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SUMMARY

The climate is changing, and the resulting effects impact human systems and services.
Climate change adaptation is a response to climate change and its effects, which in-
volves attempting to reduce negative effects via technological or behavioral changes.
The Dutch spatial adaptation plan (DPRA) identifies four extreme weather events as a
result of climate change that are of most concern for the Netherlands: sea level rise,
heavy rainfall, drought, and heat waves. These climate stressors have the potential to
cause wide-scale damage and interruption. In response, the DPRA aims to encourage
local-level spatial (climate change) adaptation.

At the local level, the complexities and dilemmas of implementing climate change
adaptation become apparent. At this level of granularity, the actors who experience ben-
efits as a result of adaptation are not always the same ones who are making the time or
financial investment in adaptation. This creates a dilemma for municipalities: they have
received the mandate from the national government to become more climate adaptive,
and they are dependent on the cooperation of other actors, who may not perceive the
same problem, to fulfill these goals.

In particular, the private sector is an actor group that can offer important opportu-
nities to make advances in climate change adaptation. In the Netherlands, land desig-
nated for business and industrial use makes up an important part of the urban land-
scape, approximately 1/6 of the built environment. This means that, successful activa-
tion of businesses to become more climate adaptive could lead to adaptation benefits
that affect a major portion of the built landscape. At the same time, businesses, espe-
cially those located on business parks, are disproportionately vulnerable to potential cli-
mate change effects due to the impervious and heat-trapping nature of their built envi-
ronment, meaning that adaptation in these areas could significantly decrease exposure
to effects of climate change.

This research aims to explore businesses’ perspectives on climate change adaptation
in the Netherlands in order to make policy recommendations on the basis of the follow-
ing logical sequence. Municipalities are interested in engaging businesses to become
more climate adaptive, which implies a need for insight into businesses’ motivations
on the issue. The motivations of businesses to become climate adaptive are complex
and vary across individual businesses. A more nuanced understanding of the variety of
business perspectives on climate change adaptation can improve the use of policy in-
struments by tailoring them to specific businesses’ needs.

The Q-methodology will be used to make a systematic exploration of businesses’ per-
spectives in order to answer the research question : How can engagement by businesses
to adapt to a changing climate be increased?.

The results of this research support the hypothesis that businesses have diverse view-
points about the problem recognition and solution possibilities for climate change adap-
tation. Two main perspectives are supported by the statistical analysis, while three ad-
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ditional perspectives were interpreted for their practical relevance. The main profiles
revealed by the research are “Strike the iron while it’s hot" and “Seeing the problem, but
not solutions." They agree that climate adaptation is necessary, and their motivation to
take action can be characterized as intrinsic. This is an important deviation from a dom-
inant characterization of businesses in the literature, who are described as only valuing
financial returns. These two main profiles show that lack of awareness is not preventing
climate change adaptation; rather, the convenience of combining adaptation measures
with planned work and the effort of distilling information and identifying feasible solu-
tions could be preventing climate adaptation action.

Based on these results, this research recommends a reëvaluation of the use of mu-
nicipal policy instruments. The importance of subsidies was widely rejected by this re-
spondent group, suggesting that financial returns alone are not enough to convince a
business to become more climate adaptive. Further research testing other financial in-
struments, such as tax breaks or low-rent loans, could refine this conclusion. It is not
recommended that governments default to regulatory instruments, as some profiles al-
ready indicate a willingness to become more climate adaptive; however, other profiles (in
the case of this respondent group, a minority) indicate that regulation is a key motivation
to take action on environmental issues. Ultimately, the research results demonstrate that
many “soft" policy instruments are available, and potentially effective to address climate
change adaptation.

The research results are relevant for local governments, such as municipalities and
water boards, as well as business park managers, who are responsible for adhering to
policy from local governments. The results can be used to increase awareness within
governmental organizations of the various values and considerations that affect business
decisions. They can be used to structure ongoing risk-dialogues (as part of the DPRA ac-
tivities), for example, by asking participants to what extent they identify with any of the
profiles, if at all. Using an open question such as this one to begin a dialogue can facil-
itate a content-based and value-rich discussion. The framework of barriers can also be
used in dialogues for businesses and municipalities to jointly identify barriers to climate
change adaptation. Some of the solutions to barriers suggested by this study are: the
creation of targeted impact analysis per location or sector, emphasizing potential gains
and opportunities, and guiding adaptation action by providing consultation on adap-
tation measures that are “no-regret" and also carbon-reducing, for example. Barriers
identified in collaboration with businesses could provide specific action items unique to
a municipality.

This research makes two important contributions. First, there is a theoretical contri-
bution: this research goes beyond a dominant characterization of businesses and their
motivations. Through empirical validation this research demonstrates that a more nu-
anced understanding of businesses is possible. The result is a novel conceptualization
of business perspectives on climate change adaptation. Second, this research makes a
methodological contribution by validating the use of an online Q-methodology study,
the combination of both guided and unguided Q-sort data collection techniques, and
the use of alternate (primed) ranking.
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INTRODUCTION

This chapter will introduce the problem context, scope definition, knowledge gap, and
research objectives.
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The changing climate has effects with serious potential consequences for business parks
in the Netherlands. There is a need for an empirical exploration of their own evaluation
of the situation and arguments for climate change adaptation in order for municipalities
to achieve their climate proofing and water robustness goals.

1.1. CLIMATE CHANGE EFFECTS IN THE NETHERLANDS
In the Netherlands, extreme weather events, such as heat waves, drought, and heavy
downpour1, are being exacerbated by climate change [4, 42]. The adverse effects of these
extreme weather events are severe. Northwestern European cities in particular suffer
from the Urban Heat Island effect, which worsens the effects of heat waves, a leading
cause of climate-related mortality [29, 34]. In addition, rising average daily temperatures
have ramifications for human health and productivity measures [47]. Climate change
also increases the risk of river and coastal flooding, which has repercussions for transport
systems, especially rail systems, and cities, which tend to be co-located with zones that
are vulnerable to flooding [29].

And urban, pluvial flooding as a result of extreme rainfall or “cloudbursts" are not
uncommon in the Netherlands. On 28 july 2014, an extreme rainfall event in Amsterdam
resulted in parts of the A10 highway being closed and flights at Schiphol airport being
cancelled [61]. In a damage analysis completed after the event, it was discovered that
the median home damage was 1,200 euros and that there was a negative correlation with
build-year and amount of damage [23]. Thus, despite “relatively high levels of climate-
preparedness" [29, p. 306] in the European region, increasing frequency and intensity of
extreme weather events means that further action is needed to maintain and increase
this preparedness [28, 29]. This preparedness for the effects of a changing climate is
needed to decrease future damage, which could reach up to 70 billion euros by the year
2050 [24].

1.1.1. DUTCH NATIONAL SPATIAL ADAPTATION PLAN
In the Netherlands, the national program “Deltaplan Ruimtelijke Adaptatite" (hereafter
referred to as DPRA) has identified sea level rise, drought, heat waves, and pluvial flood-
ing at the extreme weather events most likely to impact the Netherlands.

As part of the DPRA, various activities are taking place: namely extreme weather
event “stress tests" and risk dialogues. A complete overview of the activities (in Dutch)
can be seen in fig. 1.1.

At the national level in the Netherlands, the government has set an spatial adaptation
agenda with the DPRA, which states that by 2050 the Netherlands will be robust against
water and climate-proof [38, 39]. As a first step, all municipalities are required to identify
their vulnerabilities to extreme weather events [41]. This decentralized approach to spa-
tial adaptation follows from the DPRA acknowledgement that different regions within
the Netherlands will face the effects of climate change to various degrees [24].

While the information provided by the Dutch government uses the term spatial adap-
tation, section 1.2.1 will explain how they are actually referring to climate change adap-

1According to the Dutch Meteorological Institute (KNMI), heavy downpour is defined as rainfall greater than
25 millimeter of rain in an hour.
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Figure 1.1: Intermediate goals and activities for the DPRA, from Deltacommissaris (2018)

tation, and what that is.

1.2. THE CHALLENGE OF CONCEPTUALIZING CLIMATE CHANGE
Global, anthropogenic climate change is a complex and uncertain issue that can be dif-
ficult to conceptualize for a number of reasons.

The processes that cause climate change take place over long time scales. Due to
climate inertia, we are currently feeling the warming effects of greenhouse gas emissions
that were released decades ago [78].

Further, the processes that cause climate change involves various reinforcing feed-
back loops. The thawing of permafrost as a result of rising temperatures releases addi-
tional methane and carbon dioxide into the atmosphere, contributing to the greenhouse
gas effect (thereby contributing to the increase of climate change). The loss of sea ice
coverage (and glaciers) reduces their contribution to the albedo effect, which reflects
the solar radiation from the sun away from Earth (thereby detracting from their decrease
of climate change) [59].

Meanwhile, the effects of climate change manifest over the short- and long-term at
local, regional, and global physical scales. These effects range from changing weather
patterns, which can cause heavy rainfall at a local scale, to the sea-level rise, which in-
creases coastal risks at a global scale [1, 49, 88].

The effects of climate change also introduce reinforcing feedback loops. Heat waves
in the summer can lead to increased use of air conditioners, which consume more elec-
tricity, contributing to the release of greenhouse gases.

In addition, uncertainty around and generated by climate change is high. Despite



1

4 1. INTRODUCTION

the development of global climate pathway scenarios by the Intergovernmental Panel
on Climate Change (IPCC), there remains uncertainty about which of (and when) the
possible future scenarios will occur. This uncertainty of the scenarios themselves is fur-
ther compounded by the uncertainty of the resulting effects the scenarios will have on
human systems, services, and societies.

1.2.1. RESPONSE: MITIGATION & ADAPTATION

In response to anthropogenic climate change, there are two main types of responses: cli-
mate change mitigation and climate change adaptation. The relationship between these
activities and climate change are shown in fig. 1.2. At the beginning of the relationship
(on the left in fig. 1.2) is the intervention “climate change mitigation" and at the end of
the relationship (on the right in fig. 1.2) is the intervention “climate change adaptation."

Figure 1.2: A conceptual distinction between climate change mitigation and adaptation, source: author

Climate change mitigation (or “mitigation" and in Dutch, “tegengaan van klimaatveran-
dering", which is klimaatmitigatie) involves “efforts to reduce or prevent emission of
greenhouse gases" [82]. This can take the form of using renewable or “clean" energy
or decreasing energy demand, whether by changing behavior or using more energy effi-
cient technologies [82].

Climate change adaptation (or “adaptation" and in Dutch, “aanpassen aan klimaatveran-
dering", which is klimaatadaptatie) refers to “anticipating the adverse effects of climate
change and taking appropriate action to prevent or minimise the damage they can cause"
[27]. These measures can include “technological measures, ecosystem-based measures
and measures addressing behavioural changes" [30, p. 2]. Importantly, adaptation also
requires dealing with the physical and temporal uncertainty associated with extreme
events [46].

Mitigation tends to be associated with the energy transition, and increasing energy
efficiency, while adaptation manifests in the spatial domain, and tends to deal with the
built environment. In the Netherlands, the DPRA is an example of how the spatial plan-
ning aspects of adaptation lead to its separation from the energy transition aspects of
mitigation, see table 1.1.
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Table 1.1: Examples of how climate change mitigation and adaptation are addressed in separate policies at
national and super-national levels

Mitigation Adaptation
European
Union

2030 Climate and energy framework EU strategy on adaptation to cli-
mate change, Climate-ADAPT pro-
gram

the
Nether-
lands

National Energy and Climate Plan
(NECP)

Nationaal Klimaatadaptaties-
trategie (NAS) 2016, Deltaplan
Ruimtelijke Adaptatie (DPRA) 2018

1.3. SCOPE DEFINITION
Given the various dimensions and scales of climate change, the following sections will
scope the area of focus for this research, describing the rationale for selecting climate
change adaptation, local-level approach, and targeting the private sector.

1.3.1. ADAPTATION
While there are arguments to be made for the coupling of mitigation and adaptation ac-
tivities , for the scope of this study they will be considered separate issues. Adaptation is
necessary because of the long-term nature of climate change, as described in section 1.2.
Even with a complete societal transition to sustainable energy and a drastic decrease in
energy demand, the effects of climate change will continue to be felt for decades, if not
centuries, to come [78].

This is supported by the assumption that from purely a financial point of view, cost-
benefit analyses for mitigation differ from adaptation, with the effect that to some extent,
climate mitigation activities (e.g. installing solar panels) are already mainstreamed. Fur-
ther, the scoping of the DPRA ambitions in the Netherlands creates a strong frame of
reference for a focus on adaptation.

1.3.2. LOCAL-LEVEL
As defined by the DPRA, local-level governments such as municipalities are to take charge
on implementing sufficient adaptation in their jurisdiction.

This onus presents an immediate challenge for municipalities: how can they encour-
age climate change adaptation in their municipality without creating undue cost or bur-
den? This challenge exists because the regions where municipalities want to influence
climate adaptation activity are owned and used by various other stakeholders. To name
them broadly: private citizens and private businesses.

While a municipality can renovate a public park to be more climate adaptive, there
are requirements that ensure they consult with local residents who make use of the park
or live nearby. This creates dependency of the municipality on residents. Further, in
order to achieve adaptation on non-public land, the municipality has even less direct
leverage and instead has to rely on policy instruments to achieve their goals. This creates
dependency of the municipality on the owners of private land, such as businesses.

This latter example results in a version of the agency problem (or, the principal-agent
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problem), which is that businesses (the agent), by choosing to become climate adaptive
or not, affect the goals of the municipalities where they are located (the principal). At
the local-scale this dilemma becomes evident. In addition, because the DPRA empha-
sizes adaptation at the local level, it is natural for this research to focus on local-level
adaptation.

1.3.3. BUSINESS PARKS
There is need for climate adaptation activity by private citizens, however this stakeholder
group is designated as out of scope for this research. It is argued that there is a greater
need for adaptation by businesses, and that they present an interesting chance to ex-
plore whether climate adaptation is evaluated by businesses as something interesting or
feasible.

In urban areas, zones designated for business and industrial use constitute a con-
siderable portion of urban areas, see fig. 1.3 for a visualization of industrial land use in
Amsterdam. These business and industrial zones tend to be disproportionately paved
and impervious surfaces, which decreases an area’s resilience to extreme rain events and
heat waves. These areas also account for a significant portion of the urban footprint:
business parts make up approximately 81,500 hectares of land in the Netherlands [44].
Climate change adaptation is needed in industrial and business areas (hereafter referred
to as business parks) in order to meet the DPRA stress test targets defined for extreme
rainfall, for example.

1.4. KNOWLEDGE GAP
In order to achieve the goal of the DPRA for the Netherlands to be water robust and cli-
mate proof by 2050, the government has defined a decentralized, local-level approach.
Organizations such as municipalities, water boards, and business park managers are at-
tempting to increase the climate-proofing of businesses in their areas as part of the plan.

Climate change adaptation is needed on business parks. Business parks’ vulnerabil-
ity to the effects of climate change are exacerbated by their physical features (e.g. imper-
vious surfaces, materials that retain heat). Furthermore, the effects of climate change
not only have potential ramifications for businesses in terms of physical damage, but
also the interruption of processes and services. Yet, business remain a challenge stake-
holder group to engage on climate change adaptation. Thus, an in-depth examination of
businesses’ own opinions on the need for climate change adaptation in the Netherlands,
at the local-level and in the context of the DPRA is needed.

This research will fill this gap, and offer local governments and practitioners insight
into how businesses perceive the effects, urgency, and need for climate change adapta-
tion, and how they view the roles of involved actors in a potential solution. The different
perspectives that exist within the private sector will be studied, defined, and used to de-
velop an understanding of what kind of actions by local governments could be useful in
encouraging businesses to become more climate adaptive.

1.5. RESEARCH QUESTIONS
In order to address the research gap, the following research question has been defined.
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Figure 1.3: Business office (yellow) and industrial (purple) areas in Amsterdam, Schiphol airport (dark grey),
from City of Amsterdam (2017)

How can engagement by businesses to adapt to a changing climate be in-
creased?

1.6. RESEARCH OBJECTIVES
The aim of this research is to study the perspectives that businesses have about climate
change and adaptation: how do they define the problem (if they do), what do they see
as costs and benefits of investing in climate adaptation, and what do they expect from
other stakeholders, such as their insurer or the municipality themselves? By interviewing
businesses directly, this study will create a new framework for conceptualizing various
business perspectives on climate change adaptation.

The aim of this study is to explore various business perspectives on climate change
adaptation and fill in the knowledge gap that surrounds business’ own evaluation of the
argument for and feasibility of climate change adaptation. The hypothesis is that busi-
nesses are not a homogeneous group, and while they have some perspectives in com-
mon, they might also differ on different aspects of their perspective on climate change
adaptation. This research aims to develop strategies for municipalities to increase busi-
ness engagement with climate change adaptation based on a more nuanced understand-
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ing of the potential perspectives that businesses currently have.

1.7. STUDY RELEVANCE
In order to achieve increased climate change adaptation across an urban area, various
initiatives will have to take place at sub-city levels. This means that the cooperation of
private stakeholders, including businesses, is needed. Indeed, many municipal climate
strategies express the need for engaging the private sector in adaptation efforts [35, 50,
51].

Given the ongoing activities as part of the DPRA, this study is of particular relevance
for organizations such as municipalities, water boards, and business park managers. In
order for the Netherlands to collectively meet the goals of becoming climate proof and
water robust, specific targets have been set, such as the requirement to have storage
capacity for 60mm of rainfall to prevent direct entry into the municipal drainage system.
These goals require the participation of businesses in order to meet them in buisness
parks.

Some municipalities have expressed their perception that there is a gap between
their problem definition and the problem definition of businesses with respect to the
need for climate adaptation. Local governments need strategies to engage with the pri-
vate sector about climate change adaptation. As such, this research will contribute to the
ongoing outreach and policy-making activities by local governments in the Netherlands
as a result of the DPRA.

This research attempts to address key institutional and governance issues of the prob-
lem of climate change in a complex, dynamic, multi-actor setting. The insights gener-
ated will be useful for policy-makers, municipalities, and business parks that are inter-
ested in becoming more climate-proof, especially in accordance with the DPRA.

1.8. REPORT STRUCTURE
This report will continue with further definition of the study (chapter 2), a review of rele-
vant theory in preparation for interviews with businesses (chapter 3 and chapter 4), the
methodology of which is described in the following chapter (chapter 5). The interview
analysis results (chapter 6) will be used to develop strategies (chapter 7) to increase cli-
mate adaptation by businesses. A discussion (chapter 8) and conclusion (chapter 9) will
follow.
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STUDY DEFINITION

This chapter will describe the research approach used to fulfill the research aims.
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Based on the knowledge gap and research aims defined in the previous chapter, this
chapter will describe in more detail how the sub-research questions relate to each other
and how the research aims will be fulfilled during this research.

2.1. RESEARCH QUESTIONS
The following sub-research questions have been formulated in order to support the an-
swering of the main research question.

What are the potential consequences for businesses as a result of a changing
climate? This will explore the potential effects of climate change on busi-
ness operations in order to contribute to a risk-based perspective on climate
change adaptation.

What factors might influence the evaluation of the business case for climate
adaptation? This will explore the potential costs and benefits of climate
change adaptation for businesses in order to contribute to a business case
perspective on climate change adaptation.

Who are the stakeholders that can affect business’ engagement with climate
adaptation, and how do they influence businesses? This will explore the ac-
tors and potential roles they can fill or actions they can take that might affect
businesses’ engagement with climate change adaptation.

What perspectives do businesses have on their role in climate adaptation?
This will use the findings from the previous three sub-questions to test to
what extent these factors and expectations of actors affect businesses’ per-
ception of their role in climate change adaptation. This will result in a typol-
ogy of business perspectives on their role in climate change adaptation.

