the municipality can
influence the process. One of the examples was a more pro-active and pioneering role the
municipality can take in order to be an example for the property owners. More theories about
the other ways of influence are then also an essential addition to the scientific theories.
Methodological limitation
The researcher made use of a mixed-method approach within this research. With this type of
research, it was possible to do broader research on the factors that influenced the risk
management process. However, during the research, some methodological limitations were
experienced. First and foremost, the researcher considers the COVID-19 pandemic as the
largest limitation of this research. As many of the property owners were busy keeping their
business running, there was simply no time for participation in this research. The many efforts
on heightening the response sometimes remained ignored, and this ultimately led to low
response on the survey. Ultimately, this small sample size of the quantitative elements reduced
the generalizability of the findings.
Secondly, since the researcher was testing different factors on the risk management process,
questions in the survey were sometimes considered complicated by the respondents. This
resulted in critical feedback as to test certain factors; several questions asked really subjective
views (e.g. the view on climate change). This is also why some of the respondents dubbed it as
a flawed survey. Some of the respondents also used the survey and interviews to express their
dissatisfaction about the municipality. This could have resulted in a distorted picture of reality.
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Thirdly, it was almost impossible to ask questions on the effects of the factors on all of the three
separate stages of the risk management model during the interviews. This resulted in generic
answers to the whole term of risk management. This made it harder to answer the hypotheses
designed at the beginning of the research.
Fourth, as stated before, this research made use of a significance level of 0.05α thus, a 95%
confidence interval. However, with an increased level of significant (e.g. 0.1α), it would have
been possible to get more significant results and ultimately, more factors that might foster or
obstruct the climate adaptation process.
Finally, the researcher had to go through a very time-consuming process of recoding various
questions in order to merge them into variables. This also resulted in the fact that some variables
could not be merged into overarching variables. Next to that, the variable of rules and
regulations and ability to finance or financial considerations were measured in other manners
than the other factors within this research due to a minor mistake made in the survey design.
5.2.3. Recommendations
The potential expansion by including more respondents, cases or factors might be interesting
and give the research the ability to find more factors which can be influenced by government
entities. Ultimately this might help to prevent the limitations that occurred in this research, and
it could answer questions that appeared during this research. Outlined below are the
recommendations for practice and the recommendations for future research.
5.2.3.1. Recommendations for practice
As stated in the conclusion of this thesis, the researcher made a policy advice for the
municipality on how it can foster the implementation of climate adaptation measures on urban
business parks. This policy advice answered the main research question within this research.
On the basis of this policy advice, the following recommendations for the municipality of
Arnhem were made in practice:
Recommendation 1, according to the respondents, the municipality should find a balance
between an integral and personal approach to climate adaptation. Whereas integral stands
for the wide-spread application of generic measures and the more personal approach would
focus more on the implementation of custom-made climate adaptation measures.
Recommendation 2, further incentivize property owners with financial instruments. With
this, the municipality could reform the subsidy process and make it less time-consuming. This
should ultimately lower the barrier and make implementation of climate adaptation measures
more attractive.
Recommendation 3, as communication is crucial in climate adaptation, the municipality could
focus on two types of communication. At first, the municipality could let communication
efforts flow through overarching organizations to foster discussions on climate adaptation,
increase risk awareness and support. Secondly, the municipality could focus on tailor-made
communication efforts (e.g. heat maps) which also focus on property owners that mostly do not
participate in activities of overarching organizations. Finally, the municipality should actively
lower the fear of the subsidy process being too time-consuming by clear-cut personal
communication.
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Recommendation 4, the municipality could move to a more active and involved role in climate
adaptation. Within this process the municipality should show that it wants the urban business
parks to be climate-adaptive by taking a pioneering role and actively implementing measures
on public places. Furthermore, it should actively foster agreements between property owners
and tenants to prevent split incentives. Finally, as a more active and involved municipality, it
could think about hiring a ‘consultant’ and ‘constructor’ who uplift the process and foster
opportunities to boost climate adaptation on urban business parks.
5.2.3.2. Recommendations for future research
It is clear that implementation of climate adaptation measures on urban business parks remains
a complex policy objective, which cannot be solved with – bluntly spoken - one research effort.
Next to that, the research was partially obstructed in its data collection process by the on-going
COVID-19 pandemic. This resulted in other results than expected by the researcher due to a
low response on phase 1 of data collection, the survey. In order for future research on this topic
to be smoother and more manageable, the researcher will elaborate on several recommendations
for future research below:
First, this research was limited to one municipality. In order to get an even better grasp on the
topic of climate adaptation on urban business parks, the researcher recommends that future
researchers should expand the scope of the research on this topic. It is possible to include more
factors that might influence the implementation of climate adaptation measures on urban
business parks. Perhaps the most interesting recommendation for future research is the
expansion of the study across a wide variety of municipalities, both large and small in size.
Within these new specific contexts, it might be easier to get a broader array of property owners
to participate, which will make it easier to draw a conclusion with more certainty. Next to that,
it makes it possible to find more outliers consisting of property owners that are already actively
participating in climate adaptation. These property owners could set a new standard and help
future research to make an even better advice on how the implementation of climate adaptation
measures on urban business parks can be fostered.
Next to that, it is also possible to focus on one specified factor, e.g. the effect of split incentives
on climate adaptation. This is advised because research on topics, such as split incentives and
climate adaptation, is lacking and merely focuses on the effect of the split incentives dilemma
on sustainability measures (e.g. solar panels) instead of the effect of split incentives on climate
adaptive measures.
Thirdly, the sampling through self-selection due to the COVID-19 pandemic and the priorities
of property owners in this crisis could have caused a bias as dissatisfied property owners could
have hijacked the research which could have led to distorted results and conclusions. To solve
this issue, the researcher recommends the future researcher to apply a different sampling
method that fits better in that particular research situation.
Finally, as stated in the methodological limitations, a future researcher could make use of a
higher significance level (e.g. 0.1α) if it occurs that there is a low amount of cases again. This
could result in more of the factors becoming significant within the research and thus finding
more factors that foster or obstruct the process of climate adaptation.
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Appendix A: Questionnaire
Beste deelnemer, pandeigenaar,
Hartelijk dank voor uw interesse in dit onderzoek. Wij beseffen dat de afgelopen tijd moeilijk
voor was voor u als ondernemer én pandeigenaar. Als gemeente willen wij graag vooruitkijken.
Eén van de gebieden waar we ons meer op willen focussen, is het implementeren van
klimaatadaptieve maatregelen op bedrijventerreinen. Klimaatadaptatie houdt in dat we de
leefomgeving steeds meer aanpassen en weerbaar maken tegen bijvoorbeeld hitte en
toenemende hoosbuien die veroorzaakt worden door klimaatverandering. Een maatregel die
dan bijvoorbeeld genomen kan worden is de aanleg van groene daken.
Onderzoek naar klimaatadaptieve maatregelen
Wij willen graag meer inzicht krijgen in de wensen, ideeën en obstakels van ondernemers bij
het stimuleren en implementeren van klimaatadaptieve maatregelen op bedrijventerreinen.
Daarom voeren wij een wetenschappelijk onderzoek uit onder pandeigenaren.
Meedenken over klimaatadaptatie
Als pandeigenaar heeft u namelijk het beste zicht op eventuele verbeterpunten. Daarnaast heeft
u hier mogelijk zelf ook ideeën over. Wij hebben daarom uw hulp nodig om meer duidelijkheid
te krijgen over uw beeld rondom klimaatadaptieve maatregelen.
Wilt u met ons meedenken over hoe wij in de toekomst samen wateroverlast en hitteproblemen
kunnen aanpakken of zelfs voorkomen? Vul dan onze vragenlijst in (zie knop onderaan pagina).
Dit kost u minder dan 10 minuten.
Heeft u vragen?
Ik sta u graag te woord. U bereikt mij op 06-20067164 en via thom.bult@arnhem.nl
Alvast bedankt voor uw deelname aan dit onderzoek!
Met vriendelijke groet,
Thom Bult
Gemeente Arnhem
Sociaal-Economisch Domein
Cluster Strategie, Beleid & Regie.
!! Klik hier voor de vragenlijst!!
Toestemmingsverklaring
Dit onderzoek gaat over de bevordering van klimaatadaptatie op bedrijventerreinen in Arnhem.
De deelname aan dit onderzoek is geheel vrijwillig en kost u minder dan 10 minuten.
Wij vragen uw toestemming voor het gebruik van uw antwoorden. Uw antwoorden behandelen
wij vertrouwelijk. U kunt desgevraagd ook anoniem deelnemen.
Mocht u vragen hebben over dit onderzoek dan kunt u ten alle tijden contact opnemen via
thom.bult@arnhem.nl en 06-20067164
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Door op ‘’Ja’’ te klikken in de onderstaande vraag gaat u akkoord met het feit dat u de
voorgaande informatie heeft gelezen en zal de vragenlijst u doorsturen naar de volgende vraag.
Als u niet wilt participeren in dit onderzoek naar klimaatadaptatie klikt u op ‘’Nee’’ dit betekent
dat het onderzoek stopt.
Ik heb alle informatie gelezen en ik wil participeren in dit onderzoek
o Ja -> Move to question 2
o Nee -> Move to question 3
Question 2:
Bent u huurder of (pand)eigenaar?
o Huurder -> move to question 3
o (Pand)eigenaar -> move to question 4
Question 3:
Einde vragenlijst
U valt helaas niet binnen de doelgroep van dit onderzoek of u heeft geen toestemming gegeven
voor het gebruik van de gegevens.
Binnen dit onderzoek ligt de focus op (pand)eigenaren. Zij doen namelijk de meeste
investeringen in klimaatadaptieve maatregelen.
Heeft u toch nog ideeën om de implementatie van klimaatadaptatie op bedrijventerreinen in de
gemeente Arnhem te verbeteren? Dan nemen wij graag contact met u op.
Geef daarvoor hieronder uw contactgegevens op
Om het venster te sluiten klikt u op de rechterpijl onderaan deze pagina.
Algemene informatie
Question 4:
Wat is de naam van uw bedrijf?
o Ik wil deze vragenlijst anoniem invullen
Question 5:
Op welke bedrijventerrein(en) bezit u panden?
Meerdere antwoorden mogelijk
o Arnhems Buiten
o Bakenhof
o De Overmaat
o Gelderse Poort
o Het Broek
o IJsseloord 1
o IJsseloord 2
o IPKW (Industriepark Kleefse Waard)
o Rijkerswoerd
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o Rijnpark
Question 6:
Hoeveel medewerkers heeft uw bedrijf?
Getal invullen
Question 7:
Hoeveel panden bezit u?
Getal invullen
Question 8:
Is uw bedrijf onderdeel van een grotere overkoepelende organisatie?
o Ja
o Nee
Bewustzijn van risico’s
Question 9:
Denkt u dat het klimaat in uw omgeving verandert?
o Ja
o Nee
o Weet ik niet
Question 10:
Denkt u dat de temperatuur op de aarde de afgelopen 10 jaar is gestegen?
o Ja, door menselijke activiteit
o Ja, door natuurlijke oorzaken
o Ja, een combinatie van natuurlijke oorzaken en menselijke activiteiten
o Nee, er is geen verandering
o Geen idee
Question 11:
Denkt u dat klimaatverandering invloed heeft op uw bedrijfspand?
o Ja
o Nee
Question 12:
Zijn de risico’s van klimaatverandering acceptabel voor uw bedrijf?
o Ja
o Nee
o Geen idee
Question 13:
Eerdere ervaringen met klimaat-gerelateerde hinder
Binnen dit onderzoek is gekozen om de focus te leggen op wateroverlast en hittestress.
Hieronder vindt u een korte uitleg van deze twee begrippen in de context van dit onderzoek:
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Wateroverlast betekent in de context van dit onderzoek dat u schade ondervindt aan uw pand
door bijvoorbeeld het onderlopen van kelders. Dit wordt mede veroorzaakt door hoosbuien die
in toenemende mate zullen voorkomen in de toekomst
Hittestress betekent dat de gemiddelde temperatuur in het stedelijk gebied hoger ligt dan in het
omliggende gebied. Dit wordt voornamelijk veroorzaakt door een toenemende verharding in
stedelijke gebieden die warmte vasthoudt en uitstraalt. Hittestress heeft invloed op leefbaarheid,
comfort in gebouwen, arbeidsproductiviteit en kan resulteren in hogere kosten voor koeling van
bedrijfspanden en uiteindelijk leiden tot economische schade.
Van welke van de volgende klimaat-gerelateerde effecten heeft u de afgelopen 10 jaar
hinder ondervonden aan uw bedrijfspand?
o Wateroverlast
-> Move to question 14, skip question 15
o Hittestress
-> Move to question 15, skip question 14
o Beide
-> Move to question 18
o Geen van beide
-> Move to question 22
Question 14:
Hoe vaak heeft u de afgelopen 10 jaar al te maken gehad met wateroverlast in en om uw
bedrijfspand(en)?
Cijfer invullen
è ‘’Any answers’’ move to question 16.
Question 15:
Hoe vaak heeft u de afgelopen 10 jaar al te maken gehad met hittestress in en om uw
bedrijfspand(en)?
Cijfer invullen
è ‘’Any answers’’ move to question 17
Question 16:
Hoe groot was de hinder van de wateroverlast die u ervoer?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Question 17
Hoe groot was de hinder van de hittestress die u ervoer?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Respondents end up at questions 18-21 if answered ‘’beide’’ on question 13.
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Question 18
Hoe vaak heeft u de afgelopen 10 jaar al te maken gehad met wateroverlast in en om uw
bedrijfspand(en)?
Cijfer invullen
Question 19
Hoe vaak heeft u de afgelopen 10 jaar al te maken gehad met hittestress in en om uw
bedrijfspand(en)?
Cijfer invullen
Question 20:
Hoe groot was de hinder van de wateroverlast die u ervoer?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Question 21:
Hoe groot was de hinder van de hittestress die u ervoer?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
è After question 21 is answered move to question 22
Risicobeoordeling
Question 22
Op een schaal van 1 tot 10, kunt u aangeven hoeveel u verwacht dat klimaatverandering
zal zorgen voor negatieve effecten voor uw bedrijfspand?
Waarbij 1 nauwelijks effect betekent en 10 een zeer ernstig negatief effect