What strategies to encourage climate adaptation can be used to target the dif-
ferent types of businesses, based on their perspectives? This will use the per-
spectives developed by the previous sub-question as a basis for recommend-
ing different strategies to increase climate change adaptation by businesses.

2.2. RESEARCH APPROACH
In order to address the sub-research questions and, ultimately, the main research ques-
tion, the research approach shown in fig. 2.1 will take place.

First, two main areas of exploratory literature research will take place, this will be re-
search about decision-making by a “rational" actor and research about decision-making
by a networked actor. The former will focus on decision-making literature that consid-
ers businesses to be a “rational" actor, interested in reducing their own risks or making
investments using a business case evaluation. The latter will focus on the influences of
networks and relationships on businesses’ engagement with climate change adaptation.

The exploration of these two frames are important for capturing a variety of posi-
tions that might influence a businesses’ interest in climate change adaptation. This will
consist of positions about advantages and disadvantages of adaptation, potential vul-
nerabilities for businesses, barriers and incentives, and actors and their potential roles
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in solutions. Thus, both lines of reasoning are explored and combined in preparation for
interviews.

Then, interviewing will be conducted with businesses in order to uncover the poten-
tial perspectives businesses have on their role in climate change adaptation. The find-
ings from the previous sub-questions will be used to uncover how the advantages and
disadvantages of climate change adaptation, and the roles and responsibilities associ-
ated with local level governance, determine business’ views on climate change adapta-
tion. The Q-methodology [12, 73] has been selected to allow for a quantitative correla-
tion of this subjective data, and is explained in more detail in chapter 5.

Finally, the findings from the first four sub-questions will be used to develop recom-
mendations for the activation of businesses in the area of climate change adaptation.

SQ2

SQ4

SQ5

MRQ

SQ3 SQ1

How can engagement by businesses to adapt to a changing climate be increased?

Rational perspective: risk and 
business case exploration

Network perspective: actor 
and role exploration

Perspective analysis of businesses

Interview design

Respondents (based on SQ3)

Statements (based on SQ1-3)

Data collection Statistical analysis Perspective interpretation

Policy instrument comparison 
and strategy recommendations

Figure 2.1: A conceptual representation of the relationships between the sub-research questions, source: au-
thor
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2.3. DATA COLLECTION
Based on the conceptual diagram that shows the relationship between the sub-research
questions, a more detailed description of the data collection methods per question will
be explained in the following sections. The theoretical questions (sub-questions 1-3)
will be answered via desk research (presented in chapter 3 and chapter 4). The appli-
cation of the Q-methodology (discussed at length in chapter 5) will be used to answer
sub-question 4 (presented in chapter 6). A synthesis of desk research and previous sub-
research question findings will be used to answer sub-question 5 (presented in chap-
ter 7). A summary of the data requirements and the planned collection methods is shown
in table 2.1.

Table 2.1: Summary of sub-research questions

Sub-question Chapter Data or Information Collection method
1 3 Climate change effects, busi-

ness vulnerabilities, and poten-
tial consequences

Desk research

2 3 Advantages and disadvantages
of climate change adaptation

Desk research

3 4 Actors and roles Desk research
4 5-6 Application of the Q-

methodology for perspective
analysis

Interviews

5 7 Policy instrument comparison
and recommendations

Desk research

SUB-QUESTION 1
What are the potential consequences for businesses as a result of a changing climate?

This sub-question requires information about the potential effects of extreme weather
events. The data sources for this sub-question include literature that describes the ef-
fects of climate change in the northern European region and a review of business’ op-
erations, value chain, and supply chain to identify business’ vulnerabilities to climate
change effects. The research method will consist of desk research and will result in an
overview of potential consequences of climate change for businesses.

The method to complete the desk research for this sub-question is as follows. To find
scholarly articles, the search terms “climate change adaptation" AND “private sector"
in various combinations with terms such as “risk*," “risk management," or “risk assess-
ment*" were used in the Web of Science database. Further, to find publications by gov-
ernments or other organizations, similar terms were used in an internet search engine
(Google). The top 20 results sorted by relevancy were scanned, and based on the abstract
or introduction, papers were selected for further reading and analysis.

SUB-QUESTION 2
What factors might influence the evaluation of the business case for climate adaptation?
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This sub-question requires a literature review of climate change adaptation, and the
argumentation for and against action by businesses. The potential data sources for this
sub-question include articles, interviews, blogs, reports, and published literature. The
research methods will consist of desk research, which will result in an overview of po-
tential advantages and disadvantages of climate change. This desk research will favor
documented advantages and disadvantages and might exclude advantages and disad-
vantages from individuals without a platform for publication.

The method to complete the desk research for this sub-question is as follows. To find
scholarly articles, the search terms “climate change adaptation" AND “private sector"
in various combinations with terms such as “business case," “benefit*," or “cost*" were
used in the Web of Science database. Further, to find publications by governments or
other organizations, similar terms were used in an internet search engine (Google). The
top 20 results sorted by relevancy were scanned, and based on the abstract or introduc-
tion, papers were selected for further reading and analysis.

SUB-QUESTION 3
Who are the stakeholders that can affect business’ engagement with climate adaptation,
and how do they influence businesses?

This sub-question requires a review of the stakeholders that interact with business’
and what their potential role with respect to climate adaptation might be. The potential
data sources are government publications, reports, as well as general internet searches.
The main research method for this question will be desk research, which will favor for-
mal results (i.e. those that are formally documented, probably in written form).

The method to complete the desk research for this sub-question is as follows. To find
scholarly articles, the search terms “climate change adaptation" AND “private sector" in
various combinations with terms such as “incentive*," “motivation*," or “barrier*" were
used in the Web of Science database. Further, to find publications by governments or
other organizations, similar terms were used in an internet search engine (Google). The
top 20 results sorted by relevancy were scanned, and based on the abstract or introduc-
tion, papers were selected for further reading and analysis.

To search for information about business parks in the Netherlands, the search term
(in Dutch) “business park" AND terms such as “climate adaptation" or “extreme weather."
This resulted in brochures and reports about business parks and their publicly stated
views on various aspects of climate adaptation.

SUB-QUESTION 4
What perspectives do businesses have on their role in climate adaptation?

In preparation to answer this sub-question using the Q-methodology [12, 73, 87],
some specific preparatory materials are needed. They include a set of statements that
cover the topic of interest, a group of participants that represent a population of interest,
and a the specific interview design. The full explanation of the methods used to prepare
these components are in chapter 5.

During interviews with participants, they will complete a sorting activity where they
rank order the set of prepared statements according to their level of agreement or dis-
agreement, with the goal of answering the interview question How do you see the role of
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business in climate change adaptation. This is the data that is to be collected for answer-
ing this sub question. The collected data will be analyzed using factor analysis, which
will then be used to create a typology of businesses organized by their perception on
their role in climate change adaptation.

For this study, a set of 22 statements were prepared and 14 people who either work at
businesses on business parks, are business park managers, or are knowledgeable thereof,
were interviewed. More information can be found in chapter 5.

SUB-QUESTION 5
What strategies to encourage climate adaptation can be used to target the different types
of businesses, based on their perspectives?

The findings from the previous sub-questions will be used to develop a set of strate-
gies for governmental actors interested in encouraging climate adaptation by businesses.
This analysis requires desk research for an overview of potential policy instruments for
engagement strategies. The framework created while answering sub-research question
4 will also be used.

When combined, these will create a set of recommendations per profile, which is the
answer to sub-question 5 and ultimately leads to answering the main research question.
The results will be verified with a panel of practitioners in order to asses to what extent
the profiles and recommendations are realistic.
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This chapter will enter the frame of “rational" decision-making and explore what factors
might affect investment decisions from a business’ point of view.
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This chapter will enter the frame of conceptualizing a “rational" actor and explore what
factors might affect investment decisions from “rational" business’ point of view. In or-
der to do so, we will enter the frame of a risk management activities by businesses. This
is under the assumption that climate change effects can pose risks to businesses, so this
chapter will explore the potential risks that insufficient climate change adaptation can
lead to for businesses. Then we will enter the frame of a business case, and consider
the costs, benefits, threats, and opportunities that businesses potentially perceive when
they consider climate adaptation.

3.1. ENTERING THE “RATIONAL" FRAME
An underlying paradigm of businesses is that their main goal is to achieve “reasonable,
relatively quick and predictable returns at acceptable risk" [56]. This means that by
some, businesses in the context of climate adaptation are interpreted as “economic agents
that maximise their profits or welfare in the light of climatic risk” [20]. It is assumed
within this frame, that businesses do not act out of altruism, but “in response to the per-
sonal benefits and costs that are incurred from changing climates" [40, 67]. We will not
limit our exploration to financial costs and benefits alone. The following sections will
enter into the “rational" frame to explore the factors that might influence an actor in this
setting.

The literature suggests that businesses conceptualized as rational actors value a few
different factors. When considering business case assessments, they value an economic
rationale, with expected (financial) benefits. When considering risk assessment and re-
duction, businesses value specific predictions for a near future with low uncertainties.
Businesses also value their status quo, and are interested in protecting both their phys-
ical assets and their logistical arrangements. Finally, the literature suggests that busi-
nesses who have previously experienced loss, react rationally with ‘self-help.’ These fac-
tors are summarized in table 3.1.

Table 3.1: The potential motivations in the rational frame

Factors that influence rational actors
Economic rationale [40]
Expected benefits, strong business case [21, 40]
Specific impacts and projections [70]
Near-term results with lower uncertainties [37]
Risk assessment, risk reduction [36, 68]
Exposure assessment, limit financial exposure [37, 79]
Protect assets [79]
Value chain perspective [70]
Previous experience with losses, adaptation as reactive
’self-help’ [64, 79]

These factors tend have a quantitative nature, and suggest that risks, impacts, bene-
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fits, costs, etc. that can be quantified are valued more highly during business decision-
making. In the exploration of these factors that follows, the research will focus on two
main areas, known in the literature for being quantifiable measures that impact business
decision-making. They are risk assessment and management theories and business case
evaluation. In this exploration, an attempt will be made to include non-quantifiable fac-
tors as well, when possible, in order explore whether less easily quantifiable factors, such
as risks and benefits, also can affect business decision-making.

These risks and costs and benefits are explored throughout this chapter to answer
the first and second sub-research questions. They will be also used in the development
of the interview data collection materials (see chapter 5) to measure to what extent the
businesses perceive that climate change effects and the option of climate change adap-
tation fit in these frames of thinking.

3.2. EXPLORING CLIMATE CHANGE CONSEQUENCES FOR BUSI-
NESSES

This section will first explore the short and long-term effects of climate change for the
North-Western European region, and categorize those risks based on their proximity to
core business operations, translating the climate effects into potential consequences for
businesses.

3.2.1. SHORT- AND LONG-TERM EFFECTS OF CLIMATE CHANGE

The global average temperature is increasing, which, in turn affects many of Earth’s nat-
ural systems, and manifests in various potential short- and long-term changes. These
long-term changes, such as gradual climate trends, and short-term changes, such as
more fluctuation in local weather, are summarized in table 3.2.

Table 3.2: Examples of short- and long-term changes in weather and climate

Long-term changes Short-term changes
Increasing climatic variability [1, 2] Increased volatility and extreme weather

[2]
Rising global temperatures [1, 88] Increased incidence and severity of

storms [1, 49, 88]
Warmer and wetter winters [49] Increased incidence of (flash) floods [1,

88]
Hotter and drier summers [49] Increased incidence and severity of heat

waves [1, 49]
Loss of glaciers and permafrost [88] Increasing frequency and intensity of

drought [1, 88]
Rising sea levels [1, 88] Increased frequency and severity of sea

storm surges [1]
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3.2.2. LOCATIONS OF BUSINESS VULNERABILITIES

Independent of climate and weather changes, business operations and assets are vulner-
able to interruption or changes in their environment. These vulnerabilities can originate
from various aspects of the business life cycle. Businesses can be vulnerable to: physical
damage, supply chain interruption, raw material availability, product demand, logistical
issues, reputational changes, regulatory forces, and financial problems [2]. These vul-
nerabilities can be organized based on their centrality to the business itself, resulting in
three tiers of vulnerability: core, value, and network vulnerabilities [77].

Core business vulnerabilities include physical assets, production processes, or op-
eration and management, as a result of a company’s local exposure to climate impacts
such as heat stress, water scarcity, and extreme weather events [56, 77]. Value chain
vulnerabilities include natural resources and raw materials, workforce and communi-
ties, customers and demand for goods and services, and other inputs into production
[56, 77]. Broader network vulnerabilities include utilities, such as water and electricity,
customers’ access to product, government-supplied services, and (disruptions to) sup-
ply chain [56, 77]. These vulnerability locations are summarized in fig. 3.1.

Figure 3.1: The "Risk disk" as conceptualized by Sussman et al. (2011)



3.2. EXPLORING CLIMATE CHANGE CONSEQUENCES FOR BUSINESSES

3

19

Broader network

Value chain

Core operations

Core operations
Damage to property, physical assets, or products as a result 
of extreme weather, flooding, subsidence or sea level rise

Disruption to operations or decreased productivity as a 
result of extreme weather, water scarcity or higher 
temperatures

Increased insurance costs, or liability or reputational risks

Value chain
Limited access to raw materials or resources as a result of 
scarcity

Limited access to workforce due to health effects in the local 
community or disruption to operations as a result of unsafe 
work conditions

Disruption to markets or decreased demand for product or 
service

Broader network
Damage or disruption to utilities (water or electricity) as a 
result of extreme weather, flooding, subsidence or sea level 
rise

Damage or disruption to infrastructure and transport 
corridors and hubs

Disruption to supply chain

Figure 3.2: Visual summary of the potential climate change consequences for businesses

3.2.3. POTENTIAL CLIMATE CONSEQUENCES FOR BUSINESS
In this subsection, the potential long- and short-term changes mentioned in section 3.2.1
are translated to potential consequences for businesses, and organized based on the po-
tential consequences’ proximity to core business operations, as suggested in section 3.2.2.
This literature review shows that at various levels of proximity to the business, the po-
tential consequences for climate change effects on the businesses translate to damage
to property, disruption to processes, and limited access to necessary resources. These
consequences are further described in the following text and table, and are summarized
in fig. 3.2.

The potential consequences that businesses face to their core operations include
damage to property, physical assets or products. Further, they might face disruption to
their operations, as a direct result of extreme weather or due to decreases performance
of their assets. Their core operations might also be affected by increased reputational
and liability risks, as well as insurance costs. A non-exhaustive, but representative list
of potential consequences mentioned by the literature for core business operations are
shown in table 3.3.

These consequences tend to focus on damage to physical property owned by busi-
nesses, which might suggest a reactive or a preventive role for climate change adaptation
by businesses who face this consequence. They also suggest disruption to operations as
a result of heat waves or drought are likely for some businesses, such as those in the man-
ufacturing industry. The climate change effects of heat waves and drought are insidious
and pervasive, and its possible that businesses who face these consequences have yet to
recognize these consequences, or if they already do, they recognize the need for a sys-
temic response.

Within a business’ value chain, they might face disruption due to a shortage of raw
materials, water (which is often used as a coolant), or their workforce, if the community
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Table 3.3: Potential climate change consequences to businesses’ core operations

Potential consequences for core operations
Damage to property as a result of extreme weather, flooding, subsidence or sea level
rise [58, 88]
Damage to physical assets as a result of extreme weather or sea level rise [58]
Damage to products as a result of extreme weather [88]
Disruption to operations as a result of extreme weather [58, 88]
Disruption or decreased productivity of physical assets as a result of water scarcity
[58]
Disruption or decreased productivity of physical assets as a result of higher tem-
peratures [58]
Increased insurance costs and liability risks [58, 88]
Increased reputational risks [88]

is experiencing negative health effects due to a changing climate. Their businesses could
potentially be interrupted due to unsafe work conditions as well. Finally, they might face
decreased demand for or decreased quality of their product or service. A non-exhaustive,
but representative list of potential consequences mentioned by the literature for busi-
ness value chains are shown in table 3.4.

These consequences tend to focus on disruption to production processes, suggesting
that businesses in the manufacturing or similar sectors will be more sensitive to value
chain consequences. However, effects on product demand or product quality as a result
of climate change effects are difficult to predict, and it is unclear how this might affect
businesses’ decision-making about adaptation.

Table 3.4: Potential climate change consequences to businesses’ value chain

Potential consequences for value chain
Limited access to raw materials as a result of higher temperatures or sea level rise
[88]
Limited production due to temperature and water quality and availability [88]
Limited access to workforce due to health effects in the local community (e.g. out-
side of work) [58, 88]
Disruption to operations as a result of unsafe conditions for the workforce to oper-
ate [58]
Disruption to markets or decreased demand for product or service [58, 88]
Increased cost of resources as a result of competition due to scarcity [58]
Decreased quality of product or service [88]

At the broader network level, businesses are might face disruption to water and elec-
tricity supply, and disruption to transport networks and infrastructure. Finally, the busi-
ness supply chains themselves could potentially face interruption, including for exam-
ple, disruptions to international shipping. A non-exhaustive, but representative list of
potential consequences mentioned by the literature for business’ broader networks are
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shown in table 3.5.

These consequences imply that climate change effects on regional or national ser-
vices, such as utilities and transport networks can affect businesses, although to what
extent they can undertake climate change adaptation to prevent these consequences ap-
pears limited. For the consequences that affect supply chain, it could be that businesses
with experience in supply chain management will have an advantage in responding to
the potential climate change effects on their businesses with adaptive measures.

Table 3.5: Potential climate change consequences to businesses’ broader network

Potential consequences for broader network
Damage or disruption to utilities (e.g. water and electricity) as a result of extreme
weather, flooding, subsidence or sea level rise [58, 88]
Damage or disruption to infrastructure (e.g. transport corridors and hubs) as a re-
sult of extreme weather, flooding, subsidence or sea level rise [58, 88]
Disruption of supply chains [58, 88]

3.3. WHAT ARE THE POTENTIAL CONSEQUENCES FOR BUSINESSES

AS A RESULT OF A CHANGING CLIMATE?
The multitude of ways that climate change can manifest (table 3.2) can result in seri-
ous potential consequences for businesses, potentially affecting their core operations
(table 3.3), their value chain (table 3.4), or their larger network (table 3.5). The poten-
tial consequences can generally be categorized by either damage to property, disruption
to processes, or limited access to necessary resources. Businesses might face potential
disruption, either on their own property, as a result of the declining health of their work-
ers, or their local transport infrastructure as a result of extreme weather events. They
might face potential damages and associated costs as a result of extreme weather events,
such as heat waves, heavy rainfall that results in flooding, or subsidence as a result of
drought. Further, there are more insidious consequences, such as decreased demand
for their product or service or an inhibiting cost of resources or raw materials due to
shortages.

3.4. EXPLORING THE BUSINESS CASE ARGUMENTS FOR CLIMATE

ADAPTATION
The main components of a business case are an enumeration of the benefits, costs,
threats, and opportunities of a certain activity, while acknowledging the trade-off be-
tween the former two, and considering the latter two.

The following sections will review what the literature and other publications, such as
reports and brochures, mention as the relevant issues that contribute to a business case
for climate adaptation, including less-quantifiable values that could still fall into these
categories and influence a business’ decision-making process.
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3.4.1. BENEFITS OF CLIMATE ADAPTATION

The potential benefits of climate change adaptation for businesses cover a variety of top-
ics. These potential benefits include maintenance of the status-quo business operations
(e.g. avoiding shortages of inputs, decreasing vulnerability to future regulation) as well
as the minimization of direct costs (e.g. cost as a result of flooding damage, cost as a
result of increased heat stress). The potential benefits of climate change adaptation also
include competitive benefits, such as increasing marketing or real-estate value, attract-
ing more talented employees. Health and ecological benefits, such as cooler areas and
more green areas, are also mentioned as potential benefits of climate change adapta-
tion. A representative but not exhaustive list of the potential benefits of climate change
adaptation for businesses mentioned by the literature are shown in table 3.6.