Question 23
Hoe groot schat u de kans dat er in de toekomst hogere klimaat-gerelateerde risico’s
(o.a. wateroverlast en hittestress) zijn voor uw bedrijf?
o Zeer grote kans
o Grote kans
o Gemiddeld
o Kleine kans
o Zeer kleine kans
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Question 24
Vindt u het noodzakelijk om maatregelen te nemen om klimaat-gerelateerde risico’s
(o.a. wateroverlast en hittestress) te verminderen?
o Ja
o Nee
o Geen idee
Question 25
Denkt u dat u het risico van toekomstige wateroverlast en hittestress goed in kan
schatten?
o Ja, heel goed
o Ja, goed
o Min of meer
o Nee, niet zo goed
o Nee, helemaal niet
Communicatie en informatie
Question 26
Hoe goed bent u geïnformeerd over de effecten van klimaatverandering (zoals
wateroverlast of hittestress) op uw bedrijfspand?
o Heel goed
o Goed
o Gemiddeld
o Matig
o Zeer matig
Question 27
Wat zijn de voornaamste informatiebronnen over de effecten van klimaatverandering
die u gebruikt?
o Nieuwsbrieven of informatie van de brancheorganisatie
o Informatie van de gemeente Arnhem
o Social media (o.a. Twitter & Facebook)
o Kranten en tijdschriften
o Televisie (o.a. nieuwszenders en actuliteitenprogramma’s)
Question 28
In hoeverre bent u het eens met de onderstaande stelling:
‘’De communicatie en informatie vanuit de gemeente Arnhem en Arnhem klimaatbestendig
over risico’s met betrekking tot klimaatverandering voor bedrijven is voldoende.’’
o Helemaal eens
o Eens
o Neutraal
o Oneens
o Helemaal oneens
Question 29
Heeft u uw risico inschatting van klimaatverandering bijgesteld door informatie en
communicatie die beschikbaar is over het onderwerp?
o Ja
o Nee
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Question 30
Heeft u behoefte aan meer informatie en communicatie over de risico’s van
klimaatverandering?
o Ja -> Move to question 31
o Nee -> Move to question 32
Question 31
Op welke wijze zou u willen dat deze informatie verstrekt wordt?
Meerdere antwoorden mogelijk
o Nieuwsbrieven van de gemeente Arnhem
o Digitale informatie (o.a. sociale media)
o Voorlichtingsavonden
o Werkgroepen
o Anders, namelijk:
Question 32
Bent u bekend met het beleid met betrekking tot klimaatadaptatie in de gemeente
Arnhem?
Onder klimaatadaptatie wordt verstaan dat de samenleving en de omgeving zich aanpassen
op de effecten (o.a. wateroverlast & hittestress) van klimaatverandering.
o Ja -> Move to question 33
o Nee -> Move to question 34
Question 33
In hoeverre bent u het eens met de onderstaande stelling:
‘’Het beleid ten behoeve van klimaatadaptatie in de gemeente Arnhem is zinvol’’
o Helemaal eens
o Eens
o Neutraal
o Oneens
o Helemaal oneens
Question 34
Zou u willen dat het beleid ten behoeve van klimaatadaptatie aangepast wordt in de
gemeente Arnhem?
o Ja
o Nee
Risicobehandeling
Hoe zou u uw kennis over de volgende adaptieve maatregelen beschrijven?
Question 35
Groene daken
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
o Afwezig
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Question 36
Groene gevels
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
o Afwezig
Question 37
Vergroenen van terreinen
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
o Afwezig
Question 38
Waterdoorlatende verharding
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
o Afwezig
Question 39
Wadi’s en retentievijvers
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
o Afwezig

Question 40
Welke van de volgende fases beschrijft het beste de fase van klimaatadaptatie waar uw
bedrijf zich momenteel in bevindt?
o Oriënterend
o Begrijpend, proberen de effecten en risico’s te begrijpen
o Plannend, meer geavanceerd, kijkend naar de opties om risico te verminderen.
o Implementerend, klimaatadaptieve maatregelen worden uitgevoerd.
Question 41
Hoeveel fte houdt zich bezig met het onderwerp klimaatadaptatie binnen uw bedrijf?
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Question 42
Hoe schat u het effect van klimaatadaptieve maatregelen in?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Question 43
Hoe groot is de kans dat u gaat investeren in klimaatadaptieve maatregelen?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Question 44
Heeft uw bedrijf een risicoanalyse uitgevoerd waarbij risico’s van wateroverlast en
hittestress voor uw bedrijfspand in kaart zijn gebracht?
o Ja -> Move to question 46
o Nee -> Move to question 45
Question 45
Denkt u de komende 5 jaar een risicoanalyse uit te voeren?
o Ja
o Nee
è Move to question 46
Question 46
Denkt u in de komende 5 jaar klimaatadaptieve maatregelen te implementeren?
o Ja
o Nee
o Weet ik nog niet
Question 47
Welke van de volgende maatregelen heeft u al gerealiseerd?
Meerdere antwoorden zijn mogelijk
o Groene daken
o Groene gevels
o Vergroenen van terreinen
o Waterdoorlatende verharding
o Wadi’s en retentievijvers
o Een andere maatregel, namelijk:
o Geen van bovenstaande
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Effect Coronacrisis
Question 48
Hoe zwaar is uw bedrijf getroffen door de coronacrisis?
o Zeer ernstig
o Ernstig
o Gemiddeld
o Niet zo erg
o Helemaal niet
Question 49
Was u voor de coronacrisis van plan klimaatadaptieve maatregelen te implementeren?
o Ja -> Move to question 50
o Nee -> Move to question 51
Question 50
Gaat u deze plannen om klimaatadaptieve maatregelen te implementeren doorzetten?
o Ja
o Nee
è Move to question 51
Kosten klimaatadaptatie
Question 51
Hoe schat u uw kennis over de kosten van de implementatie van klimaatadaptieve
maatregelen in?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Question 52
Hoe groot is het effect van de kosten van implementatie van klimaatadaptieve
maatregelen op uw bereidheid tot implementeren?
o Zeer groot
o Groot
o Gemiddeld
o Klein
o Zeer klein
Subsidies
Question 53
Bent u bekend met de subsidies voor hitteplekken in de gemeente Arnhem?
Met hitteplekken doelt men op plekken in de stad waar de temperatuur hoger ligt dan het
omliggende gebied. Deze plekken zijn bijvoorbeeld de bedrijventerreinen.
o Ja
o Nee
Question 54
Heeft u al eens gebruik gemaakt van de subsidie voor hitteplekken?
o Ja -> move to question 55
o Nee -> move to question 56
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Question 55
Is de subsidie bepalend geweest voor uw keuze om tot uitvoering van klimaatadaptieve
maatregelen over te gaan?
o Ja
o Nee
‘’Any answer’’ move to question 57.
Question 56
Wat is de reden dat u nog niet gebruik hebt gemaakt van de subsidies voor hitteplekken?
Meerdere antwoorden mogelijk
o Subsidiebedrag is te lag
o Te veel administratie
o Subsidie denkt oplossingen tegen wateroverlast niet
o Grote kans op afwijzing
o Anders, namelijk:
‘’Any answer’’ move to question 57
Question 57
Waar vindt u dat de baten van klimaatadaptatie vooral terechtkomen?
Hieronder dient u getallen in te vullen die voor u een goede verdeling gev en van waar de baten
terecht komen (bijvoorbeeld 70-30). Samen dienen deze twee getallen op 100 uit te komen (%).
Beiden getallen dienen dus ingevuld te worden.
Baten (pand)eigenaar
Baten huurder