These potential benefits tend to focus on maintaining the status quo or on increasing
business possibilities. The former focuses on preserving current levels of business op-
erations in the face of negative effects as a result of a changing climate, while the latter
benefits would result for businesses who use their adaptation for competitive advan-
tages. These benefits imply that businesses who take on climate adaptation can increase
their competitive advantage, and to what extent businesses are aware of and interested
in this benefit is an open question.

Table 3.6: Potential benefits of climate change adaptation for businesses

Benefit
Increasing competitive advantage [8, 79]
Maintaining business operations at current levels [20]
Improving capacity to do business [20, 67]
Avoiding or mitigate damage [9, 20, 25, 67, 85]
Avoiding flooding [25, 85]
Avoiding water shortage [25, 85]
Avoiding heat stress, cooler areas [25, 85]
Keeping costs down [15, 20, 85]
Maintaining value or increasing profitability [20]
Increasing marketing value [21, 31]
Increasing the attraction of talented employees [31]
Increasing long-term real estate value [31]
Improving image [67, 85]
Healthier work environment [31, 85]
More attractive outdoor space [85]
Improving ecology and biodiversity [25, 85]
Decreasing pollution [25]
Decreasing vulnerability to increasingly stringent future laws
and regulations [31]
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3.4.2. COSTS OF CLIMATE ADAPTATION
The potential costs of climate change adaptation include both the capital and oppor-
tunity costs of investment. The financial cost of climate adaptation is an upfront in-
vestment, which requires sufficient cash, and may only make a return on the time scale
of years. This can lead to the opportunity cost of technological lock-in, which occurs
when a decision to invest in a technology in the past constrains future options for new
or updated projects. Finally, climate adaptation projects introduce the cost of over-
investment, which can be a real financial cost of a project that is over-designed to an
extent that its expense does not align with its expected value. A representative but not
exhaustive list of the potential costs of climate change adaptation for businesses men-
tioned by the literature are shown in table 3.7.

These potential costs highlight an inherent financial question for businesses consid-
ering climate change adaptation. The existence of possible high, upfront capital costs
of such an investment could mean that smaller businesses with less cash flows are less
likely to be interested in climate change adaptation, while larger businesses are able to
act more strategically in this regard. The opportunity cost of lock-in and over-investment
remain, and could actually be hindering businesses to invest in climate change adapta-
tion.

Table 3.7: Potential costs of climate change adaptation for businesses

Cost
High upfront capital costs of investing in both short- and long-
term adaptation measures [20]
Technological lock-in [57]
Over-investment [7]

3.4.3. THREATS OF CLIMATE CHANGE
The potential consequences that businesses face with respect to climate change effects
were discussed in section 3.2.3. These consequences can also be conceptualized as
threats for businesses as a result of climate change, thus they fulfill the need to explore
climate threats to businesses. Generally speaking, the threats that businesses can face as
a result of climate change effects are direct damage, limited access to material and hu-
man resources, and disruption to markets and transport networks. These findings were
previously presented in table 3.3, table 3.4, and table 3.5 and they are be reproduced
for convenience here as table 3.8, showing a representative, but not exhaustive, list of
potential climate change threats to businesses.

These potential threats tend to manifest in physical damage as a result of climate
change effects or activity disruption as a result of changing conditions or access to re-
sources. The extent to which climate change adaptation might help a business prevent
losses are not only a product of the threat, but the business’ ability to respond to the
threat at well. For threats that affect national infrastructure or utilities, for example, it
is not directly apparent what a business could do in anticipation of these threats. De-
spite the fact that they can affect businesses, arguably they are the responsibility of the



3

24 3. THEORY: THE RATIONAL ACTOR

utility owner (which in some cases might be the government). For more direct, or closer
threats, the argument for the responsibility of an individual business is stronger.

Table 3.8: Potential climate change consequences for businesses

Threat
Damage to property as a result of extreme weather, flooding, subsidence or sea level
rise [58, 88]
Damage to physical assets as a result of extreme weather or sea level rise [58]
Damage to products as a result of extreme weather [88]
Disruption to operations as a result of extreme weather [58, 88]
Disruption or decreased productivity of physical assets as a result of water scarcity
[58]
Disruption or decreased productivity of physical assets as a result of higher tem-
peratures [58]
Increased insurance costs and liability risks [58, 88]
Increased reputational risks [88]
Limited access to raw materials as a result of higher temperatures or sea level rise
[88]
Limited production due to temperature and water quality and availability [88]
Limited access to workforce due to health effects in the local community (e.g. out-
side of work) [58, 88]
Disruption to operations as a result of unsafe conditions for the workforce to oper-
ate [58]
Disruption to markets or decreased demand for product or service [58, 88]
Increased cost of resources as a result of competition due to scarcity [58]
Decreased quality of product or service [88]
Damage or disruption to utilities (e.g. water and electricity) as a result of extreme
weather, flooding, subsidence or sea level rise [58, 88]
Damage or disruption to infrastructure (e.g. transport corridors and hubs) as a re-
sult of extreme weather, flooding, subsidence or sea level rise [58, 88]
Disruption of supply chains [58, 88]

3.4.4. OPPORTUNITIES OF CLIMATE CHANGE
Climate change and adaptation can also present some opportunities for businesses, which
can include both distant and local opportunities. Distant opportunities include the de-
mand for new products and services, the chance to enter new markets, and the chance
of better access to raw materials. More local opportunities include the chance to up-
grade the business, adopt new technology, and diversity an existing set of product or
service offerings. A representative, but not exhaustive, list of potential climate change
(adaptation) opportunities for businesses are shown in table 3.9.

These opportunities tend to be opportunities related to new business or business
growth. While these types of opportunities might be available to some businesses in
certain sectors or regions, the extent to which they are broadly available is not clear.
This raises a concerning aspect about individualized climate adaptation, that is that un-
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equally distributed opportunities for business growth could have destabilizing effects.
What’s more, there is also a potential risk opportunities created by climate change might
have the effect of demotivating businesses to take mitigation activities to help slow the
onset of this global crisis.

Table 3.9: Potential climate change opportunities for businesses

Opportunity
Prevention of losses due to damage or disruption
New demand [20]
New products and services [20, 88]
New markets [20, 88]
Better access to raw materials [88]
More favorable regulatory framework [88]
Chance to diversify [20]
Chance to upgrade business [20]
Chance to adopt new technologies [20]

3.5. WHAT FACTORS MIGHT INFLUENCE THE EVALUATION OF

THE BUSINESS CASE FOR CLIMATE ADAPTATION?
There are various forces that affect a business’ engagement in climate change adapta-
tion. Some of those forces are intrinsic, such as the evaluation of a business case, which
weighs the potential costs, benefits, threats, and opportunities that climate change (adap-
tation) pose to businesses against each other. These motivations can also be induced by
a desire to decrease own risk, or in response to a past extreme weather event. Despite
entering into the frame of a business case and risk management activities, the costs and
benefits of climate change adaptation are not only financial, there are real non-financial
aspects that can be explored and potentially exploited in order to increase climate adap-
tation by businesses.

3.6. IMPLICATION FOR THE INTERVIEWS
The findings from the literature search suggest categories of factors that may or may not
be important to an individual business. These “rational" factors will be used as the basis
for interviews with businesses, in order to test to what extent certain businesses value
certain factors.

The potential financial benefits (or costs) of climate change adaptation can play an
important role for businesses. There are also potential human, environmental, and com-
petitive benefits to be gained from climate adaptation. At the same time, the real cost of
adaptation, as well as a potential fear of over-investment or lock-in could be preventing
business action. Climate change can have potential consequences on core business op-
erations by affecting physical property in the form of damage or operations in the form
of disruption. There are consequences for a business’ value chain as well, suggesting that
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the long-term effects on human health and availability of water could also trigger busi-
nesses. While there are consequences for a businesses’ broader network, they influence
of other actors in managing these consequences is complex, and could have the effect of
reducing a business’ perception of these potential consequences.

These ideas will be used to design an interview that will test to what extent individual
businesses value these business case or risk management factors in their own decision-
making about climate change adaptation. They represent a set of potential positions
that may or may not be important to businesses in practice, and thus are appropriate
materials to bring into the interviewing stage of this research.
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This chapter will enter the frame of “networked" decision-making and explore what fac-
tors might affect investment decisions from a business’ point of view.
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This chapter will enter the frame of conceptualizing a “network" actor and explore what
factors might affect investment decisions from a “networked" business’ point of view. In
order to do so, we will enter the frame of networked societies. This chapter will explore
the network of actors and interactions that can influence a business’ understanding of
and potential interest in climate change adaptation.

4.1. ENTERING THE “NETWORKED" FRAME
In contrast to the “rational" actor that was discussed in section 3.1, there is also the ex-
istence of an “engagement rationale," which is that businesses are compelled to take
action based on a sense of engagement with their community, or with a problem and a
solution, and not only for factors that would traditionally fit into a “rational" decision-
making scheme, such as a business case evaluation or a risk assessment [40]. The fol-
lowing sections will enter into the “networked" frame to explore the factors that might
influence an actor in this setting.

The literature suggest that businesses conceptualized as networked actors value var-
ious engagement factors. They might find corporate responsibility or business volun-
teerism important. Businesses might also be interested in local community or economic
development and high environmental quality. Finally, they can value inclusion in social
networks and collaborative governance. A summary of these factors are shown in ta-
ble 4.1.

Table 4.1: The potential motivations in a network frame

Factors that influence networked actors
Engagement rationale [40]
Corporate responsibility [21, 32, 45, 56, 64]
Business volunteerism [64]
Maintain local economic development[71]
Inclusion in social networks[71]
Support community development[71]
Maintain environmental sustainability[71]
Collaborative governance [64]

What determines a “networked" actor’s decisions depends, thus, in large part on their
local context: who do they interact with, what are their sources of information, what do
they expect from themselves and others. This means that the position of businesses
with respect to other businesses in their network as well as governmental actors is im-
portant to understand what aspects of an engagement rationale could be useful for in-
creasing climate adaptation. Given the land ownership interplay on business parks (sec-
tion 4.2.1), and the open question from municipalities with regards to the DPRA goals,
the focus here will be on the relationship between businesses and governments. While
business to business relationships are important, they are deemed out of scope for this
search.



4.2. WHAT CHARACTERIZES BUSINESS PARKS?

4

29

4.2. WHAT CHARACTERIZES BUSINESS PARKS?
According to the Centraal Bureau voor de Statistiek, a business park is defined as "land
used for industry, trade and business services" [17]. These include: factory site, port area,
auction site, exhibition area, livestock market (covered or not), wholesale complex, site
with banks and insurance companies, etc ., associated storage area and parking, garage
(incl. parking garage), garage of bus company, office building, and associated parking
areas [17].

Business parks, therefore, can be categorized by their type, which includes: heavy
industry, seaport sites, mixed areas, high quality production, distribution, and thematic
parks, such as "science parks" [44].

4.2.1. MIXED LAND OWNERSHIP

Within a business park, the land ownership is not completely private. Areas such as
the roads are the responsibility of the municipality, see fig. 4.1 for an example of the
distribution of public and private land within a business park. Often, the municipality is
also responsible for drainage as well.

This mix of land ownership creates the dilemma previously referred to in section 1.3.2
at an even more granular scale. That is, within a business park, which at a higher level
can be viewed as “private" land, there are actually further divisions within the area, mak-
ing it a mix of private and public land. This mixed land ownership has real consequences
for the ability of actors to take climate adaptation action, as well as their own conceptu-
alization of what they might or might not be responsible for.

Figure 4.1: An example of the division of public and private land on a business park from van Loon and Jansma
(2018)
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4.2.2. MULTIPLE, INTERDEPENDENT ACTORS
The main, local actors involved in the management of existing business parks are the
businesses themselves, which may or may not be organized into an association, a park
management organization, which is not present on all business parks, and the municipal
government.

Business parks in the Netherlands can generally be organized in one of three ways:
as independent businesses without an overarching organization, as businesses bound
by an association, or as businesses with park management.

Businesses, in addition to existing in location-, that is business park-, specific net-
works, also can exist in thematic networks. These include networks for small-medium
enterprises or networks for businesses that exist in a given sector. The following actor
analysis, however, will focus on actors that exist in a business’ location-specific network.

INTERESTS, DEPENDENCIES, AND RESPONSIBILITIES

The national government’s interest is that citizens, businesses, and local governments
take action to become more climate adaptive. While they have taken charge of setting
this national agenda via the DPRA, they are not directly engaging with businesses. They
are responsible for developing policies at a high level and the development of the na-
tional planning task.

The municipalities are interested in complying with the requirements and timeline
set out by the national government in the DPRA. They have legal, regulatory, financial,
and communication tools for engaging with businesses. They are dependent on busi-
nesses to become more enthusiastic and proactive about climate adaptation. Further,
municipalities are in competition with other municipalities to attract businesses to their
area, therefore they are also dependent on businesses to select them. Municipalities are
responsible for the creation of regional business park vision documents, managing zon-
ing plans, and taking part in agreements about the business park management plans.

Park management is interested in attracting businesses to their business parks, and
keeping the park safe and attractive make up a large part of this. They are dependent
on businesses to cooperate with climate adaptation on the parks, and dependent on
municipalities who determine the conditions that parks must satisfy to operate. They are
responsible for facilities management, as well as the promotion of their own offerings,
that is, the procurement of clients in the form of businesses who are interested in being
located at their park.

Businesses may or may not be interested in climate adaptation. Generally they are
interested in profits, business continuity, and financially secure transactions. To what
extent they are exclusively interested in these issues will be explored during this re-
search. They are dependent on municipalities who ultimately determine the conditions
that businesses must satisfy to rent or buy in the municipality. They are responsible for
compliance with ordinances set by the municipality.

POTENTIAL ROLES
Based on a search of climate-related literature (e.g. mentions “climate vulnerability" or
“climate change adaptation"), a specific characterization of private sector actors emerges,
see table 4.2. The prevailing idea is that private actors can mainly act as a source of fi-
nancial investment, and that said investment is most likely to be directed to specific, and
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well-scoped projects [21, 43]. In some cases, the stereotype of private sector actors is per-
petuated: that they require government regulation or economic incentives to participate
in activities that do not directly demonstrate any added value.

Table 4.2: Mentions of the role of private actors for climate-related projects

Private sector role
Investment or direct funding [21, 36, 43, 48, 63]
Involvement in local-scale projects [21, 43, 48]

With regards for roles of public actors, formal arrangements such as laws and orga-
nizational definitions define the role of public actors and their responsibilities. While
business parks are most directly influenced by municipal policy, there are larger forces
at work from the provincial and national policy levels. However, despite the existence
of national business park policy, both the national and the provincial government have
a limited role in the planning and development of business parks [62]. Municipalities
therefore are able to develop their own business park policy, although they do tend to
base their policies off of the vision documents organized at the higher levels of govern-
ments [55], see table 4.3.

The key role that municipalities play in business park policy is that they are often the
provider of business parks, determining which businesses and under what conditions
they issue parcels to companies [62]. As mentioned in the dependency section, there
is also an attempt to create conditions that are attractive to businesses in order to in-
crease their own income and job offerings, which suggests that the relationship between
municipalities and businesses might be less hierarchical than it first appears when con-
sidering formal roles.
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Table 4.3: The role of national, regional, and municipal policy for business park policy making, from Olden
(2010)

Level of government Roles

National government
Develop the policy aimed at careful and efficient use of space
Create the national planning task based on the policy objec-
tives to use space carefully and efficiently

Provincial government
Translate the national planning task into a structural vision,
in which they align the strategic reservation for newly devel-
oped business parks with the restructuring task
Encourage the creation of regional cooperation in the plan-
ning and implementation of the business park program
Ensure that municipal zoning plans provide insight into the
current demand for industrial sites

Municipal government

Create a regional business park vision, in which the planning
task for new business parks is geared to the restructuring task
Develop their zoning plans for business parks on insight into
the current demand for space
Base the restructuring task on an analysis of bottlenecks and
associated measures
Enter a binding agreements about the implementation of the
business park program at a regional level

4.3. WHAT POTENTIAL ACTIONS ARE AVAILABLE TO PUBLIC AC-
TORS?

This section will consider from the point of view of governmental actors, what potential
actions are available to them to either make climate change adaptation more attractive
or to reduce barriers that might be preventing adaptation.

4.3.1. POTENTIAL POLICY INSTRUMENTS AND INCENTIVES

There are three broad categories of policy instruments discussed in the literature, they
are regulatory instruments, economic and financial instruments, and soft instruments
[10]. While regulatory instruments imply a hierarchical relationship between munici-
palities and businesses, the other instruments suggest more equal relationships. The
financial and economic instruments imply an assumption about businesses as rational
actors as discussed in chapter 3, and a more transaction-based relationship. The soft
instruments, such as campaigns, guidance, and participatory processes, imply that gov-
ernments and businesses have a more network-based relationship. The definitions of
these three categories and some examples are shown in table 4.4.
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Table 4.4: Types of policy instruments, columns 1-2 from Borrás and Edquist (2013)

Category Definition Example
Regulatory The use of legal tools

for the regulation of
social and market
interactions

Laws, rules, directives; in the case of non-
compliance fines, other economic sanc-
tions, or temporary withdrawal of rights
[10]; Formal enforcements, incident-
based regulations, management thresh-
olds [33, 69]

Economic and
financial

The use of monetary
incentives (or disin-
centives) to support
specific social and
economic activities

In cash (grants, subsidies, reduced-
interest loans, loan guarantees; taxes,
charges, fees) or in kind (government
provision of goods and services, private
provision of goods and services under
government contracts) [10]; Government
subsidies, economic incentives [40, 43]

Soft The use of voluntary
and non-coercive
means of achieving
a policy goal

Campaigns, codes of conduct, recom-
mendations, voluntary agreements, or
public-private partnerships [10]; Guid-
ance from government, voluntary mea-
sures [33, 45, 48]; Public-private busi-
ness partnerships [40]; Institutional eco-
innovation, collaborative governance [33,
64]; Participatory processes, engagement
with programs from international NGOs
[40, 45]

4.3.2. POTENTIAL BARRIERS TO ADOPTION
In addition to the aforementioned policy instruments, there is also the possibility that
the existence of barriers exacerbates low levels of interest in climate change adaptation.
These barriers can be categorized into various types such as organizational and infor-
mational barriers, among others.

The informational barriers have to do with a business’ recognition of the problem,
and ability to define it in concrete terms. Meanwhile, organizational barriers are related
to a business’ decision-making norms, which either due to lack of (perceived) capacity
or authority or lack of long-term planning capacity, hinder the uptake of climate adap-
tation. Finally, the extra efforts related to potential climate adaptation projects, from
solution exploration and selection to the project implementation, can create a psycho-
logical hassle barrier that has the effect of making adaptation less attractive. The barriers
that might be preventing businesses from becoming more climate adaptive are shown
in table 4.5.