## %
## %

Nog te verdelen

##%

Question 58
Is deze verdeling van invloed op uw bereidheid om te investeren in klimaatadaptatie?
o Ja
o Nee
Afsluiting
Question 59
Mogen we na de verwerking van deze vragenlijst contact opnemen voor een kort
interview?
Tijdens dit korte interview wordt ingegaan op de obstakels die u ervaart, zowel in beleid als
financieel. Daarnaast zal er ingegaan worden op uw (mogelijke) ideeën over de bevordering
van klimaatadaptatie op bedrijventerreinen. Na dit interview zal uw mening, desgevraagd
anoniem, verwerkt worden in het uiteindelijk advies.
o Ja
o Nee
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Question 60
Kunt u uw e-mailadres en telefoonnummer achterlaten? Zo kunnen wij contact met u opnemen
voor een kort interview.
Uiteraard waarborgen wij uw privacy en gaan we verantwoordelijk om met de informatie die
u geeft. Ook garanderen wij desgevraagd uw anonimiteit.

Einde vragenlijst
Hartelijk dank voor de deelname in dit onderzoek. Ik waardeer uw input!
De gegevens zullen de komende tijd, samen met de interviews, verwerkt worden tot een
definitief beleidsadvies voor de gemeente Arnhem.
Vragen of wilt u op de hoogte gehouden worden van de resultaten? Mail dan naar
thom.bult@arnhem.nl
Fijne dag gewenst!
Met vriendelijke groet,
Thom Bult
Sociaal-Economisch domein
Cluster Strategie, Beleid & Regie.
Venster sluiten
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Appendix B: Respondents questionnaire
Below a table shows the exact respondents of the questionnaire and their contact details.
Nr.

Business park

Company/owner name

1

IJsseloord 2

Anonymous 1

2

IJsseloord 2

Flynth

Number of
properties

Contact details
Not applicable

1
Not applicable
54
3

De Overmaat

Anonymous 2

Not applicable
1

4

Het Broek

Scheepswerkerij de Hoop

Not applicable
1

5

Het Broek

Anonymous 3

Not applicable
2

6

IJsseloord 2

Anonymous 4

7
8

IJsseloord 2
Rijkerswoerd

TechnipFMC
ZIJM

2
2

0622128210
Not applicable

9

Het Broek

Helldörfer Beheer B.V.

2

p.eijkelkamp@helldorferlasbedr
ijf.nl

10

M.A. Meeuwissen B.V.

7

m.a.Meeuwissen@gmail.com

11

Het Broek,
IJsseloord 1
Het Broek

Stein Installaties B.V.

2

12
13
14
15

De Overmaat
IJsseloord 2
De Overmaat
IJsseloord 2

EG Vip en EG Automobielen
Bevaplast
Samenwerkingsverband
VGGM

1
1
3
100

maarten@steinarnhem.nl,
0652550935
Not applicable
carlos.voermans@bevaplast.nl
carelderksen@gmail.com
Ramona.gal@vggm.nl

16
17
18
19

Gelderse Poort
IJsseloord 1
IJsseloord 2
Het Broek

Anonymous 5
Anonymous 6
Anonymous 7
Maatwerk

2
1
1
1

20

Het Broek,
IJsseloord 1
IJsseloord 2

Acoma BV

30

Not applicable
Not applicable
Not applicable
0651239991
Directie@kindermeubilair.nl
j.arendsen@acoma.nl

Hommerson
Schoonmaakbedrijf
Blaauw borg Bv
DEKRA
Koffiebranderij Peeze
Anonymous 8

1

nancy@betrouwbaarschoon.nl

3
2
1
2

Not applicable
Not applicable
Not applicable
0263630002

Arnhemse Fijnhouthandel
Creasi Reclame
Anonymous 9
Poort 01 BV
Ivra Electronics/Reich
Benelux Office

2
1
1
1
1

Not applicable
Not applicable
Not applicable
Not applicable
kees.staats@reich-web.com 06
53 336 379

21
22
23
24
25
26
27
28
29
30

IJsseloord 2
IJsseloord 2
IJsseloord 1
Het Broek,
IJsseloord 2
Het Broek
Het Broek
Het Broek
Gelderse Poort
IJsseloord 2

Not applicable
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31
32
33

IJsseloord 2
IJsseloord 2
Rijnpark

34
35
36

Gelderse Poort
IJsseloord 2
Industriepark
Kleefse Waard
IJsseloord 2
Arnhems
Buiten
De Overmaat
Het Broek
Het Broek
IJsseloord 2
Gelderse
Poort,
IJsseloord 2
De Overmaat
Het Broek

37
38
39
40
41
42
43
44
45

Anonymous 10
SIDN
Mach4Metal BV

1
1
14

Not applicable
Not applicable
bastiaan@mach4metal.com

Anonymous 11
Anonymous 12
IPKW

1
70
20

Not applicable
Not applicable
kevin@ipkw.nl

Majesta Vastgoed
Propertize

100+
18

Not applicable
bstorm@volkerwessels.com

CEK Grijsoord BV
Mond en Riksen
Anonymous 13
Anonymous 14
Engelsing Beleggingen BV

2
1
1
2
40

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

Anonymous 15
Medina investments bv

20
>10

+31 26 4461893
Not applicable

Table 17: Respondents questionnaire
** Note: not all of the respondents which gave contact-details were open for interviews.
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Appendix C: Quantitative operationalisation
Operationalisation table
Concept

Variable

Indicator / descriptive

Risk
awareness

Acknowledgement of climate
change as a risk

•

Codes SPSS:
Risk_Awareness

•

Identification, analysis and
evaluation of risks

•

Expected effect of climate change (Q22)
Indicator (1)

Codes SPSS:
1. Identification_assessment
2. Analysis_assessment
3. Evaluation_assessment

•

Future expected effects (Q23)
Indicator (2)
Ability to carry out risk analysis (Q25)
Descriptives

Risk
assessment

•
•
•
•

Risk
treatment

Ordinal

Binary

•

Implementation of adaptation
strategies

•

Phase of implementation (Q40)
Indicator

•

Chance of investment (Q43)
Descriptives
Chance of implementation (Q46)
Descriptives

Binary

Ordinal (Likert)
Ordinal (Likert)

Nominal
Ordinal (Likert)
Nominal

•

Type of measures implemented (Q47)
Descriptives

Nominal

•

Types of effect (Q13)
Indicator
Frequency of the effect (Q14,15,18,19)
Descriptives

Nominal

•

Capacity for
action

Ordinal (Likert)

Necessity of implementing measures to
reduce risk (Q24)
Indicator (3)
Knowledge adaptation measures (Q3539)
Indicator
Effect of climate adaptation measures
(Q42)
Indicator

Codes SPSS:
IdentificationAndAssessment_Ad
aptation

Previous experience with
climate-related events.

Ratio

Binary

•

•

Binary

Earlier risks analysis (Q44)
Descriptives
Possible future risk analysis (Q45)
Descriptives

Identification and assessment of
adaptation strategies

Codes SPSS:
Implementation_Adaptation

Perspectives

Influence of climate change on property
(Q11)
Indicator
Acceptability of climate risks (Q12)
Descriptives

Measurement
level
Binary

Ratio

Codes SPSS:
Perspectives

•

Impact of the effect (Q16,17,20,21)
Descriptives

Size of the enterprise

•

Number of employees (Q6)
Indicator
Number of properties (Q7)
Descriptives

Ratio

Element of larger organisation (Q8)

Binary

Codes SPSS:
Size_of_enterprise

•
•

Ordinal (Likert)

Ratio
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Descriptives
•

Number of specialized employees (Q41)
Indicator

•

Ordinal (Likert)

Codes SPSS:
Financial_considerations

Knowledge on implementation costs
(Q51)
Descriptives

•

Ordinal (Likert)

Financial instruments

•

Codes SPSS:
Use_of_subsidies
Familiarity_subsidies

•

Effect implementation costs on
implementation (Q52)
Indicator
Familiarity with subsidies (Q53)
Indicator
Use of subsidies (Q54)
Indicator
Importance of subsidies to move to
implementation (Q55)
Descriptives
Reason of not using subsidies (Q56)
Descriptives

Pre-existing knowledge and inhouse capacity
Codes SPSS:
Knowledge_inhousecapacities
Importance of financial
considerations

Incentives

•

Use of subsidies cannot be used
in testing.

•

•

Rules and regulations

Ratio

Binary
Binary
Binary
Nominal

Familiarity with rules and regulations
(Q32)
Descriptives
Opinions about rules and regulations
(Q33)
Descriptives
Change in policies or regulations (Q34)
Descriptives
Distribution of benefits of climate
adaptation between tenants and property
owner (Q57)
Indicator

Binary

•

Influence of distribution of benefits on
investment in climate adaptation (Q58)
Descriptives

Binary

Attitude towards climate change

•

Nominal

Code SPSS:
Attitude_CC

•

General attitude towards climate change
(Q9)
Indicator
Cause of climate change and rise of
temperature (Q10)
Descriptives
Sources of information/communication
(Q27)
Descriptives
Level of information (Q26)

Nominal

Excluded – researcher made mistake.
No rules and regulations are present
in Arnhem. The utopian situation of
rules and regulations will only be
tested in the interviews.

Split incentive

•
•
•

Code SPSS:
Split_incentives

Risk communication and
information

•
•

Ordinal (Likert)
Binary
Ratio 2x
(Use Q57_2)

Nominal

Ordinal
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Indicator
Code SPSS:
Risk_Communication_Informatio
n

•

Opinion about risk information and
communication in Arnhem (Q28)
Descriptives

•

Alterations in risk determination due to
communication (Q29)
Descriptives
Need for risk information (Q30)
Descriptives
Type of information needed (Q31)
Descriptives

•
•

Ordinal

Binary
Binary
Nominal

Table 18: Quantitative operationalisation
N.b.: questions referring to the Corona crisis (Q48-50) aren’t part of the operationalisation as it was mere
general information
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Appendix D: Code book quantitative research and tested connections
Variable

Description

Values

Risk awareness

1 = Yes
Acknowledgement of
climate change as a risk. 2 = No
Question 11

Risk assessment

Divided into 3 subvariables:
Identification
assessment
Question 22

Analysis assessment
Question 25

Evaluation assessment
Question 24

Risk treatment

(Questions 35,36,37,38,39,
42)

Implementation of
adaptation strategies
(Question 40)

(Risk_Awareness)

1 = Nauwelijks effect
2-9
10 = Zeer negatief
effect
1 = Yes, very well
2 = Yes, well
3 = More or less
4 = No, not well
5 = Not at all
1 = Yes
2 = No
3 = Don’t know

Median = 5
<5 = 0
>5 = 1
(Identification_Assessment)
Median = 3
<3 = 0
>3 = 1

Question 35-39:
1 = Zeer groot
2 = Groot
3 = Gemiddeld
4 = Klein
5 = Zeer klein
6 = Afwezig

Question 35-39:
6 = Zeer groot
5 = Groot
4 = Gemiddeld
3 = Klein
2 = Zeer klein
1 = Afwezig

Question 42:
1 = Zeer groot
2 = Groot
3 = Gemiddeld
4 = klein
5 = Zeer klein

Question 42:
6 = Zeer groot
5 = Groot
4 = Gemiddeld
3 = klein
2 = Zeer klein

Use of subsidies and
Familiarity with
subsidies

1 = Oriënterend
2 = Begrijpend
3 = Plannend
4 = Implementerend
1 = Ja
2 = Nee

(Analysis_Assessment)
1 = Yes
0 = No
0.5 =- Don’t know
(Evaluation_Assessment)

(Merged into:
IdentificationAndAssessment_
Adaptation)
1-3 = Not implementing
4 = Implementing
(Implementation_Adaptation)
1 = Ja
0 = Nee
(Use_Of_Subsidies) and
(Familiarity_subsidies)

(Question 53, 54)

Rules and
regulations

1 = Yes
0 = No

Divided into 2 subvariables:
Identification and
assessment of
adaptation strategies

Financial
instruments

Recoded variables
(Code name)

Excluded – researcher
made mistake. No rules
and regulations are
present in Arnhem. The
utopian situation of
rules and regulations
will only be tested in
the interviews.
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Split incentives

Distribution of benefits
of climate adaptation

Any number
(Split_Incentives)

(Question 57_2)

Attitude towards
climate change

General attitude
towards climate change
(Question 9)

Risk
communication
and information

Level of information
(Question 26)