These are of importance to the study because an understanding of private sector bar-
riers can further explain the climate change adaptation market failure, and offer public
actors, such as local governments interested in increasing climate adaptation, an insight
into potential actions.
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Table 4.5: The potential barriers for businesses to become more climate adaptive

Category Examples from literature
Informational Low levels of awareness, particularly of indirect risks [58];

Challenges in the interpretation of available information [20,
58]; Uncertainty complicating decision-making [58]

Organizational A tendency to focus on short-term costs and cash flows, need
for quick returns and short-term growth, limited appetite to
engage [20, 58]; Lack of capacity to engage, lack of authority
to take action [20, 58]; Difference in time horizon between cli-
mate change impacts and business investment planning [20]

Hassle Difficulty selecting contractor, disruption to activities [22]

4.4. WHO ARE THE STAKEHOLDERS THAT CAN AFFECT BUSINESS’
ENGAGEMENT WITH CLIMATE ADAPTATION, AND HOW DO

THEY INFLUENCE BUSINESSES?
The main actors in the management of business parks are the local municipalities, who
in addition to influencing business parks through policy instruments are also are inter-
ested in making their municipality an attractive place to work. This can result in an lack
of a willingness to take prescriptive action to promote climate change adaptation, thus
putting the onus on the individual businesses to become active in climate adaptation.
These businesses are often organized into associations, which although not explored in
detail in this research, might serve a key coordinating role. Local governments who want
to increase climate adaptation, might consider leveraging these existing networks, and
should consider reviewing the current institutional environment and process a business
must go through to become climate adaptive. This could help municipalities identify
how policy instruments might encourage or how potential neglect to reduce barriers
might discourage businesses to invest in climate adaptation on their own.

4.5. IMPLICATION FOR THE INTERVIEWS
The findings from the literature search suggest categories of factors that may or may
not be important to an individual business’ decision to become climate adaptive. These
“network" factors will be used as the basis for interviews with businesses, in order to test
to what extend certain businesses value certain factors.

The relationships that businesses have with municipalities can play an important
role in their awareness and interest in climate change adaptation. The formal roles that
these actors have, especially the municipalities, can possibly lead to expectations from
businesses that they will fulfill these roles. The relationship between businesses and
governments is unique. While governments have policy instruments available to them,
they are also interested in attracting businesses to their area, potentially disincentivizing
them from using hierarchical instruments such as regulation. Given that there are po-
tential barriers that in the current situation might be preventing businesses from becom-
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ing climate adaptive, it is interesting to consider to what extent municipal governments
might be inherently creating these conditions, or how they might take action to create an
environment more conducive to climate change adaptation by businesses. These expec-
tations, roles, and responsibilities that businesses and municipalities have of each other
could be affecting or have an effect on businesses’ climate change adaptation.

These ideas will be used to design an interview that will test to what extent extent
are businesses perceive barriers or are receptive policy instruments focused on climate
change adaptation. They represent a set of potential positions that may or may not be
important to businesses in practice, and thus are appropriate materials to bring into the
interviewing stage of this research.





5
METHOD: THE Q-METHODOLOGY

This chapter describes the theory behind the Q-methodology, the development of this
Q-study, and the evaluation framework for the policy analysis.

37



5

38 5. METHOD: THE Q-METHODOLOGY

The Q-methodology allows for an analysis of subjective perspectives: in this case, the
perspectives that businesses have on the issue of climate change adaptation. The set up
of the interviews for data collecting using the Q-methodology is described.

5.1. GENERAL OVERVIEW OF Q METHODOLOGY
The Q methodology was developed in the 1930s by William Stephenson as part of his
study of subjectivity. In the context of climate change adaptation, the Q methodology
has been used for a values exploration of local stakeholders in the Ebro delta in Spain
[3], and for departments of municipalities in the Netherlands [81]. This research is an
exploration of the perspectives and values that businesses have about climate change
adaptation.

One of the goals of this research is to challenge a prescriptive view of business mo-
tivations: that is, the idea that businesses only act for financial gain. It is with hope
that by challenging this stereotype, businesses themselves will feel better recognized
and validated while governments will be freed from potentially constrictive viewpoints
of their own efficacy and agency. It has been established that when focusing on climate
change adaptation, there are (or, there should be) open questions about how businesses
internalize the value proposition of adaptation. It is yet to be empirically established
how businesses value the “rational" (i.e. financial aspects, environmental benefits) and
“bounded-rational" (i.e. information internalization, engagement effects) factors in or-
der to come to a decision about whether and when to become climate adaptive. In ad-
dition, businesses do not make decisions about climate change adaptation in a vacuum,
they themselves are part of a network of actors that directly and indirectly influence their
behavior. In order to answer the main research question by identifying how businesses
can be encouraged to be more engaged with climate change adaptation,“empirical re-
search must focus instead on exploration, discovery, and attempts to properly under-
stand its subject matter" [87, p. 176]. Given this exploratory nature of this research’s
main question, the Q methodology is an appropriate research method.

5.1.1. HOW THE Q METHODOLOGY ALIGNS WITH THE STUDY GOAL

The goal of the Q methodology is to “systematically and holistically identify different
types of people, or different types of mood, types of viewpoint, and so on" [87, p. 14].
The use of the Q methodology in this study allows for a deeper examination of the per-
spectives of respondents (businesses) about climate change adaptation. The use of the
Q methodology is directly linked to the study goals of broadening an understanding of
businesses, and challenging sweeping generalizations of a non-homogeneous group. By
using the Q methodology, this study will explore a multiplicity of types of businesses who
have varied views on climate change adaptation, for a variety of reasons. Further, by us-
ing the Q methodology for this study we will be able to classify “persons who resemble
one another with respect to whole aspects of their personality" (Stephenson, 1936, as
cited in Watts and Stenner, 2012, p. 14).

Notably, the data collection method of the Q methodology involves unique proce-
dure, called the Q sort, and produces holistic data [87, p. 176]. This is achieved by having
a sample of statements (the Q-set, see section 5.2.2) scaled relatively (that is, with respect
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to the other statements in the set) by a group of individuals (the P-set, see section 5.3).
The participants in the study are able to rank the statements with a score sheet (see sec-
tion 5.4.1) to guide them. An overview of these components and their location in the Q
methodology procedure are shown in fig. 5.1.

Figure 5.1: The components needed for a Q-study and the data collection process

For now it is important to know two things about the Q methodology. First, that the
data is collected via Q sorts, and second, that the analysis of this data involves a by-
participant inter-correlation factor analysis, which will be described more in section 5.5
[87]. Ultimately, this meets the study goal of exploring climate adaptation from various
business perspectives and uncovering “the relationships between themes [in order] to
be seen and appreciated" [87, p. 177].

In this study, the added value of the Q methodology is the ability to create a profiles
describing the potential dominant perspectives that businesses have towards climate
change adaptation. This result will provide the needed insight to develop more success-
ful engagement strategies with these stakeholders as a more granular understanding of
the different types of businesses within the private sector will be gained.

5.1.2. CONSIDERATIONS FOR SUCCESSFUL USE OF THE Q METHODOLOGY

THE Q METHODOLOGY ITSELF

An important consideration for the Q methodology is its relatively high dependence on
both the selection of the Q- and P-set.

The Q-set should have good coverage of the topic, and be well-balanced [87, p. 57].
In order to have good coverage, the Q-set should consist of a selection of statements
that are “representative of some relevant population of opinion" [87, p. 58]. In order
to be well-balanced, the Q-set should “not appear to be value-laden or biased towards
some particular viewpoint" [87, p. 58]. For this study, this translates to two activities. On
a higher level, the categorization of potential statements by topic, and the selection of
representative statements per topic. On a lower level, an iterative re-formulation of each
statement itself, in order to ensure they are unbiased and formulated such that different
respondents could potentially have different views on the statement.

Meanwhile the P-set should “avoid an unduly homogeneous participant group" [87,
p. 70] as the intended outcome of the Q methodology is “to establish the existence of
particular viewpoints and thereafter to understand, explicate, and compare them" [87,
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p. 72]. For this study this translates to approaching potential study participants across
various regions in the Netherlands, and in different sectors, and at both large and small
organizations. In the same vein, various methods for soliciting study participants were
used, in an attempt to create a diverse P-set.

Thus, for the successful use of the Q methodology, it is imperative that both the Q-
and P-set are rigorously designed and considered. The potential impact on the study re-
sults are significant. During the factor analysis and interpretation that follows the data
collection phase, factors will emerge based on an inter-correlation of the collected data.
This means that if a majority of respondents share similar viewpoints, those Q-sorts will
inter-correlate strongly, creating a coherent factor, but potentially obscuring relevant
factors that are relevant for the research question.

A disadvantage of the Q methodology is that the data collection procedure can be
time-consuming, which can be discouraging for participants. Due to its voluntary na-
ture, the chance that participant self-selecting occurs along the lines of high or low aware-
ness of climate change effects is also high. Further, the timing of the study might also
have an effect on the participant group as the research topic itself, climate change adap-
tation, can seem low-priority for the target audience of businesses during the economic
crisis as a result of the current global pandemic. These factors certainly had an effect on
the final P-set, the limitations of which are further discussed in chapter 8.

CONDUCTING A REMOTE Q STUDY

Reber et al. (2000) performed two validation studies comparing computer- and interview-
based Q sorts, and they found no apparent difference in reliability or validity [60]. An
important finding from this research was the role of clear and consistent instructions
across participants, which is valid for any Q methodology research. Therefore, in prepa-
ration for the online (and thus, remote) Q study, significant effort was put into finding a
medium for an online Q study, setting up and designing the online Q study, and testing
and debugging the online Q study. The instructions and supporting infrastructure that
made a remote, online Q-study possible is described in appendix E.

One of the main challenges of a remote Q study is the high rates of attrition, alas [87].
However, given the extenuating circumstances at the time of this study (February to July
2020), the option to complete Q sorts in person is ill-advised and presents and undue
health risk for both the researcher and study participants. Thus, a remote Q study was
completed instead of an in-person study.

5.2. Q-SET DESIGN AND CONTENTS

5.2.1. CONCOURSE DEFINITION
This first step to making the Q-set, the set of statements to be rank-ordered during the
Q sort, is to gain a clear picture of the concourse. This is “ ‘a universe of statements for
[and about] any situation or context’ " (Stephenson, 1986, as cited in Watts and Stenner,
2012, p.33). The concourse can be understood as the space of potential statements, sen-
timents, or opinions that can be had by potential participants about the topic of interest.
This can be a broad and varied collection of statements.

The concourse was selected using a theory-based approach. While answering the
first three sub-research questions, documents and relevant literature were scanned for
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statements about the following themes: impacts of climate change on businesses (chap-
ter 3), the potential costs and benefits of climate adaptation (chapter 3), or the incen-
tives and barriers created by other actors (chapter 4). They were collected in a database,
where the document source was also recorded. Each item was also categorized induc-
tively based on the theme that was most applicable, as shown in fig. 5.2. The categories
that were used during the concourse selection were “Consequences [of climate change],"
“External incentive," “Internal motivation," “Problem definition," “Roles," and “Miscel-
laneous." A reproduction of the concourse database (341 statements) is shown in ap-
pendix B.

Figure 5.2: The concourse categorizations and Q-set themes

5.2.2. Q-SET SELECTION
While the concourse was a widening process (attempting to discover all possible state-
ments related to the topic), the selection of the Q-set is a narrowing process. This nar-
rowing is necessary to distill the 341 concourse statements to a length that is suitable for
a Q sort and palatable for respondents. The resulting subset of the concourse, the Q-set,
will be used as the input statements for the Q sorts. The Q-set should be an abridged
version of the concourse, that is both comprehensive and balanced [87, p. 60], while
remaining specific to the Q interview question.

The guiding question for the Q interview, which is also to be used in validating the Q
set is: How do you see the role of business in climate change adaptation

Based on the categorization of the concourse items, the items were reviewed per cat-
egory. Redundant items were removed or consolidated, and concourse items at different
levels of abstraction, for example a specific statement about water storage capacity at a
certain location, were reformulated to the level of abstraction of the Q-set, for example,
a statement about increased rain water storage capacity. The categories originally used
during the concourse creation were refined based upon the concourse findings them-
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selves, resulting in the Q-set categories of: problem definition, uncertainty, financial
value, opportunity value, institutional barriers, and signal barriers. These are shown
in fig. 5.2.

During the selection of the Q-set statements, every effort was made to maintain the
topical coverage of the concourse, while giving a specific topic the number of statements
needed to address it fully. This means that not every topic has the number of statements
that correspond to the topic. This resulted in a Q-set with 22 statements, from an original
concourse that had 341 statements. In appendix B is a table with statements, categorized
by their relation to the Q-set themes.

In order to ensure that the Q-set statements had both good overage of the topic, and
were not biased, they were piloted with three practitioners in the water and urban de-
velopment field. A short interview was held with each industry expert, and they were
asked to comment on each statement, in particular about the statement’s relevance, re-
dundancy, and phrasing (especially word choice). They were also asked if they thought
any relevant statement or topic was missing from the set. Based on this feedback, an-
other round of statement edits took place. No statements were added, and the final set
of statements is shown in table 5.1.

Table 5.1: The complete set of statements for the Q-sort, the Q-set

English Dutch
The risks as a result of climate change are
small for my business

De risico’s van klimaatverandering zijn
klein voor mijn bedrijf

I take enough climate adaptation mea-
sures to keep my business’ risks accept-
able

Ik neem voldoende klimaatadaptieve
maatregelen om de risico’s voor mijn
bedrijf acceptabel te houden

I will take climate adaptation measures
only if I experience negative effects of cli-
mate change

Pas wanneer ik negatieve gevolgen van
klimaatverandering ervaar, zal ik kli-
maatadaptieve maatregelen nemen

There is enough information about cli-
mate change to estimate its effects

Er is genoeg beschikbare informatie over
klimaatverandering om de gevolgen in te
schatten

It is necessary to take climate adaptation
measures as soon as possible

Het is noodzakelijk om zo snel mogelijk
klimaatadaptieve maatregelen te nemen

I am ultimately not responsible for taking
climate adaptive measures

Ik ben uiteindelijk niet verantwoordelijk
om klimaatadaptieve maatregelen te ne-
men

It is the role of my insurer to cover the cost
of possible damage as a result of climate
change

Het is de rol van mijn verzekeraar om
eventuele schade als gevolg van kli-
maatverandering te betalen

It is clear to me what the government ex-
pects from businesses with respect to cli-
mate adaptation

Het is voor mij duidelijk wat de over-
heid verwacht van bedrijven rondom kli-
maatadaptieve maatregelen

Regulation prevents taking climate adap-
tation measures

De huidige regelgeving belemmert het
nemen van klimaatadaptieve maatrege-
len
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Decision-making within my organization
prevents taking climate adaptation mea-
sures

De huidige besluitvorming binnen mijn
organisatie belemmert het nemen van
klimaatadaptieve maatregelen

It is the role of the government to com-
municate the risks of climate change

Het is de rol van de overheid om de
risico’s van een veranderend klimaat te
communiceren

I am only prepared to take climate adap-
tation measures if someone requires it of
me

Ik ben alleen bereid klimaatadaptieve
maatregelen te nemen als iemand dat van
me eist

I will be prepared to take climate adap-
tation measures only if there is favorable
subsidy available

Pas als er een gunstige subsidie is, ben ik
bereid om klimaatadaptieve maatregelen
te nemen

Building codes need to change before I
can take climate adaptation measures

Bouwvoorschriften moeten veranderen
voordat ik klimaatadaptieve maatregelen
kan nemen

By taking climate adaptation measures I
can distinguish myself from competitors

Ik zie het nemen van klimaatadaptieve
maatregelen als een middel om mij te on-
derscheiden van concurrenten

By taking climate adaptation measures I
can distinguish myself from labor com-
petition

Door het nemen van klimaatadaptieve
maatregelen kan ik mij onderscheiden op
de arbeidsmarkt

By taking climate adaptation measures I
can increase the value of my real estate

Door het nemen van klimaatadaptieve
maatregelen kan ik de waarde van mijn
bedrijfspand verhogen

By taking climate adaptation measures I
can save money

Door klimaatadaptieve maatregelen te
nemen kan ik geld besparen

By taking climate adaptation measures I
can ensure my business continuity

Door klimaatadaptieve maatregelen te
nemen kan ik mijn bedrijfscontinuiteit
verzekeren

By taking climate adaptation measures I
can protect my assets

Door klimaatadaptieve maatregelen te
nemen kan ik mijn bedrijfsmiddelen
verzekeren

I see planned work as an opportunity to
take climate adaptation measures

Ik zie geplande werkzaamheden als een
kans om klimaatadaptieve maatregelen
te nemen

I think that sustainability is a bigger pri-
ority than climate adaptation

Ik vind dat verduurzamen een grotere
prioriteit heeft dan klimaatadaptatie

5.3. PARTICIPANTS

5.3.1. P-SET SELECTION
The P-set is the participant group that completes the Q-sorting activity as part of the
data collection for the Q methodology. In order to satisfy the purpose of the Q sorting
procedure, which was to collect data representing diverse views on the rationale for and
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against climate change adaptation, a P-set that represents these potential viewpoints
was needed.

Two main groups were targeted as participants: businesses and business park man-
agers. Businesses were targets because they are the stakeholder group that is of direct
interest for this study, while the park managers were contacted in order to increase the
potential viewpoints that would result from the analysis, as they are also “private actors"
that local governments could potentially be interested in activating to become more cli-
mate adaptive. Both of these stakeholder groups were included for the reason that the
local governments interested in increasing climate adaptation are “resource-dependent"
on either or both of these groups to become active with regards to climate change adap-
tation. Thus, the perspectives of both of these profiles were deemed to add value to this
study.

Participants were approached in a variety of ways: direct calls, direct emails, via busi-
ness parks, via branch organizations, via business associations, and via social media
communications (e.g., LinkedIn, CityDeal newsletter), or the snowballing method. A
portion of respondents were identified by tapping into the researcher’s colleagues’ net-
work (N = 10), where snowball sampling was used to identify further respondents (N =
2), and the remaining respondents were approached directly using contact information
that was available online or in response to the social media posting (N = 2).

5.3.2. P-SET DEMOGRAPHICS
The P-set for this research consisted of 14 individuals. The majority of the respondents
were individuals who worked at a company (N = 10 respondents), while the remaining
participants had a role as a park manager of a business park (N = 2), representing the
business sector at a branch organization (N = 1), and consultancy for business parks (N
= 1). The latter two participants performed the Q sort using the alternate ranking method
described in section 5.4.3.

The participants who worked at companies had various roles, such as owner, facil-
ities, utilities and maintenance, or building services specialist, energy specialist, and
green facilities, innovation programs, or technical manager. The participants repre-
sented a variety of sectors including agriculture, forestry and fishing (N = 1), industry
(N = 4), construction (N = 2), rental and trade in real estate (N = 2), advice and consult-
ing (N = 1), health services (N = 1), culture, sports, and recreation (N = 1), and a mixed
infrastructure and services (N = 2). Various sizes of organizations (as estimated by the
number of employees) were also represented by the P-set, with the following number of
employees: 1-10 (N = 3), 11-50 (N = 3), 51-100 (N = 2), 101-500 (N = 1), 501-1000 (none),
1001-5000 (N = 4), and 5000+ (N = 1) employees. Finally, the work locations of the re-
spondents represented various provinces of the Netherlands: Noord-Brabant (N = 6),
Overijssel (N = 2), Limburg (N = 2), Flevoland (N = 1), Gelderland (N = 1), Zuid-Holland
(N = 1), and Multiple provinces (N = 1).

5.3.3. IMPLICATIONS OF THE P-SET
Although it is not possible to know a participant’s viewpoint in advance of the interview,
every effort was made to recruit participants with potentially different viewpoints. The
diversity of the P-set, therefore, was based on work location, sector, and size of company.
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While demonstrated awareness of climate change adaptation, or lack thereof, would also
bring an important component of diversity to the P-set, this is difficult to determine in
advance of the interviews, based in information that is publicly available. Unfortunately,
without a pre-interview screening, it is impossible to determine which respondents tend
to be open, or not, to climate change adaptation. Because participation in the study was
voluntary, there is a strong self-selecting effect on the P-set; namely, that potential re-
spondents who have previously experienced problems as a result of a changing climate,
or who are open to the idea of climate change adaptation are more likely to participate in
the study. In order to combat this effect, interview respondents were asked to nominate
another respondent who would have a view that differed from their own, which occurred
in two cases.