Perspectives

Types of effect
(Question 13)

Size of the
enterprise

Amount of employees

Pre-existing
knowledge and
in-house capacity
Importance of
financial
considerations /
Ability to finance
adaptation

Pre-existing knowledge
and in-house capacity

1 = Yes
2 = No
3 = Don’t know
1 = Heel goed
2 = Goed
3 = Gemiddeld
4 = Matig
5 = Zeer matig
1= Wateroverlast
2 = Hittestress
3 = Beide
4 = Geen van beide
Any number

1 = Yes
0 = No
0.5 = Don’t know
(Attitude_CC)
5 = Heel goed
4 = Goed
3 = Gemiddeld
2 = Matig
1 = Zeer matig
(Risk_Communication_Information)
1-3 = Previous experience
4 = No previous experience
(Perspectives)

(Question 6)

(Size_of_enterprise)
Any number
(Knowledge_Inhousecapacities)

(Question 41)

Knowledge on
implementation costs
(Question 51)

1 = Zeer groot
2 = Groot
3 = Gemiddeld
4 = Klein
5 = Zeer klein

5 = Zeer groot
4 = Groot
3 = Gemiddeld
2 = Klein
1 = Zeer klein

(SPSS: Financial_considerations)
Table 19: codebook quantitative

Tested connections
Dependent variables
Risk awareness

Independent variables
Perspectives
Use_Of_Subsidies
Familiarity_Subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information
Size_of_Enterprise
Knowledge_Inhousecapacities

Identification_Assessment

Financial_Considerations
Use_Of_Subsidies
Familiarity_subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information
Size_Of_Enterprise
Knowledge_Inhousecapacities
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Financial_considerations
Risk Awareness

Analysis_Assessment

Use_Of_Subsidies
Familiarity_subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information
Size_Of_Enterprise
Knowledge_Inhousecapacities
Financial_considerations
Risk Awareness
Use_Of_Subsidies
Familiarity_subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information
Size_Of_Enterprise
Knowledge_Inhousecapacities
Financial_considerations
Risk Awareness

Evaluation_Assessment

IdentificationAndAssessment_Adaptation
(Risk treatment)

Size_Of_Enterprise
Knowledge_Inhousecapacities
Financial_considerations
Identification_Assessment
Analysis_Assessment
Evaluation_Assessment
Use_Of_Subsidies
Familiarity_subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information

Implementation_Adaptation (Risk
treatment)

Size_Of_Enterprise
Knowledge_Inhousecapacities
Financial_considerations
Identification_Assessment
Analysis_Assessment
Evaluation_Assessment
Use_Of_Subsidies
Familiarity_subsidies
Split_incentives
Attitude_CC
Risk_Communication_Information

Table 20: tested quantitative connections
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Appendix E: Informed consent form

Partially based on Bult
(2019)

Hartelijk dank dat u mee wil doen aan het onderzoek over de bevordering van klimaatadaptatie op
bedrijventerreinen in Arnhem. Het onderzoek wordt uitgevoerd als onderdeel van mijn afstudeerscriptie
voor de opleiding Spatial Planning (Cities, Water & Climate Change) aan de Radboud Universiteit te
Nijmegen en in opdracht van de gemeente Arnhem.
Als onderdeel van dit onderzoek heb ik met u een interview gepland om uw perspectief, ambities en
mening over klimaatadaptatie te kunnen verwerken tot een advies voor de gemeente Arnhem. Het
interview zal totaal maximaal een uur duren. Graag zal ik dit interview willen opnemen. Uiteraard
worden alle uitspraken die u doet vertrouwelijk behandeld. Enkel de onderzoeker (ik) en mijn supervisor
vanuit de universiteit, Sander Meijerink, zullen toegang hebben tot de opnames en het transcript van het
interview.
Voor de start van het interview is het van belang dat u van de volgende rechten op de hoogte
bent:
• De antwoorden die u geeft zullen alleen gebruikt worden voor het onderzoek en niet voor
ander doeleinden;
• U kunt te allen tijde besluiten om te stoppen met het interview, ook nadat het interview heeft
plaatsgevonden;
• U kunt te allen tijde besluiten om antwoorden te weigeren;
• U kunt tussentijds op de hoogte gehouden worden van de resultaten. De eindversie van de
scriptie deel ik tevens graag met u;
• Bij verdere vragen over het onderzoek kunt u telefonisch contact opnemen via 06-20067164
of via mail (thom.bult@arnhem.nl)
Tenslotte zou ik u willen vragen de volgende twee vragen te beantwoorden:
1. Gaat u akkoord met het feit dat het interview wordt opgenomen ten behoeve latere data-analyse?
o Ja
o Nee
2. Mag de onderzoeker uw voornaam en achternaam gebruiken in het onderzoek en deze koppelen
aan een citaat?
o Ja, zowel voornaam als achternaam
o Ja, alleen voornaam
o Ja, alleen achternaam
o Geen van beide (anoniem)
Ondergetekenden verklaren dit document te hebben gelezen en begrepen te hebben.
Handtekening onderzoeker:

Handtekening deelnemer:

Thom Bult

[Voornaam, achternaam]
[Functie, organisatie]

Thom.bult@arnhem.nl
06-20067164

Getekend op ##-09-2020 te Arnhem.
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Appendix F: Interview guide

Partially based on Bult (2019).