The potential impact of the skewness of the P-set on the results is significant. A P-set
that is fairly homogeneous will result in strong Q-set inter-correlations and factors that
could potentially obscure the existence of other factors. This will have an effect on the
factors that are ultimately deemed statistically significant during the factor analysis. It
will be important to remember that the resulting profiles, which are describing dominant
perspectives, are representative of the P-set, not the population as a whole.

5.4. ADMINISTERING THE Q SORT
During the Q sorting procedure, all the items in the Q-set are ranked relative to one an-
other in the defined distribution. The Q sort data collection process took place via online
interviews (N = 11) and standalone (unguided) Q sorts online (N = 3) between April and
June 2020. The interviews lasted between 30 and 75 minutes.

5.4.1. Q-SORT DESIGN
The following selections were made for the design of the Q-sort distribution. A forced
and standardized distribution was selected, for more pragmatic ranking and for ease of
comparison across Q-sorts. A normal and symmetrical distribution was selected, under
the assumption that given a set of statements, most people will only feel very strongly
about a small subset of those statements. A wide range (9 cells wide) with a flat slope was
selected, to allow for “fine-grained discrimination at the extremes of the distributions"
[87, p. 80]. The poles against which the respondents sort the statements are “Agree"
and “Disagree", with extreme values of +4 and -4. For a complete overview of the design
choices of the Q-sort distribution, see appendix C.

5.4.2. PROCEDURE
A five step procedure was used during the data collection process, where the first four
steps constituted the Q sort portion, and the final step focused on collecting descriptive
demographic information.

In the case of an interview, before the data collection began, the conversation started
with an introduction to the research project and some questions about the respondents
function and work experience. The Q sort activity was introduced, and the respondents
were asked to complete the following steps, keeping in mind the Q interview question,
How do you see the role of business in climate change adaptation
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In the case of a standalone Q sort, the respondents were asked to watch an introduc-
tion video that introduced the topic and explained the Q sorting process.

STEP 1

The participants are asked to sort the 22 statements of the Q set into dis-
agree, agree, and neutral piles. And, in the case of an interview, they are
asked to explain their reasoning.

STEP 2

The participants are asked to place the statements onto the forced distribu-
tion grid. And, in the case of an interview, they are asked to explain their
reasoning.

STEP 3

The participants are given a chance to review their Q sort, and make and
changes if necessary. In the case of an interview, the respondents are asked
if there are any statements they would like to highlight or elaborate on.

STEP 4

The participants are asked to describe in their own words why they ranked
their "most agree" and "most disagree" statements as they did.

STEP 5

The participants answer some follow-up survey questions, for survey demo-
graphic purposes. This is also where questions about data storage, anony-
mous citations, and other important participation questions answers are
recorded.

The Q sorts and follow up survey questions were saved via the real-time database set
up in preparation for the online interviews. The qualitative interview data was recorded
and saved.

5.4.3. ALTERNATE (PRIMED) Q-RANKING
While Q-sorts often are completed by a respondent ranking the statements from their
own point of view, there are alternate types of Q-sorts that allow for a respondent to rank
the statements “from the perspective of someone else" [87, p.51], which can be “imposed
or primed by the researcher" [87, p. 51].

In this study, this alternate type of ranking was employed by two respondents at the
researcher’s discretion. In both cases this was because the interviewee, by nature of their
position, had specific insights into the perspectives of businesses that had not yet been
represented in the P-set. This assessment was based upon the initial conversation with
the respondents, who expressed that in their work they interacted frequently with in-
dividuals who were not interested in climate change adaptation, while they themselves
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were already aware of the issue. As the P-set sampling limitations of this study (see sec-
tion 5.3.3) tended to individuals who self-selected based on interest in climate change
adaptation, it was deemed justifiable to ask the two respondents with experience with
individuals who are not aware of climate adaptation to act as ghost sorters. This would
serve to help balance the P-set, and overcome the challenge of creating a heterogeneous
P-set.

5.4.4. IMPLICATIONS OF THE ALTERNATE RANKING
This type of sorting could lead to some validity issues in the results, especially because
the ghost sorters performed the Q sort activity based on an second hand understanding
of the businesses they are supposed to represent. Further, they ran they risk of sorting
based on an aggregate understanding of their experience, and not from the point of view
of a particular individual. These limitations are further discussed in chapter 8.

The data from these sorts were not given any special weighting compared to the other
Q sorts, and were included with and analyzed just as the other Q sorts were analyzed.

The remaining respondents ranked the statements from their own point of view, and
no mention was made of this alternate ranking method.

5.5. STATISTICAL ANALYSIS
In this section a conceptual overview of the steps of the statistical analysis will be re-
viewed. In addition, the analysis decisions that were made during the analysis will be
highlighted. The complete list of steps and outputs of the full analysis can be found
in appendix F.

5.5.1. CONCEPTUAL OVERVIEW

FROM SORTS TO FACTORS CONCEPTUALLY

In the data collection phase of the research, Q sorts are completed by the study partic-
ipants. During the analysis, these Q sorts are compared to each other and all the other
sorts to see which sorts are similar to each other. This is achieved via an inter-correlation
matrix. In this case, “correlation provides a measure of the nature and extent of the rela-
tionship between any two Q sorts" [87, p. 97].

This measure of similarity is needed to achieve the Q factor analysis goal, which is
to “to explain as much as we can about the relationships between the many Q sorts in
the group - through the identification of, and by reference to, any sizeable portions of
common or shared meaning that are present in the data" [87, p. 97]. Thus, by identifying
Q sorts that are similar to each other, it is possible to identify the common variance in a
given subset of the Q sorts that are similar to each other. In this case, common variance is
“the proportion of the meaning and variability in a Q sort or study that is held in common
with the group" [87, p. 97]. Once these common variances are identified in the inter-
correlation matrix, they can be removed, or extracted, to to create common factors.

FROM FACTORS TO ARRAYS CONCEPTUALLY

Given the identification of factors, it is possible to aggregate the subset of Q sorts that
shared a common factor. This is achieved via a weighted averaging procedure, where
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the original Q sorts that load most significantly on the given factor are given a greater
weight for the averaging procedure.

The result is a list of the Q-set statements with their Z-scores, where the Z-score of
a given item is the difference of total weighted score for that item and the mean of the
total weighted scores for all items divided by the standard deviation of the total weighted
scores for all items.

The Z-scores can be used to reconstruct a representative Q sort, called a factor array,
which creates a (discrete) scoring of the Q-set statements according to the study score
sheet. Another description of the factor array is “a single Q sort configured to represent
the viewpoint of a particular factor" [87, p. 139, emphasis removed].

FROM ARRAYS TO INTERPRETATION CONCEPTUALLY

Once the factor arrays are created, the final step of the analysis is to interpret them. This
is in order to “lead us back to the viewpoint - and to a full explanation of the whole
viewpoint" [87, p. 148].

There is no set methodological procedure on how to complete a factor analysis, in
fact “there is very little that tells anyone how to do the job effectively" [87, p. 147]. The
goal is to interpret and internalize “the interrelationship of the many items within the
factor. . . array that should ultimately drive our interpretation of this factor" [87, p. 148].

During interpretation, the attempt was made to consider the whole set of Q-set state-
ments in a given factor array to back-reason the ranking decisions for a factor. This back-
reasoning was filled in by the statements made by respondents during the interviews, in
order to further flush out the ranking interpretation.

5.5.2. ANALYSIS DECISIONS
There are a few statistical packages that perform this factor analysis of Q sort data. For
this research, the Ken-Q analysis software developed by Banasick was used. See ap-
pendix E for more information about these tools.

THE RATIONALE BEHIND FACTOR EXTRACTION IN THIS STUDY

A round of analysis was performed after seven, nine, twelve, and fourteen sorts in or-
der to check how the results changed with the addition of respondents. Centroid factor
analysis was selected instead of Principal Component Analysis (PCA) because “PCA will
resolve itself into a single, mathematically best solution. . . . which deprives us of the
opportunity to properly explore the data or to engage with the process of factor rotation
in any sort of abductive, theoretically informed or investigatory fashion" [87, p. 99].

For each analysis, seven centroid factors were initially extracted. This is in accor-
dance with the rule of thumb that “ ‘ “the magic number 7" is generally suitable’ " (Brown,
1980, as cited in Watts and Stenner, 2012, p.106). Thereafter, two other sets of criteria
were used to evaluate the number of factors to keep for further steps in the analysis.
These were the “Eigenvalue criterion" and the “Humphrey’s rule." The rules are briefly
described here, and more information about these criteria are described in appendix F.

The Eigenvalue (Kaiser-Guttman) criterion uses a factor’s eigenvalue as a proxy for
its significance, where factors with an eigenvalue greater than 1.00 are significant enough
to be kept for further analysis. While this criterion is widely accepted [87, p. 105], there
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is also the possibility that this cutoff can lead to the exclusion of “ ‘significant factors’ "
(Brown, 1980, as cited in Watts and Stenner, 2012, p.105).

Humphrey’s rule uses a calculation of the cross-product of a factor’s two highest
loadings as a proxy for its significance. In order to be deemed significant, the absolute
value of the cross-product of a factor’s two highest loadings should be greater than twice
the standard error [11].

According to these criteria, the first two factors in the study are significant, and ac-
ceptable to select for further analysis. However, at the risk of extracting “ ‘spurious fac-
tors"’ " (Brown, 1980, as cited in Watts and Stenner, 2012, p.105), the decision was made
to extract two additional factors with eigenvalues that were close to 1.00 in the unrotated
factor matrix (0.9316 and 0.9727, respectively). These additional factors (number three
and four) had 2 and 3 sorts, respectively, significantly loading on the factors at a p < 0.05
value.

Keeping in mind that factor rotation can affect the eigenvalue of factors, it is accept-
able during factor extraction to select “ ‘more factors than it is expected ahead of time
will be significant’ " (Brown, 1980, as cited in Watts and Stenner, 2012, p.110). So, at
the researcher’s discretion, four factors were selected for rotation. In the interpretation
and strategy development phase, the profiles of perspectives that emerge as a result of
the latter two factors will be given less attention in order to maintain focus on the two
statistically significant factors in the study.

The decision to keep two additional factors was made after multiple iterations of the
factor analysis and interpretation. After completing the full factor analysis and initial
interpretation for a two factor and a four factor solution, it was deemed that while two
factor solution was acceptable, the four factor solution would be accepted in order to
capture some of the theoretically-informed richness that would otherwise have been lost
in the two factor solution.

In this researcher’s eyes, one of the risks of a four factor solution is the effect that Q
sorts that load on one of the two factors in the two factor solution will be “pulled away"
from those first factors in the four factor solution. This possibility was examined by com-
paring the factor loadings of the two and four factor solutions for factors 1 and 2 against
each other. As shown in table 5.2, the number of sorts and percentage of explained vari-
ance for the two factors do not significantly change as a result of including two additional
factors in the solution.

There is a change in the loading of sorts on factor 1. While in the two factor solution,
sort number 5 loaded significantly on factor 1, it does not in the four factor solution.
Similarly, in the two factor solution sort number 9 does not load significantly on factor
1, but it does, however, in the four factor solution. The Q-sorts that load significantly
on factor 2 remain unchanged between the two and four factor solution. Thus, the risk
of including extra factors in the analysis is deemed small enough in comparison to the
benefit of the broader variety of viewpoint achieved by including the additional factors.

THE RATIONALE BEHIND FACTOR ROTATION IN THIS STUDY

There are two options for the rotation of factors. First, there is the by-hand (or, judge-
mental) rotation, and second, there is the varimax rotation. The varimax rotation posi-
tions factors “according to statistical criteria and so that, taken together, the factors ac-
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Table 5.2: A comparison of factors one and two between the four and two factor solution

Two factor solution Four factor solution
Factor 1 # of sorts loading significantly 4 4

Q-sorts loading significantly 5*, 6, 7, 13 6, 7, 9*, 13
% explained variance 18 17

Factor 2 # of sorts loading significantly 5 5
Q-sorts loading significantly 1, 2, 4, 10, 14 1, 2, 4, 10, 14
% explained variance 22 20

count for the maximum amount of study variance" [87, p. 122], which is, “the common
variance" [87, p. 123].

The use of varimax rotation has consequences for the emergence and significance of
factors, especially in light of the limitations of this study’s P-set. Varimax rotation “will,
therefore, tend to focus on the majority or predominant viewpoints that are extant in the
group as a whole, i.e. those that are adopted with greater frequency or regularity, not on
those one or two viewpoints that may in reality carry the most substantive weight" [87,
p. 123].

Given the inclusion of the two additional factors without “by the book" statistical sig-
nificance, the varimax rotation could have had the effect of further obfuscating relevant
perspectives on adaptation. The use of judgemental rotation could have proved useful
to combat this effect, as it rotates the factors “ ‘deliberately so as to bring unexpected
but not unsuspected results to light’ " (Stephenson, 1961, as cited in Watts and Stenner,
2012, p. 40).

Despite the potential benefit of judgemental rotation, which is that it “reserves a key
place for the substantive reality - the real world and real people - that have led, in the first
place, to the generation and configuration of a set of Q sorts" [87, p. 123], the varimax
solution was applied. Attempts were made to use the judgemental rotation method in
order to combat the varimax focus on the majority viewpoints, but a more satisfactory
solution was not generated. Thus, the varimax solution was accepted with the under-
standing that despite being mathematically optimal, that it has its own limitations (i.e.
an over reliance on statistical reasoning instead of abductive reasoning [87, p. 40]).

THE RATIONALE BEHIND FACTOR LOADING IN THIS STUDY

Auto-flagging was used to determine which Q-sorts loaded significantly on the factors,
at p < 0.05.

During a visual examination of the factor loadings it appeared that factor 4 was a bi-
polar factor. Thus, the decision was made to split this factor into 4a and 4b. Two sorts
loaded significantly on factor 4a while only one sort loaded significantly on 4b. That is
to say, that factor 4b is simply a Q sort from an individual participant, and should be
considered as limited in its ability to say anything conclusive.

However, it is interesting to interpret as the existence of a bipolar factors indicates
something meaningful about how the topic is perceived by the participants. A bipo-
lar factor represents “two distinct but connected viewpoints, two equally positive and
acceptable responses to a single situation. . ." [87, p. 166]. Thus, by the existence of a
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bipolar factor, a fifth profile is brought into view, which is interpreted alongside the other
profiles.

THE RATIONAL BEHIND ARRAY INTERPRETATION IN THIS STUDY

When it comes to factor array interpretation, there is “very little that tells anyone how to
do the job" [87, p. 148].

Watts and Stenner (2012) suggest the use of a crib sheet in order to systematically ex-
amine the items in the factor arrays for interpretation. This involves categorizing state-
ments per factor array into different groups. These groups are: items given the highest
ranking, items given the lowest ranking, items ranked higher by the factor than by any
other study factor, and items ranked lower by the factor than by any other study factor.

The benefit of this approach is that it highlights potentially significant items in the
middle of a factor array distribution by comparing the rankings of items between factors
arrays. This assures that items, due to their proximity to the distensive zero, are not
assumed to be neutral. The items ranked lower or higher by a given factor than by any
other factor allows for an exploration of items in the middle of a factor array distribution.
This is important, because instead of indicating neutrality, a statement placed in the
middle of a distribution could for example be “indicative of cautious agreement" [87, p.
154], or a feeling of both agreement and disagreement about the statement.

The crib sheet usage was the guiding method for the factor array interpretation. And
this method was supplemented by notes and quotes from the respondents themselves,
as Watts and Stenner suggest the use of the “participant’s words and any relevant demo-
graphic information to clarify and interpret the signs and clues contained in each [factor]
array" [87, p. 166].

CATEGORIZATION OF PROFILES

In addition, based on an inductive review of the themes included in the Q-set and their
ranking by the various profiles, a short list of salient categories were developed in or-
der to give a quick overview of a given profile’s features. The categories are: Need (is
climate change adaptation perceived as needed?), Urgency (is climate change adapta-
tion perceived as urgent?), Responsibility (who should bear the responsibility for climate
change adaptation?), Motivation (is the motivation for climate change adaptation intrin-
sic or extrinsic?), and Approach (is the issue to be addressed proactively or re actively?).
A summary of the potential categorization values are shown in table 5.3.

Table 5.3: The scales for profile categorization and potential values

Category Potential categorization
Need Needed, Not needed
Urgency Urgent, Not urgent
Responsibility Own responsibility, Shared responsibility
Motivation Intrinsic, Extrinsic
Approach Proactive, Reactive

The Q-set statements that, when ranked, offer insight into these categories for the
purposes of assigning each profile a category are shown in table 5.4.
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Table 5.4: The Q-set statements and which category they might be indicative of when ranked

Number Statement Category
1 The risks as a result of climate change are small for my

business
Need

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

Need

5 It is necessary to take climate adaptation measures as
soon as possible

Urgency

22 I think that sustainability is a bigger priority than cli-
mate adaptation

Urgency

6 I am ultimately not responsible for taking climate adap-
tive measures

Responsibility

7 It is the role of my insurer to cover the cost of possible
damage as a result of climate change

Responsibility

11 It is the role of the government to communicate the
risks of climate change

Motivation

12 I am only prepared to take climate adaptation measures
if someone requires it of me

Motivation

13 I will be prepared to take climate adaptation measures
only if there is favorable subsidy available

Motivation

14 Building codes need to change before I can take climate
adaptation measures

Motivation

15 By taking climate adaptation measures I can distin-
guish myself from competitors

Motivation

16 By taking climate adaptation measures I can distin-
guish myself from labor competition

Motivation

17 By taking climate adaptation measures I can increase
the value of my real estate

Motivation

18 By taking climate adaptation measures I can save
money

Motivation

19 By taking climate adaptation measures I can ensure my
business continuity

Motivation

20 By taking climate adaptation measures I can protect my
assets

Motivation

3 I will take climate adaptation measures only if I experi-
ence negative effects of climate change

Approach
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5.5.3. VALIDATION
While it is important to validate research results, this exercise proves difficult, and po-
tentially moot for the Q methodology. The literature argues that “ ‘the concept of validity
has very little status [relative to Q methodology] since there is no outside criterion for a
person’s own point of view’ " (Brown, 1980, as cited in Watts and Stenner, 2012, p. 51).
That is to say, the results of a Q methodology study, given a sound experimental set up,
analysis, and interpretation, cannot be externally validated. The nature of method itself
is exploratory, and it is conceivable that about any given topic, a given perspective could
be had about the issue, so to impose judgements of validity would be nonsensical.

Despite the lack of theoretical need for validation, this research did make use of the
evaluation of industry experts and practitioners to “gut check" the research results. After
the analysis and interpretation was completed, the research results were presented to
three different practitioners in the field of climate change adaptation. While the experts
did not expect some of the findings, they found them plausible, and in addition, much
of their own experience was confirmed.

5.6. PER-PROFILE DEVELOPMENT OF RECOMMENDATIONS
Given the creation of different business profiles as an output of the factor analysis and
interpretation, a review of policy instruments will be evaluated against the ranking of
statements by each profile. This will result in profile-specific development of strategies
to encourage climate change adaptation.

In the following sections, the relevant types of policy instruments are reviewed. Then,
these concepts are correlated with the Q-set statements that, when ranked, express some
sentiment about these types of instruments or strategies. This is used to create the “score
sheet" shown in section 5.6.1. In appendix G, the scoring per profile is completed, and
the recommendations per profile are summarized in the following chapter.

5.6.1. EVALUATING STRATEGIES PER PROFILE
The effectiveness of the above-mentioned categories of instruments and strategies can
be inferred by the ranking of certain statements in the Q-set per profile. A summary of
the recommendation-indicative statements are summarized in table 5.5.

For example, when statement 12 is ranked highly, it expresses the expectation of the
profile that regulation is needed, thus indicating that regulation would be an effective
policy instrument for such a profile. Similarly, when statement 13 is ranked highly, it
expresses that a profile expects monetary policy instruments, indicating that monetary
policy instruments would be effective for said profile. Finally, when statement 11 is
ranked highly, it expresses that there is the expectation that the government would be
providing signals in the form of communication, indicating that soft policy instruments
would be appropriate for this profile.
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Table 5.5: The Q-set statements that are potentially indicative for recommendations

Number Statement Instrument
9 Regulation prevents taking climate adaptation

measures
Regulatory

12 I am only prepared to take climate adaptation
measures if it is required

Regulatory

14 Buildling codes need to change before I can take
climate adaptation measures

Regulatory

7 It is the role of my insurer to cover the cost of
possible damage as a result of climate change

Economic
and financial

13 I will be prepared to take climate adaptation
measures only if there is favorable subsidy avail-
able

Economic
and financial

4 There is enough information about climate
change to estimate its effects

Soft

8 It is clear to me what the government expects
from businesses with respect to climate adapta-
tion

Soft

11 It is the role of the government to communicate
the risks of climate change

Soft



6
RESULTS: PERSPECTIVE ANALYSIS

This chapter presents the results of interviewing businesses about their perspectives on
climate change adaptation.
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The data collection using the Q-methodology and subsequent analysis leads to the
creation of five profiles that can be interpreted. The interpretation of these results is the
basis of the typology of businesses, divided into profiles based on their perspective on
climate change adaptation.

6.1. CONSENSUS-DISAGREEMENT STATEMENTS
After completing a factor analysis of Q-sort data it is possible to create a ranking of state-
ments with respect to their level of consensus or disagreement. This is indicated by the
Z-score variance, a high Z-score variance indicates that the profiles scored the statement
dis-similarly from each other, while a low Z-score variance indicates that the profiles
scored the statement similarly to each other.

This offers a first look into the data, and demonstrates that respondents are gen-
erally in agreement about current regulation, business decision-making, and building
codes not currently hindering their ability to become climate adaptive (statements 9,
10, and 14), see table 6.1. Further, they give an early indication that the statements that
will distinguish any given profile from another will be about the prioritization of climate
adaptation (statement 22), the availability of information (4), the role of the government
and insurer (7 and 12), and the benefits of decreased risk of damage and increased mar-
keting value (20 and 15), see table 6.2. The complete ranking of all statements from the
Q-set with respect to their level of consensus-disagreement are shown in appendix F,
where table F.4 shows the factor array for each of the profiles, in order of the consensus-
disagreement ranking.
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6.2. BUSINESS PROFILES BASED ON PERSPECTIVES

The result of the factor analysis and interpretation of the quantitative outputs thereof
in combination with the qualitative interview (or written comment data, in the case of
unguided Q sort data) are profiles that describe the trending viewpoints that are present
in the group of respondents.

A NOTE ABOUT STATISTICAL SIGNIFICANCE:

It is important to know before reading these profiles that profiles 3, 4a, and 4b are con-
structed from factors that do not satisfy some of the common factor interpretation re-
quirements (such as Humphrey’s rule and the Eigenvalue criterion), described in chap-
ter 5. Thus, they cannot be considered statistically significant. However, they do include
some interesting insights which would have been missed with their exclusion, which is
why they are included in the analysis. The potential causes and implications of including
these non-statistically significant findings are discussed further in chapter 8.

6.2.1. PROFILE 1: STRIKE THE IRON WHILE IT’S HOT

Four participants loaded significantly on this factor. They represent a mix of compa-
nies in terms of size (companies with size between 1-10 through 1000-5000 employees
were represented). The sectors that loaded on this profile were from industry and infras-
tructure/services. One participant participated in the study using the alternate ranking
described in section 5.4.3.

The crib sheet used for the interpretation of factor 1 is shown in table 6.3.
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Table 6.3: The crib sheet for factor 1

# Highest Ranked Statements Q-sort
value

Consensus or
Distinguishing

21 I see planned work as an opportunity to take climate
adaptation measures

4

Positive Statements Ranked Higher in factor 1 Array
than in Other Factor Arrays

17 By taking climate adaptation measures I can increase
the value of my real estate

3

20 By taking climate adaptation measures I can protect my
assets

2

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

1

8 It is clear to me what the government expects from
businesses with respect to climate adaptation

0

Negative Statements Ranked Lower in factor 1 Array
than in Other Factor Arrays

9 Regulation prevents taking climate adaptation mea-
sures

-2 C*

4 There is enough information about climate change to
estimate its effects

-3

Lowest Ranked Statements
6 I am ultimately not responsible for taking climate adap-

tive measures
-4

PROBLEM DEFINITION

This profile is characterized by their view that they take enough action to keep their risks
acceptable (statement 2), but the group is split on whether they have a proactive or re-
active stance on the issue (statement 3). This acceptability can be a result of a proactive
stance (sort 13), or the opposite, a result of a reactive stance (sort 6). This profile is also
split with regards to their perception of the urgency of climate adaptation (statement 5).

INTERPRETATION OF SIGNALS

This profile disagrees that there is enough available information about the consequences
of a changing climate to determine their local-level impacts (statement 4). Thus, despite
their awareness of the need for climate change adaptation, they are still unsure of what
the impacts on their businesses will be.

SENSE OF RESPONSIBILITY

This profile is defined by a strong sense of responsibility to take climate adaptive action
(statement 6, defining statement). They view that as a business they are responsible
(sort 13) and that they should always be planning for the future (sort 6). Similarly, they
do not view it as the role of their insurer to cover the cost of damages as a result of the
effects of climate change (statement 7). This was due to the view that the insurer either
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is not contractually responsible for these damages, requiring businesses to make their
own best effort to reduce their risk as part of their insurance agreement (sort 7, 13) or
that there was a preference to save the money for payment of damages instead of paying
for an insurance premium (sort 6).

VIEW ON BARRIERS

They strongly believe that their own internal decision-making does not prevent taking
climate adaptation action (statement 10), which the justification that their decisions are
“safety-focused” (sort 7) and in line with risk-management activities (sort 13). This pro-
file is also characterized by the view that the government’s expectations of businesses
are not clear (statement 8). The regulations need to be more concrete and specific (sort
6, 13).

RESPONSE TO IMPULSES

This profile is characterized by an insensitivity to external impulses such as subsidy
(statement 13). The responses showed that business decisions are made independently
of subsidies (sort 13) and for non-financial benefits such as increased safety or better
business continuity (sort 7).

ASSESSMENT OF BENEFITS OR COSTS

They do not view climate adaptation action as something that can directly lead to saving
money (statement 18, sort 13). They vary on other potential benefits, but in general
this profile is characterized by the view that climate adaptation can increase their real-
estate value (statement 17) and protect their assets (statement 20) and that competitive
benefits of climate adaptation, such as product market competitiveness (statement 15)
and labor market competitiveness (statement 16) are likely.

ASSESSMENT OF OPPORTUNITIES OR THREATS

This profile is defined by the view that planned work is the moment to include climate
adaptation action (s21, defining statement). The phrase “als je toch bezig bent” (in En-
glish, if you’re already busy) came up, illustrating the view that planned work is an im-
portant window of opportunity (sort 6, 7) and that it also an important moment is to
combine climate adaptation with other goals (sort 6) and ongoing management plans
(sort 13). This profile also views climate adaptation as important to their business conti-
nuity, which was ranked as the highest threat that the effects of climate change can have
on their business (statement 19) and for respondents a main driver for potentially taking
action (sort 7, 13).

6.2.2. PROFILE 2: SEEING THE PROBLEM, BUT NOT SOLUTIONS
Five participants loaded significantly on this factor. They represent a mix of compa-
nies in terms of size (companies with size between 1-10 through 5000+ employees were
represented). The sectors that loaded on this profile were from industry, infrastruc-
ture/services, healthcare, agriculture, and rental of real-estate.

The crib sheet used for the interpretation of factor 2 is shown in table 6.4.
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Table 6.4: The crib sheet for factor 2

# Highest Ranked Statements Q-sort
value

Consensus or
Distinguishing

4 There is enough information about climate change to
estimate its effects

4

Positive Statements Ranked Higher in factor 2 Array
than in Other Factor Arrays

15 By taking climate adaptation measures I can distin-
guish myself from competitors

3

17 By taking climate adaptation measures I can increase
the value of my real estate

3

5 It is necessary to take climate adaptation measures as
soon as possible

2

16 By taking climate adaptation measures I can distin-
guish myself from labor competition

2

11 It is the role of the government to communicate the
risks of climate change

2

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

1

8 It is clear to me what the government expects from
businesses with respect to climate adaptation

0

Negative Statements Ranked Lower in factor 2 Array
than in Other Factor Arrays

19 By taking climate adaptation measures I can ensure my
business continuity

-1 D*

3 I will take climate adaptation measures only if I experi-
ence negative effects of climate change

-3 D*

13 I will be prepared to take climate adaptation measures
only if there is favorable subsidy available

-3

Lowest Ranked Statements
7 It is the role of my insurer to cover the cost of possible

damage as a result of climate change
-4

PROBLEM DEFINITION

This profile’s own assessment of the problem is that there is urgency for climate adap-
tation (statement 5). However, they are at a loss for what actions they should prioritize
(sort 1) and what to do about the more “unseen” problems, such as heat stress (sort 10).
This represents a kind of fatalistic tendency in this profile. One respondent noted that
despite the existence of risks, they themselves do not have an opportunity to really in-
fluence them, referencing heat waves (sort 14).

This profile believes that the effects of climate change affect everyone, and that all
entrepreneurs should take action (sort 14), with a more proactive stance (sort 10). And
does not believe that sustainability has a higher priority than climate adaptation (state-
ment 22).
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INTERPRETATION OF SIGNALS

The high levels of awareness of this profile is further characterized by their lack of need
for a personal event to trigger their action (s3, distinguishing statement). This profile is
characterized by their belief that enough information about the effects of climate change
is available (statement 4) from various sources including the news, university studies,
research institutes, and the government (sort 1, 2), whom they expect to disseminate
information (statement 11).

SENSE OF RESPONSIBILITY

This profile feels responsible for the effects of climate change on their business (state-
ment 6). Further, they are characterized by a belief that their insurer is not responsible
for the payment in response to damage (statement 7). The uninsurability of damages is
the explanation for this perception, and this ranges from company assets that are too ex-
pensive to insure (sort 1) to negative health effects experienced by personnel and clients
that are uninsurable (sort 2).

VIEW ON BARRIERS

This profile perceives that current regulation is a barrier to action (statement 9). The of-
fered explanations center around timing and clarity: respondents feel like regulation is
often delayed (sort 14) and not clear (sort 10). This profile does not believe that decision-
making internal to their company prevents from taking climate adaptation action (state-
ment 10). They believe that management does need to be convinced to take action, but
that it is possible (sort 1) because “where there is a will, there is a way” (sort 4).

RESPONSE TO IMPULSES

This profile is characterized by their lack of interest in subsidies (statement 13). This
profile believes a subsidy is not the reason that they would make an investment (sort
1) nor do they believe that dependence on the “subsidy spout” is a sustainable solution
(sort 14).

This profile believes that regulation is similarly irrelevant (statement 12), and that
their own responsibility is cited as the main reason for the lack of need for regulation
(sort 10).

ASSESSMENT OF BENEFITS OR COSTS

This profile sees becoming climate adaptive as potentially having a positive effect on
their ability to distinguish themselves from competitors (statement 15) and on the value
of their real-estate (statement 17). This profile is split on whether they view climate
change adaptation as producing a return on investment in the traditional sense. One
respondent described how they see climate change adaptation as an investment that
might only cost money (sort 1) and another said they see the possibility that in the long
term it could save money (sort 14).

ASSESSMENT OF OPPORTUNITIES OR THREATS

This profile sees business continuity as a threat that climate change adaptation does not
necessarily influence (statement 19). Similarly, they see the threat of damage to assets as
not influenced by climate change adaptation (statement 20).
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6.2.3. COMPARISON OF PROFILE 1 AND 2

Profile 1 and 2 differ on their characterization of whether a response is needed urgently
or not. Profile 2 ranks the statement “it is necessary to take climate adaptation measures
as soon as possible" higher than any other profile, including profile 1. Meanwhile profile
1 ranks the statement “I see planned work as a chance to take climate adaptation mea-
sures" as highly as possible, placing it in the +4 slot. Thus, despite the high awareness
that both profiles have of the risks created by a changing climate as well as their aware-
ness of the issue, their evaluation of the optimal tie to act varies. From this analysis it
appears that businesses that fall under profile 1 value strategic and synergistic timing of
climate change adaptation action. Meanwhile, businesses that fall under profile 2 value
a response sooner rather than later.

This can be in part explained by the type of climate change effect that the businesses
from these two profiles are sensitive to. While businesses in both profiles have, to some
extent, indicated their vulnerability to heat stress, drought, and heavy rainfall, the busi-
nesses that fall under profile two tend to express greater vulnerability to and more expe-
rience with the negative effects of heat stress and drought. These climate climate effects
are distinct from the climate change effect of pluvial flooding because they are chronic
and pervasive, which might be influencing the sense of urgency profile 2 feels to take
climate change adaptation action.

6.3. ADDITIONAL PROFILES

Although the following profiles are not statistically significant according to the Eigen-
value criterion and Humphrey’s rule (see appendix F), they are included because they
were deemed to be of qualitative interest to the study.

An explanation of the rationale behind keeping these profiles for analysis is in chap-
ter 5 and a discussion of the implications of this choice is in chapter 8.

6.3.1. PROFILE 3: WAITING FOR RETURN ON INVESTMENT

This is one of the factors that by the Eigenvalue criterion and Humphrey’s rule is not
statistically significant.

Two participants loaded significantly on this factor. They both represent construc-
tion companies with 11-50 employees, where one participant participated in the study
using the alternate ranking described in section 5.4.3.

The crib sheet used for the interpretation of factor 3 is shown in table 6.5.
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Table 6.5: The crib sheet for factor 3

# Highest Ranked Statements Q-sort
value

Consensus or
Distinguishing

21 I see planned work as an opportunity to take climate
adaptation measures

4

Positive Statements Ranked Higher in factor 3 Array
than in Other Factor Arrays

22 I think that sustainability is a bigger priority than cli-
mate adaptation

3

7 It is the role of my insurer to cover the cost of possible
damage as a result of climate change

3

11 It is the role of the government to communicate the
risks of climate change

2

3 I will take climate adaptation measures only if I experi-
ence negative effects of climate change

2

1 The risks as a result of climate change are small for my
business

1

8 It is clear to me what the government expects from
businesses with respect to climate adaptation

0

9 Regulation prevents taking climate adaptation mea-
sures

0 C*

Negative Statements Ranked Lower in factor 3 Array
than in Other Factor Arrays

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

0

16 By taking climate adaptation measures I can distin-
guish myself from labor competition

-1

15 By taking climate adaptation measures I can distin-
guish myself from competitors

-2

14 Building codes need to change before I can take climate
adaptation measures

-2

12 I am only prepared to take climate adaptation measures
if someone requires it of me

-3

20 By taking climate adaptation measures I can protect my
assets

-3

Lowest Ranked Statements
10 Decision-making within my organization prevents tak-

ing climate adaptation measures
-4 C

CHARACTERISTICS

Problem definition This profile views climate adaptation as a lesser priority than sus-
tainability (statement 22). In current practice they see that the energy transition has
more priority (sort 8). And in fact, climate adaptation is not necessarily a business threat
because it can lead to new work opportunities (sort 12). They do not believe it is nec-
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essary to take climate adaptation action as soon as possible (statement 5), underscoring
their lack of perceived urgency for climate adaptation.
Interpretation of signals This profile believes it is the role of the government to commu-
nicate the risks of a changing climate (statement 11), as that has been their experience to
date (sort 8), however they do not view is as exclusively the role of government (sort 12).
To date, they have not had many negative experiences with extreme weather as a result
of climate change, and interruptions that they have experience they have accepted (sort
12). This correlates to their perception that they will be moved to take adaptation action
after they have experienced a negative event, in a reactive manner (statement 3).
Sense of responsibility This profile is characterized by their belief that it is the role of
their insurer to pay for damages as a result of extreme weather (statement 7). This was,
in this profile’s view definitely the role of the insurer, and that this clearly is covered by
insurance (sort 12). And while they believe that they are responsible for climate adap-
tation (statement 6), they believe that the municipality is equally responsible, for issues
such as sewage and public space (sort 8) and they expect the municipality to commit to
similar levels of adaptation (sort 12).
View on barriers This profile is clear that their internal decision making is not a barrier
to taking climate adaptation action (s10, defining statement). Bureaucracy is not an is-
sue (sort 8) in part because the respondents who fall under this profile are both small
or medium sized businesses. They do not perceive the current regulation as hindering
them (statement 9), however they acknowledge that extra effort is sometimes needed to
filter an influx of information, especially when they work in different municipalities (sort
8).
Response to impulses This profile does not believe that regulation is required to moti-
vate them to become climate adaptive (statement 12). Instead, they perceive that they
will be moved to become more climate adaptive either when they face damages (sort 8)
or when the investment will pay off (sort 12).
Assessment of benefits or costs This profile believes that climate change adaptation
could increase the value of their real estate (statement 17), but it is not a real driver for
business because they are renting their facility and do not own it (sort 12). They do not
believe they can save money (statement 18), because they view climate adaptation as an
investment (sort 8). They do not see a direct link to distinguish themselves on the prod-
uct market with climate adaptation (statement 15), however they do bid on work from
the municipalities, so if climate adaptation was included as part of the tender that would
incentivize them to take some action (sort 12).
Assessment of opportunities or threats This profile believes that planned work is the
opportunity to take climate adaptation action (s21, defining statement). In fact, when
they make any investment they always consider the long term (sort 8). However, they
view the link between planned work and climate adaptation as conditional upon receiv-
ing the right information on time, that is before any project planning begins so that it
can be included in planned work (sort 8).

6.3.2. BIPOLAR FACTORS: CONTINUITY & COMPLIANCE
These factors are created from the bipolar factor (factor number 4) that is one of the fac-
tors that by the Eigenvalue criterion and Humphrey’s rule is not statistically significant.
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The remaining profile, profile 4, had a sort that loaded negatively on the factor, which
was then used to split this bipolar factor into two profiles: profile 4a and 4b. These pro-
files share the motivation that business continuity is important. They express that the
potential benefit of protecting processes and services against interruption as a result of
extreme weather as a result of climate change is of interest. Further, both profiles are
sensitive to regulation, and the importance of compliance with rules and regulations
was expressed. These profiles perceive that the government expectations for businesses
with regards to climate change adaptation are unclear.

However, these profiles differ on their perception of the availability of information
about the risks of a changing climate for businesses as well as the urgency of climate
change adaptation. They also differ on their perception of their own responsibility to
become climate adaptive.

6.3.3. PROFILE 4A: RISK NOT YET INTERNALIZED

This is one of the factors that by the Eigenvalue criterion and Humphrey’s rule is not
statistically significant.

Two participants loaded significantly on this factor. They are from the sectors culture
& sport and industry, with sizes ranging from 51-100 to 1001-5000 employees.

The crib sheet used for the interpretation of factor 4a is shown in table 6.6.