** Please note: this is an overview. It combines all different
interview guides. The researcher altered each interview on the
basis on the response that respondent gave during the survey.
This also means that not all questions below were used in every
interview!!
## = based on the answer given in survey.
Betreft: interview onderzoek ‘bevordering klimaatadaptatie op bedrijventerreinen gemeente
Arnhem’
Introductie
• Persoon die geïnterviewd wordt wijzen op ‘’informed consent’’, zijn/haar rechten uitleggen en
vragen of interview opgenomen mag worden.
• ‘’Informed consent’’ laten ondertekenen.
• ‘’Bedankt voor uw medewerking’’
• Jezelf als onderzoeker voorstellen.
• Doel van het onderzoek, studie en doel voor gemeente Arnhem uitleggen.
• Uitleg onderdelen en opbouw van interview.
• Vragen aangepast op eerder gehouden survey
• Zou u nog het toestemmingsformulier willen ondertekenen en deze willen doorsturen?
Risicomanagement
Binnen het onderzoek wordt gefocust op literatuur over het proces van risicomanagement. Dit proces
bestaat uit drie onderdelen: risicobewustzijn, risicobeoordeling en risicobehandeling van problemen die
ontstaat door klimaat-gerelateerde problemen. In dit onderzoek gaat het dus altijd om de risico’s die
klimaatverandering geeft voor uw bedrijfspand. De volgende vragen zullen ingaan op deze onderdelen
van risicomanagement maar daarnaast ook op de factoren die invloed kunnen hebben op uw
risicomanagement.
Risicobewustzijn en perceptie
1. Wordt klimaatverandering gezien als een risico door uw bedrijf?
a. Hoe zal u de houding van uw bedrijf beschrijven ten opzichte van risico’s voor uw
bedrijfspand die veroorzaakt worden door klimaatverandering?
b. PQ: Kunt u dit nader uitleggen?
c. PQ: Kunt u een voorbeeld geven?
Eerdere ervaringen met problemen gelinkt aan klimaatverandering
1. U heeft aangegeven eerdere ervaringen te hebben met klimaat-gerelateerde problemen, waaronder
wateroverlast en hittestress. Hebben deze eerdere ervaringen invloed op het risicobewustzijn binnen
uw bedrijf? (e.g. zou dit u er eerder toe bewegen om te beginnen met risicomanagement?)
a. PQ: Zo ja, op welke manier?
b. PQ: Zo nee, waarom denkt u niet?
3. U heeft geen eerdere ervaring met klimaat-gerelateerde problemen zoals hittestress en wateroverlast
gehad bij uw bedrijfspand. Verwacht u dat mochten deze problemen (wateroverlast en hittestress) zich
in de toekomst voordoen dat dit invloed heeft op het risicobewustzijn van uw bedrijf met betrekking
tot klimaatverandering?
c. PQ: Zo ja, op welke manier?
d. PQ: Zo nee, waarom denkt u niet?
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2. Hoe zou u de impact van deze negatieve effecten omschrijven? (e.g. productie stil, financieel).
a. Heeft het impact op het risicobewustzijn van uw bedrijf?
b. PQ: Zo ja, op welke manier?
c. PQ: Zo nee, waarom denkt u niet?
3. U gaf aan dat de impact van de hittestress ## was, hoe zou u de impact van deze negatieve effecten
omschrijven? (e.g. productie stil, financieel).
a. PQ: Zo ja, op welke manier?
b. PQ: Zo nee, waarom denkt u niet?
Risicobeoordeling
3. Volgens de resultaten verwacht u een zeer ernstig negatief effect van klimaatverandering op de
bedrijfspanden, met een ##/10. Daarnaast schat u de kans in als ‘##’ voor toekomstige risico’s. Kunt
u uitleggen hoe u dit negatieve effect voor zich ziet? Wat is de reden dat u nauwelijks effect
verwacht?
a. Kunt u dit nader uitleggen?
4. Uit de enquête kwam naar voren dat er niet eerder een risicoanalyse voor klimaat-gerelateerde
risico’s heeft plaatsgevonden. Wat is de reden dat er nog niet eerder een risicoanalyse
plaatsgevonden? En waarom gaat dit ook niet plaatsvinden in de toekomst?
a. PQ: Kunt u dit nader uitleggen? (o.a. door beschikbaarheid van middelen, urgentie of
expertise?)
5. U heeft aangegeven dat u de risico’s van toekomstige wateroverlast en hittestress ‘##’ kan
inschatten. Kunt u uitleggen wat hiervan de reden is? Verwacht u problemen bij de inschatting van
de toekomstige risico’s?
a. PQ: Kunt u dit nader uitleggen?
4. U geeft tevens aan het niet nodig te vinden om maatregelen te nemen om klimaat gerelateerde
risico’s te verminderen. Wat is hier de reden van?
b. PQ: Kunt u dit nader uitleggen?
c. PQ: Kunt u een voorbeeld geven?
Risicobehandeling
6. U heeft aangegeven dat u qua implementeren in een ‘## fase’ zit. Dit houdt in dat ## (based on
respons respondent). Welke afwegingen neemt uw bedrijf bij de keuze om wel of niet te investeren
in klimaatadaptieve maatregelen om risico’s te beperken?
a. PQ: Kunt u dit nader uitleggen?
b. PQ: Kunt u een voorbeeld geven?
7. U heeft aangegeven dat u enkele maatregelen heeft uitgevoerd (type of measures). Zijn deze
maatregelen afdoende of dient u meer maatregelen te nemen?
a. PQ: Kunt u dit nader uitleggen?
a. Wil toekomstig meer implementeren. Wat bent u van plan nog uit te voeren?
b. PQ: Kunt u een voorbeeld geven?
8. U heeft aangegeven dat u geen klimaatadaptieve maatregelen (o.a. een groendak, vergroenen)
uitvoert. Verwacht u dit wel in de toekomst te gaan doen?
a. Heeft u waar mogelijk op dit moment een proces opgesteld ter identificatie van
de mogelijke opties voor klimaatadaptieve maatregelen?
b. PQ: Kunt u dit nader uitleggen?
c. PQ: Kunt u een voorbeeld geven?
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4. Uit de enquête kwam naar voren dat u wel eerder een risicoanalyse voor klimaat-gerelateerde risico’s
heeft uitgevoerd. Kunt u hier meer over vertellen? Welke elementen zijn meegenomen?
a. Verwacht u dit in de toekomst ook te moeten uitvoeren? Verwacht u daar problemen?
9. U gaf aan dat er grote kans is u in de toekomst zal investeren in klimaatadaptieve adaptieve
maatregelen. U zal waar mogelijk in de toekomst dus meer gaan implementeren. Heeft u hiervoor al
specifieke plannen gemaakt? Heeft u een analyse gedaan?
c. PQ: Kunt u dit nader uitleggen?
d. PQ: Kunt u een voorbeeld geven?
Capaciteiten van het bedrijf
Grootte bedrijf
8. Heeft de grootte van uw bedrijf een positieve of een negatieve invloed op uw mogelijkheid tot
implementatie van klimaatadaptieve maatregelen? (O.a. door tekort aan personeel of financiën)
a. Heeft dit invloed op uw risicobewustzijn, risicobeoordeling en beoordeling?
b. Positief, op welke wijze denkt u dat dit u een voordeel oplevert?
c. Negatief, hoe merkt u dat de grootte van uw bedrijf u belemmert bij het investeren en
implementatie?
i. PQ: Kunt u dit nader uitleggen?
ii. PQ: Kunt u een voorbeeld geven?
Kennis en capaciteiten
9. In hoeverre denkt u dat uw bedrijf beschikt over voldoende kennis en capaciteit met betrekking tot
de risico’s van klimaatverandering? (o.a. gespecialiseerde medewerkers)
a. Beïnvloeden deze capaciteiten uw risicobewustzijn en uw mogelijkheid tot
risicobeoordeling?
b. PQ: Kunt u dit nader uitleggen?
c. PQ: Kunt u een voorbeeld geven?
Mogelijkheid tot financiering adaptatie
10. Beschikt u over voldoende financiële middelen om de implementatie van klimaatadaptieve
maatregelen te bekostigen?
a. Zou u minder snel overgaan tot investeren als er hoge kosten zijn?
b. Heeft deze mogelijkheid tot financiering van adaptieve maatregelen invloed op uw
risicobewustzijn, mogelijkheid tot risicobeoordeling en behandeling?
i. PQ: Kunt u dit nader uitleggen?
ii. PQ: Kunt u een voorbeeld geven?
11. U heeft aangegeven (level of knowledge given) kennis te hebben over de kosten de implementatie
van klimaatadaptieve maatregelen. Heeft dit gebrek aan kennis ook invloed op uw risicomanagement?
i. PQ: Kunt u dit nader uitleggen?
ii. PQ: Kunt u een voorbeeld geven?
Stimulans en ontmoediging
Financial instruments
11. In hoeverre denkt u dat een subsidie uw bereidheid tot implementeren van klimaat adaptieve
maatregelen zal doen vergroten?
a. En hoeveel uw mogelijkheid tot risicobewustzijn? En risicobeoordeling?
i. PQ: Kunt u dit nader uitleggen?
ii. PQ: Kunt u een voorbeeld geven?
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Rules and regulations
12. In hoeverre verwacht u dat lokale regels en voorschriften ervoor zorgen dat uw bedrijf meer
risicobewust wordt en overgaat of risicomanagement?
a. PQ: Kunt u dit nader uitleggen?
b. PQ: Kunt u een voorbeeld geven?
Split incentives
Binnen split incentives wordt voorgesteld dat de huurder van het pand de meeste voordelen behaald bij
adaptatie terwijl de pandeigenaar, die moet investeren, veel minder voordelen behaald. Dit kan
uiteindelijk leiden tot het feit dat er niet geïnvesteerd wordt in maatregelen. U gaf aan dat u verwacht
dat de verdeling van de baten ongeveer ##-## zullen zijn. Dit betekent dat de pandeigenaar en huurder
ongeveer evenveel profiteren van de maatregelen.
No tenants? Then also no question on this topic.
13. In hoeverre merkt u dat de verdeling van invloed is op uw keuze om over te gaan tot het
implementeren van klimaatadaptieve maatregelen?
a. Heeft het invloed op uw risicobewustzijn en risicobeoordeling?
b. PQ: ‘’Kunt u daar meer over vertellen?’’ <afhankelijk van antwoord>
Houding ten opzichte van klimaatverandering
14. Wat is de mening van uw bedrijf over klimaatverandering in het algemeen?
a. In hoeverre is klimaatverandering voor uw bedrijf onzeker? Ziet u deze onzekerheid als
belemmering om te investeren in klimaatadaptieve maatregelen?
b. In hoeverre is het noodzakelijk maatregelen te implementeren?
c. Heeft de houding van uw bedrijf invloed op het risicobewustzijn?
i. PQ: ‘’Kunt u daar meer over vertellen?’’ <afhankelijk van antwoord>
17. In hoeverre is klimaatverandering voor uw bedrijf onzeker?
a. Ziet u deze onzekerheid als belemmering om te investeren in klimaatadaptieve
maatregelen?
b. In hoeverre is het noodzakelijk maatregelen te implementeren?
c. Heeft de houding van uw bedrijf invloed op het risicobewustzijn, beoordeling en
behandeling?
i. PQ: ‘’Kunt u daar meer over vertellen?’’ <afhankelijk van antwoord>
Risicocommunicatie en informatie
15. In hoeverre denkt u dat uw bereidheid tot implementatie van klimaatadaptieve maatregelen
beïnvloed kan worden door communicatie over de risico’s van klimaatverandering voor uw
bedrijfspand?
a. En wat voor invloed heeft dit op uw bewustzijn van risico’s en zet u mogelijk
eerder stappen tot analyses van risico’s?
b. Invloed op risicobeoordeling en behandeling?
c. PQ: ‘’Kunt u daar meer over vertellen?’’ <afhankelijk van antwoord>
17. U stelt dat de communicatie vanuit de gemeente Arnhem onvoldoende is. Op welke wijze zal dit
aangepast moeten worden volgens u?
Optioneel:
16. In hoeverre vindt u dat de gemeente Arnhem meer moet communiceren over risico’s van
klimaatverandering voor pandeigenaren?
a. PQ: ‘’Kunt u daar meer over vertellen?’’ ‘’Op welke wijze?’’
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Conclusie interview
17. Hoe stelt u dat de gemeente Arnhem de bevordering van klimaatadaptieve maatregelen op haar
bedrijventerreinen het beste kan bevorderen?
a. PQ: Kunt u dit nader uitleggen?
b. PQ: Kunt u een voorbeeld geven
Afronding
Ø Heeft u nog wat toe te voegen op het interview?
Bedankt voor het interview. Graag wijs ik u nogmaals op de ethiek en informed consent binnen dit
onderzoek. Als onderzoeker ben ik te bereiken via thombult@hotmail.com & 06-20067164 mocht u
vragen hebben of antwoorden willen veranderen/terugtrekken.
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Appendix G: Code book qualitative research
Dimension
Risk awareness *