6

68 6. RESULTS: PERSPECTIVE ANALYSIS

Table 6.6: The crib sheet for factor 4a

# Highest Ranked Statements Q-sort
value

Consensus or
Distinguishing

4 There is enough information about climate change to
estimate its effects

4

Positive Statements Ranked Higher in factor 4a Array
than in Other Factor Arrays

22 I think that sustainability is a bigger priority than cli-
mate adaptation

3

18 By taking climate adaptation measures I can save
money

3

20 By taking climate adaptation measures I can protect my
assets

2

6 I am ultimately not responsible for taking climate adap-
tive measures

2 D*

14 Building codes need to change before I can take climate
adaptation measures

1

Negative Statements Ranked Lower in factor 4a Array
than in Other Factor Arrays

21 I see planned work as an opportunity to take climate
adaptation measures

0

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

0

9 Regulation prevents taking climate adaptation mea-
sures

-2 C*

17 By taking climate adaptation measures I can increase
the value of my real estate

-2 D

11 It is the role of the government to communicate the
risks of climate change

-3 D*

Lowest Ranked Statements
1 The risks as a result of climate change are small for my

business
-4

CHARACTERISTICS

Problem definition This profile believes that there significant need for climate adap-
tation (statement 1, defining statement), and as a result perceived an urgency to take
action (statement 5). They view climate change as affecting intensity and the health of
workers (sort 11). Underlying their urgency is the perception that if they reach the point
of their business processes being interrupted, it is already too late (sort 3).
Interpretation of signals This profile believes there is enough information about climate
change effects (s4, defining statement), although they doubt that all businesses are doing
enough to interpret the real risks for themselves (sort 11). This profile does not perceive
that is is solely the role of the government to communicate climate risks (statement 11).
Instead, they view environmental organizations as important contributors (sort 11) and
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that businesses themselves need to take on this education responsibility (sort 3).

Sense of responsibility This profile does not perceive that it is the role of their insurer to
pay for their damage costs (statement 7). They believe that while some damage could be
covered by their insurance (sort 3), less tangible costs, such as those as a result of heat
stress, are not covered by any insurance (sort 3, 11). They view that they are responsible
(statement 6), and even asked, if I am not responsible, then who is? (sort 11)

View on barriers This profile views the government’s expectations as being unclear (state-
ment 8). They perceive that the government themselves is not sure what to do, which
results in unclear and inconsistent policy (sort 11).

Response to impulses This profile does believe that building codes need to change (state-
ment 14) as it is a piece of the law that affects climate adaptation (sort 11). However, they
do not perceive that subsidy is a driver to become climate adaptive (statement 13). They
say that in practice they consider subsidies and try to take advantage of them when pos-
sible, but that it is not a driver for them. They view compliance with regulation as a driver
instead (sort 11).

Assessment of benefits or costs This profile believes that climate adaptation might save
them money (statement 18) indirectly as they are sensitive to business interruptions
(sort 3). They also perceive a weak link between climate adaptation and better stand-
ing in the labor markets (statement 16), because they are interested in attracting new
and young employees, although they perceive a stronger link between climate mitiga-
tion and increased labor market competitiveness (sort 11).

Assessment of opportunities or threats This profile believes that climate adaptation can
secure their business assets (statement 20), and prefers to invest money in doing so in-
stead of hoping that their insurer will repay any damages later (sort 11). They also per-
ceive a link between climate adaptation their business continuity (statement 19), where
temperature issues can result in significant business interruption (sort 3, 11).

6.3.4. PROFILE 4B: RISK NOT YET RECOGNIZED

This is one of the factors that by the Eigenvalue criterion and Humphrey’s rule is not
statistically significant.

One participant loaded significantly on this factor. They are from an advice/consulting
company with 1-10 employees.

The crib sheet used for the interpretation of factor 4b is shown in table 6.7.
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Table 6.7: The crib sheet for factor 4b

# Highest Ranked Statements Q-sort
value

Consensus or
Distinguishing

19 By taking climate adaptation measures I can ensure my
business continuity

4

Positive Statements Ranked Higher in factor 4b Array
than in Other Factor Arrays

12 I am only prepared to take climate adaptation measures
if someone requires it of me

3 D

17 By taking climate adaptation measures I can increase
the value of my real estate

3

16 By taking climate adaptation measures I can distin-
guish myself from labor competition

2

13 I will be prepared to take climate adaptation measures
only if there is favorable subsidy available

1

9 Regulation prevents taking climate adaptation mea-
sures

0 C*

Negative Statements Ranked Lower in factor 4b Array
than in Other Factor Arrays

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

0

21 I see planned work as an opportunity to take climate
adaptation measures

0

5 It is necessary to take climate adaptation measures as
soon as possible

-1

14 Building codes need to change before I can take climate
adaptation measures

-2

8 It is clear to me what the government expects from
businesses with respect to climate adaptation

-3

18 By taking climate adaptation measures I can save
money

-3

Lowest Ranked Statements
22 I think that sustainability is a bigger priority than cli-

mate adaptation
-4 D*

CHARACTERISTICS

Problem definition This profile views climate adaptation as more important than sus-
tainability in general (statement 22, distinguishing statement). They perceive that cli-
mate adaptation should be prioritized because it has a greater influence on business
operations than sustainability (sort 5). Independent of their perception of the need for
climate adaptation, they do not believe it needs to be completed as soon as possible
(statement 5).
Interpretation of signals This profile perceives that there is not enough information
about the risks of climate change (statement 4) and that it is the government’s role to
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provide this information (statement 11). In addition to expecting signals from the gov-
ernment, they also believe in taking climate adaptation action after they have had a neg-
ative experience themselves (statement 3).
Sense of responsibility While they recognize their own responsibility for climate adap-
tation (statement 6), they view it as the role of their insurer to pay for damages as a result
of extreme weather events (statement 7).
View on barriers Their own internal decision making does not prevent them from taking
climate adaptation measures (statement 10), however, they view that the government’s
expectations around the issue are unclear (statement 8).
Response to impulses This profile perceives that regulation is a main driver for them
to become active in climate adaptation (statement 12, distinguishing statement). While
subsidy also has an influence, it is not as big of a driver (statement 13).
Assessment of benefits (or costs) This profile views becoming more climate adaptive as
having a positive influence on the value of their real estate (statement 17), as well as their
competitiveness on the labor and product market (statement 15, 16). They do not view
climate adaptation as a means to save money (statement 18), which correlates with their
view that regulation is required for them to become active in this area.
Assessment of opportunities (or threats) This profile views the threat to their business
continuity as the most important (statement 19, defining statement). They add that
without the security of business continuity their risk of bankruptcy is very high (sort 5).

6.4. WHAT PERSPECTIVES DO BUSINESSES HAVE ON THEIR ROLE

IN CLIMATE ADAPTATION?
The resulting profiles from the Q-study and factor analysis show that there are key differ-
ences between the businesses profiles with respect to their perspective on their role in
climate change adaptation. The results show that there is dissent with regards to both the
sense of urgency and need for climate change adaptation. While some exhibit intrinsic
motivation driven by financial gain or out of self-interest in risk reduction, there are oth-
ers who exhibit an externalization of the effects of climate change and the expectation
that other stakeholders are responsible for managing or leading a response to the effects
of climate change. As such, the expectations that businesses have of the government
and their insurer vary widely. With this more granular understanding of the problem
and role definition that businesses have, targeted policy instruments to increase climate
adaptation activities can be evaluated.





7
RESULTS: STRATEGY

DEVELOPMENT

Based on the profiles of business perspectives defined in the interview analysis, an ex-
amination of potential policy instruments per profile is presented.
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The typology of business profiles that was created is used as a basis to compare policy
instruments with the goal of matching specific types of instruments to specific business
profiles. The aim is to illustrate what kinds of policy instruments will be most effective
for the different business profiles in encouraging climate change adaptation.

7.1. COMPARISON OF THE PROFILES
The framework defined in section 5.5.2 was used to categorize the profiles that emerged
in chapter 6 based on five different features. These were perceived need, urgency, re-
sponsibility, motivation, and approach. Based on the ranking of statements and respon-
dent explanations, the following questions for each feature were attempted to answer
from the point of view of the profile under consideration.

1. Need: is climate change adaptation needed?
2. Urgency: is climate change adaptation urgent?
3. Responsibility: is responsibility for climate adaptation shared?
4. Motivation: is my organization’s motivation for climate change adapta-
tion intrinsic or extrinsic?
5. Approach: is my organization’s response proactive or reactive?

The result is a side-by-side comparison of the profiles based on these categories, shown
in fig. 7.1.

Profile 1 Profile 2 Profile 3 Profile 4a Profile 4b

Is climate adaptation needed Needed Needed Not needed Needed Neutral

Is climate adaptation urgent? Not urgent Urgent Neutral Urgent Not urgent

Is responsibility shared or not? Own Neutral Shared Own Shared

Is motivation intrinsic or extrinsic? Intrinsic Intrinsic Intrinsic Extrinsic Extrinsic

Is the response reactive or proactive? Neutral Proactive Reactive Neutral Reactive

Figure 7.1: Categorization of the five profiles

Based on the various profiles of businesses highlighted in chapter 6 it is possible to
target the businesses that belong to each type of profile based on their own ranking of
responsiveness to various incentives and motivations. In this section we will consider
economic and financial, regulatory, and soft policy interventions and consider how each
profile might respond to these [10]. In table 7.1 is an overview of the profiles and types
of stimulation to which they are potentially responsive.

This is based off of the rankings of the Q-set statements in the factor arrays in combi-
nation with the statements of study respondents whose individual Q-sort arrays loaded
significantly on a given factor.

The table 7.1 shows how different profiles might be more receptive to different types
of instruments and engagement. The idea behind this table is that it presents a suite of
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policy instrument options to local governments that they could use to target businesses
that identify with different profiles.

Table 7.1: Of the three categories of policy interventions, which are most likely to be successful per profile.

Profile 1 Profile 2 Profile 3 Profile 4a Profile 4b
Economic and financial no no yes no no
Regulatory no no no yes yes
Soft yes yes yes yes yes
Leveraging planned
work

yes - yes - -

Communicating about
damage and disruption

yes - - yes yes

Presenting solutions - yes - - -
Coupling adaptation
with other environmen-
tal activities

- - yes yes -

Reducing barriers - yes - - -

7.2. ECONOMIC AND FINANCIAL INSTRUMENTS
Profile 3 is sensitive to financial stimulation, as shown during the analysis (appendix G.2.1).
This profile indicated that they would be interested in climate adaptation if it proved to
be a financially lucrative investment. Thus, financial schemes that would make an in-
vestment in climate adaptation not only financially feasible but also profitable will at-
tract this profile to becoming more climate adaptive. Important considerations should
be taken when deciding what type of financial scheme is selected (for example, subsidy
versus low interest loans), which are further elaborated on in section 8.5.1.

Further, profile 3 sees it as the role of their insurer to pay for damages as a result of
extreme weather events. Thus, if a financial stimulation scheme is created that is more
attractive than the sense of financial security that this profile has from their perception
of insurability, they could be pushed from their reactive stance to taking a more proactive
stance.

7.3. REGULATORY INSTRUMENTS
Profiles 4a and 4b are sensitive to regulatory stimulation, as shown during the analysis
(appendix G.2.2 and appendix G.2.3). These profiles see regulation as playing an impor-
tant role in motivating their businesses to become more climate adaptive. Despite the
recognition of the need for proactive climate change adaptation that some individuals
from this profile personally expressed, they see regulation as filling the gap between the
need for climate adaptation that they see and the investments that their upper manage-
ment is willing to make. The word “compliance" was suggested by respondents as a key
driver, suggesting that these profiles that are expecting their local governments to en-
act mandatory regulations are seeking the definition of standards with which they can
comply.
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The (temporal) gap between identifying a need, creating policy, and following up
with compliance and control emerged as another consideration for this type of stimula-
tion, and is further elaborated on in section 8.5.2.

7.4. “SOFT" POLICY INSTRUMENTS
Soft policy instruments are defined by [10] as being “voluntary and non-coercive" [p. 12].
In this analysis, we will focus on two strains of soft instruments: communication and re-
duction of barriers. All the profiles (1, 2, 3, 4a, 4b) are potentially sensitive to “soft" policy
interventions, including communication and other outreach efforts. The different pro-
files have different information needs and expectations, so various sub themes related
to the category of “soft" policy instruments are presented here.

7.4.1. COMMUNICATION CONSIDERATIONS
Based on the qualitative data collected during the interviews, the following concepts for
good communication are presented and discussed.

ENGAGEMENT TIMING

Profile 1 and 3 share the perception that during planned work is the time to take cli-
mate adaptation action (appendix G.1.1 and appendix G.2.1). In order to take advantage
of their willingness to include climate adaptive actions in planned work, the timing of
messaging about the need for climate adaptation as well as potential options for climate
adaptation are needed consistently and in advance of the work or renovation planning
process.

SENSITIVITY TO CONTINUITY AND DAMAGE

Profiles 1, 4a, and 4b show that the threat of climate events affecting business conti-
nuity are a central concern for businesses (appendix G.1.1, appendix G.2.2, and ap-
pendix G.2.3). This sensitivity means that the possibility of interruptions at various levels
of centrality to the business (such as in fig. 3.1) are real risks. Tools that communicate
business-specific sources of business interruption (whether on-site or in the value or
supply chain) could leverage this sensitivity for climate change adaptation.

In addition, profiles 3 and 4b show that there is a prevalent belief that insurers will
pay to cover the costs of damage as a result of climate events (appendix G.2.1 and ap-
pendix G.2.3). While this may be true for some damages under some circumstances,
communication that explains the cases when insurance payment is either not possible
(e.g. heat stress) or not desirable (waiting for a refund leads to delays, and significant
damage to interruptions) could reduce the (false) sense of security that some businesses
feel as a result of insurance.

EXPECTATION OF SOLUTIONS

Profile 2 shows that awareness of the need for climate adaptation is not enough to ensure
that it is actively adopted by businesses (appendix G.1.2). They show that there is an
implementation gap between being aware of many sources of information about climate
change and its effects, and being able to act on becoming more climate adaptive. It
could be that this profile is plugged in to the available information about climate change
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and adaptation to the extent that they have saturated their own ability to discern what
climate adaptation initiatives are possible and worthwhile for their business. In order to
take advantage of this profile’s willingness to engage with the issue of climate adaptation,
the practicality of communication should be emphasized: communicating clearly and
succinctly what the specific effects of a changing climate can have on their business and
what specific actions they can take to combat these effects.

COUPLING WITH ENVIRONMENTAL ACTIVITIES

Profiles 3 and 4a show that it is possible to be aware of the energy transition and sus-
tainability without prioritizing climate adaptation (statement 22, ranked by both at +3),
see (appendix G.2.1 and appendix G.2.2). They show that the defining characteristics of
climate mitigation (including sustainability and energy transition) and adaptation are
different enough that they can be considered conceptually separate issues. In order to
take advantage of this profile’s awareness and prioritization of the need for climate mit-
igation, communication should emphasize the unity of climate mitigation and adapta-
tion. This includes a practical argument: that if you are considering climate mitigation
activities, then it is a logical next step to recognize the effects of a changing climate and
the need for climate adaptation activities. Additionally, there is a terminology or concep-
tualization re-definition argument to be made: that climate mitigation and adaptation
activities are not mutually exclusive; in fact, many adaptation options have mitigation
benefits, and vice versa.

7.4.2. REDUCING BARRIERS
There is also something important to be said about the barriers that businesses (perceive
they) face when it comes to becoming more climate adaptive. Some barriers were tested
during the Q sorting activity (e.g. current policy, internal decision-making) and based
on how these barriers were ranked and the explanation offered by respondents, a quick
analysis of these perceived barriers was made.

This analysis is based on an analysis presented in De Vries et al. (2019) which was
constructed to summarize which hassles affects an individual’s decision to invest in a
“green home" and what activities can reduce this hassle. In this case, hassle is referring
to the psychological hassle defined as “a micro-stressor... [that] can lead to considerable
stress and inaction" [22]. In their paper, De Vries et al. identify three stages of investment
decisions and identify barriers that are present in each stage. The stages are awareness,
consideration, and decision.

Since barriers were tested during this research, we will use the term barriers instead
of hassles, despite its different connotation. For each of these stages, the barriers iden-
tified by respondents during the Q-sorting activity were collected and categorized into
one of the three stages, either awareness, consideration, or decision. These are shown
in table 7.2. Based on the respondent’s identification of a barrier, a solution is presented
in the last column of table 7.2 in response to the perceived barrier.

These hassles are particularly relevant for businesses who fall under profile 2, but
that is not to say that the removal of these barriers would not help businesses from the
other profiles to becoming more climate adaptive as well.
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Table 7.2: The identification of hassles and potential solutions per stage of a decision-making process

Stage Identified barrier Potential response
Awareness Overload of information Targeted and concise information, per

sector or location for example
Too little information Reorganization of online media, with one

central landing point for all businesses
Low urgency Emphasize the “win-win" possibility of

preventive response and combination
with planned work

Consideration Uncertainty Focus on translating potential effects
to real consequences and probability of
events

Hesitancy Suggest “no-regret" and “soft" adapta-
tion measures that will prevent over-
investment or lock-in

Negative framing of DPRA
outreach

Focus communication on real benefits
and opportunities for businesses

Decision Selection of adaptation
measure

Consultation provided at a discount or
free of cost

Comparison with mitiga-
tion measure

Suggest adaptation measures that are
also carbon-reducing

7.5. WHAT STRATEGIES TO ENCOURAGE CLIMATE ADAPTATION

CAN BE USED TO TARGET THE DIFFERENT TYPES OF BUSI-
NESSES, BASED ON THEIR PERSPECTIVES?

Across the board, consistent and clear communication about the need for climate adap-
tation is needed, and principles such as timing, sensitivity, practicality, and unity of
the messaging can address the key communication challenges identified during the re-
search. While the results showed that direct interventions such as regulation can mo-
tivate some business profiles, the option of subsidy was largely deemed ineffective by
this respondent group. Meanwhile, the influence of indirect interventions, such as re-
ducing barriers and increasing the effectiveness of communication were identified. Rec-
ommendations for the removal of barriers and increasing communication effectiveness
were presented.



8
DISCUSSION

This chapter will discuss the contributions of the study, as well as its limitations, and
recommendations for future research.
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A reflection on this research’s contribution, limitations, and opportunities for future re-
search are presented.

8.1. COMPARISON BETWEEN PROFILES AND THEORY
The resulting profiles based on business perspectives on climate adaptation represent
a broadening of the definition of how businesses can perceive and evaluate the issue of
climate change adaptation.

The literature that describes the factors that influence a rational actor’s decisions,
financial and quantifiable factors dominate. While non-financial benefits are also con-
sidered, the extent of their influence is not known. In this regard, the first, second, and
third profiles that result from this research are a marked deviation from this characteriza-
tion of businesses. They show that businesses can be sensitive to potential non-financial
benefits of climate change adaptation.

With regards to risks for businesses and businesses’ risk perceptions, the profiles that
recognize risks related to climate change adaptation do follow what the literature sug-
gests. That is, that a recognition of the potential risks due to climate change can support
the problem definition by businesses that climate change adaptation is needed. This is
demonstrated by the first, second, and fourth profiles. They show that sensitivity to the
risks of climate change is related to the problem definition that adaptation is necessary.

The literature that describes the factors that influence the decisions of networked ac-
tor are to some extent supported by the profiles. The first and third profile demonstrate
to some degree an internalization of the responsibility for climate change adaptation,
which may indicate a less hierarchical relationship to municipalities. Meanwhile, the
fourth (4a) and fifth (4b) profiles reflect an expectation that municipalities will regulate
businesses to take climate change adaptation action, demonstrating a hierarchical un-
derstanding of their relationship to municipalities as subordinate.

8.2. THE TARGET AUDIENCE
During the development of strategies it was assumed that a (somewhat nebulous) gov-
ernmental actor had vested interest in activating private sector actors to become more
climate adaptive. While this is true for municipalities in the Netherlands as part of the
DPRA, it is not necessarily true for the separate departments that make up a municipal-
ity. That is to say, municipalities themselves are not homogeneous organizations: they
are made up of various departments with sometimes conflicting interests.

In the case of climate change adaptation, the relationship between economic-focused
and the environment-focused departments can potentially have differing interests. Broadly
speaking, the mandate of the economic department is to build and maintain relation-
ships with businesses in order to attract economic activity, jobs, and taxable income to
the municipality, while the mandate of the environmental department is to increase re-
silience, quality of life, and comply with national programs such as the DPRA.