Variable
Acknowledgement of
climate change as a
risk

Codes
Acknowledgement of risk

General and other
theoretical info

Locational aspects
Optimism bias
Risk perception paradox

Risk assessment*

Risk treatment*

Risk management *

Identification, analysis
and evaluation of risks

Identification, analysis and evaluation of risks

Info on not performing
risk assessment
Identification and
assessment of
adaptation strategies
Implementation of
adaptation strategies
General info

Reasoning no risk analysis

Considerations in risk
management

Considerations in risk management

Identification and assessment of adaptation strategies
Implementation of adaptation strategies
Reasoning risk treatment

Financial considerations in risk management
Risk anticipation for risk management

Perspectives
Capacity for action

Technical considerations in risk management
Influence previous experience on risk awareness

Previous experience
with climate-related
events
Size of enterprise
(technical)
Pre-existing
knowledge and inhouse capacity
(technical)
Ability to finance
adaptation (financial)

Incentives and
desincentives

Financial instruments

Rules and regulations
Split incentives

Influence size of enterprise on risk awareness
Influence size of enterprise on risk assessment
Influence size of enterprise on risk treatment
Influence knowledge and capacities on risk awareness
Influence knowledge and capacities on risk assessment
Influence knowledge and capacities on risk treatment
Level of knowledge
Influence financial aspects on risk awareness
Influence financial aspects on risk assessment
Influence financial aspects on risk treatment
Influence financial instruments on risk awareness
Influence financial instruments on risk assessment
Influence financial instruments on risk treatment
Influence rules and regulations on risk awareness
Influence rules and regulations on risk assessment
Influence rules and regulations on risk treatment
Influence split incentives on risk awareness
Influence split incentives on risk assessment
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Influence split incentives on risk treatment
Influence attitude CC on risk awareness

Attitude towards
climate change

Influence attitude CC on risk assessment
Influence attitude CC on risk treatment
Attitude towards CC

Risk communication
and information

Vision of property
owners on climate
adaptation *

Vision property
owners on climate
adaptation in Arnhem.

Influence communication and information on risk
awareness
Influence communication and information on risk
assessment
Influence communication and information on risk
treatment
Ideas of change property owners Arnhem

Table 21: codebook qualitative

*These elements are used additionally, to receive more in-depth information. Quotes are used
to give more elaborated information.
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