Due to the environmental and economic implications of climate change adaptation,
it is not valid to assume that a governmental actor only has interest in furthering an
environmental agenda without accounting for potential economic effects. Thus, there
is potential need for mainstreaming climate change adaptation within a municipal or-
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ganization (see Uittenbroek et al. 2013) in addition to mainstreaming climate change
adaptation in its relationships with external actors, such as businesses.

8.3. SCIENTIFIC CONTRIBUTION

8.3.1. THEORETICAL CONTRIBUTION
This research takes an economic understanding of business decision-making and inter-
rogates it, expanding upon it, producing a novel understanding of the various factors
that affect business decision making with respect to climate adaptation. These findings
have the potential to be applicable to other issues, such as the energy transition.

This research operationalizes decision-making, market and network, and vulnerabil-
ity and risk management theories for the evaluation of business perspectives on climate
change adaptation. The result is a novel framework for categorizing businesses based on
their conceptualization of the need for and expectations for who should be responsible
for climate change adaptation.

Further, the effectiveness of various types of policy instruments are evaluated per
business profile. Mainstreaming theories are synthesized with the typology of busi-
nesses in order to make recommendations for municipalities interested in increasing
climate adaptation by businesses. This is relevant in the Netherlands at the time of writ-
ing, as the DPRA activites are ongoing.

8.3.2. METHODOLOGICAL VALIDATION AND INNOVATION
This research makes a methodological contribution by validating the use of an online
Q-methodology study, while combining both guided and unguided data collection tech-
niques. In an attempt to create an accessible and attractive online Q-study, multiple,
existing resources were combined to create a novel, remote Q-data collection method.

This method combined Qualtrics survey software, which is often used in research
projects, with the web-hosted Q interview, in order to simplify the experience for po-
tential respondents. This created the effect that any potential respondent who had re-
ceived the invitation, or clicked on the study link, would be directed to a web page where
they could select their preferred participation option: an unguided Q sort (referred to as
“survey") or a guided Q sort (referred to as “interview"). Based on their selection, they
were either immediately linked to the online Q-sort website, or continued to a web-form
where they could submit their contact information in order to be contacted for an inter-
view.

The interviews themselves used Microsoft Teams, and the screen sharing feature of
the video calling, in order to allow the respondent to enter the Q-sort website while
sharing their screen. This mimicked the effect of traditional Q-sort interviews, which in-
volve a respondent sorting while a researcher looks on and asks clarifying questions. The
choice to use Microsoft Teams was due to its availability to the researcher and because
anyone had the option to join a call via their web-browser. This is also true for other
video calling services, such as Zoom, which would have been a good option if Teams
had not been available. The Q sorting activity was hosted on a website on a url that was
publicly available, so this could also be accessed by any respondent.

The infrastructure that makes up these innovations is described in appendix E.
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VALIDATION OF ONLINE Q SORTING

This research relied on remote data collection via an online Q sorting tool. While this
introduced some (technical) complications, especially in the design phase of the study,
it also created many benefits.

For the study design, extra time was needed to change course from an in-person in-
terview to an online interview. These preparations included the research and selection of
an online Q sorting tool, the customization of the selected tool (including a quick intro-
duction web-development, for this researcher), and the adjustment to working with the
data outputs of said tool (as opposed to the manually collected data from an in-person
interview). In addition, a complete interview preparation process was set up to support
the use of this online tool. This included the development of supporting materials, such
as the introductory video, as well a standardized interview invitation and pre-interview
instructions.

There were numerous benefits of this effort. First, the study was able to be com-
pleted on time, while obeying local health recommendations to work from home and
limit unnecessary travel. Second, this reduced the (anticipated) travel burden on the
researcher, opening up the opportunity to speak with any respondent, independent of
location. Third, it ensured that there were no errors in transcribing by-hand sorts to a
digital format and delivered the interview data in a standardized form for analysis. Fi-
nally, it also introduced the option to have respondents complete the Q sorting activity
independently.

The online sorting did introduce some challenges. In one case, the combination of
a video call at the same time as online Q sorting activity was not possible due to the
limitations of a respondent’s computer. The solution for this was for the respondent to
open the video call on their phone, and film their computer screen as they sorted and
we talked. In another case, the security measures of a respondent’s company prevented
them from opening the researcher’s personal website where the Q sorting activity was
to take place. In response, during this interview the Q sorting was opened on the re-
searcher’s computer, and via the video calling the respondent was able to complete the
Q sort.

From this researcher’s perspective, the virtual interviews in combination with a video
call were able to mimic an in-person interview without too much extra effort for the
respondents, although it is possible that potential respondents without comfort in or
the resources to video call self-selected not to participate in the study.

VALIDATION OF UNGUIDED Q SORTING

The decision to collect online Q sort data opened up the possibility to offer respondents
a chance to complete the Q sorting independently, instead of with the video-calling in-
terview.

This option was offered in order to increase the attractiveness of study participation
for potential respondents. This was under the assumption that the idea of an interview
would be off-putting for some respondents, and that the option to complete the Q sort-
ing activity independently, and hopefully more quickly, would increase responsiveness
to the study invitation.

Assuming that timing is a proxy for ease of study participation, the measurement of
how long it took a participant to complete the online Q sort shows that respondents who
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completed an unguided Q sort had an easier time than those who completed a guided
sort with an interview.The study respondents who completed an unguided Q sort took
between approximately 15 and 30 minutes to complete the entire process, including the
follow up questions. The study respondents who completed a guided Q sort (that is,
with the video interview) took between approximately 30 and 75 minutes to complete
the entire process.

The option to complete the Q-sort independently introduced the problem that there
would be no direct contact between the researcher and the respondent, creating the
chance that the Q-sort could be overwhelming, completed “incorrectly," or that the topic
and statements could be misinterpreted. To minimize these risks, an introduction video
was made and placed on YouTube, where survey respondents could view it before start-
ing the Q-sort process. Interview respondents were also asked to view this video in
preparation for the interview in order to offer all respondents the same introductory in-
formation, regardless of whether they completed the Q sorting activity independently
or not. In the video, the topic itself was (re)introduced, with some examples, and a
quick overview of what was going to take place during the Q-sort survey or interview
was shown.

Despite the option to explain their responses via a follow up phone call, the respon-
dents who completed the unguided Q sorting activity all declined that option. Ultimately
this had an effect on the ability to interpret those Q sort data due to the lack of insight that
is normally provided by the conversation that takes place during an interview. Nonethe-
less, there were three individuals who opted to complete the Q sort independently in-
stead of in combination with an interview, so this option to independently complete a
source was useful in increasing the number of respondents.

This type of data collection could have benefited from additional, open-ended ques-
tions about the respondent’s type of work and their role. Further, the Q sort section of
the data collection could have been expanded to not only ask for an explanation of the
most extreme statements (in this study, ±4, in total two statements), but also the #2 and
#3 highest and lowest ranked statements (in this study, ±3, in total four statements). This
would have increased the work load for the respondents, but would have had the benefit
of increased insight into the ranking of the top six most extremely ranked statements,
instead of only the top two.

VALIDATION OF ALTERNATE (PRIMED) Q SORTING

This study employed an alternate ranking method for two respondents. These respon-
dents were given a condition of instruction where they were asked to complete the Q
sort activity from the point of a view of a Small-medium enterprise (MKB, in Dutch).
This took place at the researcher’s discretion, due to fact that the participants individu-
als were not part of the target audience, but did have in-depth experience with the target
group.

Certainly, this method has limitations as it is asked for a second-hand interpretation
of a complex issue. Thus, it should only be used in the cases where the respondent has
sufficient experience to complete the Q sorting activity from the primed point of view.
There is not a definitive way to judge to what extent a respondent can understand and
express the point of view of another individual, so this sorting method does introduce
some risk.
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However, the factor analysis showed that these two respondents did not create a
“new" factor and in fact, their rankings loaded significantly on factor 1 and 3. This shows
that the respondents who were primed to complete the Q sorting activity from a differ-
ent point of view expressed potential viewpoints that did not deviate significantly from
what was already being said by the rest of the respondent group, who had completed the
Q sorting activity from their own point of view.

In future use of method, I would adjust the condition of instruction. In this study it
was a represent the viewpoint of the “average" Small-medium enterprise business, for
one respondent, from their sector, and for the other respondent, from the business park
where they had experience. I would recommend adjusting the condition of instruction
to sort it from the viewpoint of one particular small-medium enterprise in particular, as
that might reveal a more distinct business profile. And of course, when it is possible to
interview the small-medium enterprise themselves, that would be the preferred method
of data collection.

8.4. STUDY LIMITATIONS AND IMPLICATIONS THEREOF

8.4.1. TERMINOLOGY CHOICE

Due to the subjective nature of respondents ranking statements, the terminology used
during invitations to participate, instructions before participation, and during the inter-
view themselves have significant influence on the study outcomes. This influence would
be due to the effect of (semantic) priming, which occurs when “the processing of a stim-
ulus is more efficient after the earlier processing of a meaningfully related stimulus," [5].
By nature of the need to give context for the study topic and goal, the respondents have
to be primed to some extent, but hopefully not to the point that participants are unable
to “ ‘inject statements with their own understanding’ " [13, p.11] in [87, p.64].

Ultimately, language such as “climate change (adaptation)" and “extreme weather
events" were used in the explanation of the study. There was a risk that using “climate
change" could alienate respondents who do not believe in climate change. In addition,
there was a risk that by using “extreme weather events" to illustrate the effects of a chang-
ing climate that might require adaptation, respondents were primed to consider local-
scale effects, stealing emphasis from the broader effects. This could have affected how
participants interpreted the Q-set statement about business continuity (statement 19),
for example.

The concepts of adaptation and mitigation were sometimes conflated. This became
obvious when some respondents used climate mitigation activities to describe their adap-
tation ambitions. In other cases, however, the difference was recognized, and respon-
dents used some of the programs for climate mitigation, such as a CO2 ranking ladder, as
a parallel to describe the possibility of a similar tool for climate adaptation. This became
clear when the statement about the prioritization of “sustainability" versus adaptation
(statement 22) was discussed.

There is also something to say about my translation from English to Dutch. While my
word choice was not always optimal, I do not believe that the language barrier caused
significant disruption to the interpretation and sorting of the statements.
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8.4.2. COMPOSITION OF THE Q-SET
In order to keep the study attractive enough for respondents, and the mental load small
enough that it could be completed within the goal interview time of approximately 1
hour, the number of topics that could be represented in the Q-set were intentionally
limited. This scoping is, of course, the nature of any research, especially a Q-study. How-
ever, it should still be acknowledge that a select list of themes related to climate change
adaptation by businesses were included in the final Q-set used in this study. There were,
other themes that also could have been interesting to include, and which may have been
included if an “ecological" instead of theoretical approach was used to explore the con-
course and select the Q-set.

Some potentially interesting themes that could be included in a future study include:
various definitions and conceptualizations of adaptation, sustainability, resiliency, and
other related terms; various statements about different financial incentives; and state-
ments about the opportunities that climate change presents (as opposed to statements
about mitigating risks). These are translated to recommendations for future research
in section 8.6.

8.4.3. COMPOSITION OF THE P-SET
Upon reflection of the P-set sampling used in this study it seems that despite best ef-
forts, the P-set sampling method still fell into the trap of opportunistic sampling, which
the literature does not recommend. Although the final P-set of this study did include
businesses from different locations, sectors, and with different sizes, the P-set tended
to be less diverse with regards to experience and awareness to the effects of a changing
climate. This would have been improved by a more structured sampling method that
would have specifically included a businesses’ level of awareness as a criteria for inclu-
sion in the study, although the way in which one would define and measure awareness
without a pre-interview or pre-survey remains a difficult task.

The interviewing method as a data collection method relied on the voluntary partic-
ipation of respondents which created an inherent bias in the respondent pool. The re-
spondents are individuals who, to some degree, self-selected to participate in the study
based on personal knowledge, interest, or experience with climate change effects on
their business. Conversely, potential respondents who do not feel the effects of climate
change, perceive its risks, or even acknowledge its existence are unlikely to volunteer
their time to participate in this study, creating an under representation of this sub-group.
It is also possible that individuals without the ability to or interest in participating in a
virtual interview also excluded themselves from the study, although the option to com-
plete an unguided Q sort was available to them.

This effect is compounded by the fact that some portion of the interview respon-
dents were initially contacted via the Arcadis network, meaning that they already had
contact, and often, direct, personal experience with climate change effects on their busi-
nesses. Despite these limitations, the added value of this study still remains; it expands
an understanding of the values that underlie business decision-making, and how they
can relate to values of environmental resilience. That being said, it would be valuable to
perform this same Q-study with a P-set that has more diverse experience with climate
change effects, and test whether the same or similar profiles emerge from the analysis.
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Despite the fact that a Q-study does not need to be tied to specific cases or locations,
were I to do this again, for my own organization I would use a more structured sampling
methodology. I would imagine that the use of case studies to build the P-set group on the
basis of pre-selected case locations could be useful. These cases would be, for example,
three business parks located in different municipalities, with different types and sizes of
businesses, and different experiences with climate change effects. I think this could have
ensured a more diverse P-set with regards to awareness of a changing climate, without
the need for a pre-survey or pre-interview.

8.4.4. OBSERVER-EXPECTANCY EFFECT & RESPONSE BIAS
The use of interviewing as a research method offers benefits such as increased interac-
tion, and the opportunity to explore topics that emerge naturally during conversation.
However, interviews can also introduce biases that affect the validity of research results.
Here I will mention two relevant phenomena that could affect the validity of this re-
search. First, the observer-expectancy effect occurs when a researcher’s unconscious
bias causes them to subconsciously influence the participants in an experiment. Sec-
ond, the response bias (which is influenced by acquiescence bias and social desirability
bias, among others) can skew survey and interview results. I cannot comment to what
degree either of the phenomena occurred during the study, but acknowledge that their
existence should be considered during interpretation and generalization of results.

8.4.5. INCLUSION OF ADDITIONAL PROFILES
The Q-sort interpretation presented some significant challenges, despite the factor-analysis
method itself seeming straightforward. First, I performed intermediate factor analyses
after seven, nine, twelve, and the final fourteen Q-sort data were collected. I also iterated
on the final fourteen factor analysis five times in order to adjust parameters such as the
number of factors to keep, the thresholds for factor loading, and the splitting of a bipolar
factor.

An odd thing happened, which was some of my earlier iterations of the factor anal-
ysis (namely, the analysis after nine sorts) made more sense on the first attempt than
the final factor analysis (with fourteen sorts) made after the first attempt. In response,
I completed multiple iterations of the fourteen sort factor analysis. It appears that with
the addition of additional sorts, the complexity of the Q-sort data increases to a degree
that the factor analysis with standard parameterization is insufficient to uncover the sto-
ries that the data is trying to tell. This manifested in sometimes seemingly contradictory
ranking of statements. Making sense of these contradictions, of course, is representative
of the complexity and contradictions that exist in the real world. While it produces use-
ful results (e.g. profiles that can create a conversation about the different perspectives
actors within one actor “group" have about the same issue), it is somewhat unsatisfying
in that the individual researcher can “tip" results to appear a certain way.

Ultimately, the cause of this issue appears to be a lack of respondents the P-set group.
According to Watts and Stenner, approximately 6 respondents can support the extraction
of one factor, meaning that the P-set group in this study could, according to this rule of
thumb, support a two-factor solution. For the reasons mentioned previously in chap-
ter 5 which I will not repeat here, there was sufficient motivation to explore a three or
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four factor solution. That decision was made, and while it had the benefit of reveal-
ing some more variance in the respondents’ Q sorts, it did introduce the possibility that
more respondents were needed to support this parametrization of the analysis.

8.4.6. ABILITY TO GENERALIZE RESULTS
A Q methodology study has an exploratory nature and its study goals are to explore and
expand an understanding of a target group. That means that a Q study does not claim
to represent all the opinions of a larger population, either in content or representation.
The results of this study, both the profile definitions and the policy evaluations should
be considered from their exploratory standpoint; not as a definitive or strict set of rules.

It is possible that were a larger P-set to be sampled for the study again, the profiles
would shift, with new profiles emerging as dominant compared to the dominant profiles
in this study. It is also possible that new factors would emerge, and that the existing
profiles would change or new profiles would emerge. This is to say that the results of this
study are not immediately generalizable to all businesses in all sectors in all provinces
of the Netherlands, but that businesses who conceptualize climate adaptation this way
or similarly and with these underlying values do exist. This expanded understanding of
businesses can be used during the development of climate change adaptation policies
and programs as is, although a more refined set of results would be possible with broader
study participation and a more diverse P-set.

8.5. INTERESTING DISCUSSIONS

8.5.1. THE LIMITATIONS OF SUBSIDY
I was surprised by some of the reaction that respondents had when presented with the
option of subsidy. In some cases, the idea of subsidy was rejected because it was not seen
as a long-term funding structure, and therefore an undesirable business investment. In
other cases, it was acknowledged, but mentioned that its positive effect was relatively
small, that is, that the existence of a subsidy alone was not enough to motivate busi-
nesses to act. Other benefits had to also be present in order for a business to invest in
climate adaptation.

There was a moral argument against subsidies. One respondent explained that they
are against subsidies because of the co-financing structure they often entail. From their
point of view, this means that only large companies (or, ones with large cash reserves)
can reap the benefits of subsidies, while smaller (less cash reserves) are excluded from
the benefits. From their point of view, this ensures that large companies stay ahead of the
game while smaller ones fall further behind, entrenching environmental inequality in
economic inequality. Their preference, by the way, was for no- or low-rent loans, which
would be more accessible to all businesses. The acceptability of subsidies versus loans
would be interesting to explore in follow up research.

During an intermediate presentation of the study results to practitioners an indus-
try expert asked if the rejection of subsidy could also be due to their conditional nature
(i.e., if you receive this subsidy you must abide by these rules). While this could be an in-
teresting barrier for businesses to see subsidy as a positive incentive for climate change
adaptation, this barrier was not present in this Q-set, and therefore not tested in this
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study. This would be interesting to consider in follow up research.

8.5.2. THE LIMITATIONS OF REGULATION
I was also surprised by the split opinion on the role of regulation in encouraging climate
change adaptation. To some extent, the “traditional" view of businesses as motivated by
compliance was revealed; however, there was also a strong opinion from other respon-
dents that regulation was not necessary to motivate their action. The main difference
between these respondents was that the latter seem to have internalized their climate
risks, and believe climate adaptation action is necessary to ensure their own self-interest
(e.g. business continuity, one of the most prevalent cited benefits of climate adaptation
during the interviews).

There was another group of respondents that did not see the role of regulation as
being important. These respondents viewed regulation as lagging behind the problems
(i.e. market failures) they seek to resolve. While this is understandable, it has the neg-
ative effect of feeding into the stereotype that government is slow and not agile, which
could decrease their authority or credibility. It would be interested in future research to
consider how the credibility of local government also plays a role in encouraging sys-
temic change, such as the energy transition or climate adaptation, in other actors, such
as businesses.

8.5.3. THE COVID-19 EFFECT
It is impossible to separate a study from its context. This research is unique because
it (unexpectedly) occurred during the early stages of a global pandemic. In the Nether-
lands, the societal response was an “intelligent lockdown" beginning in March 2020. Un-
fortunately for me, my research schedule included approaching respondent from late
March onwards. I often received a decline to participate with the explanation that busi-
nesses were thoroughly occupied with the shutdown, which I interpreted as a sign that
either time or mental energy (or both) were fully occupied by the economic consequences
of the COVID-19 induced lock down in the Netherlands.

On the other hand, some of the respondents who chose to participate suggested that
the current economic shock shares some common traits with an anticipated climate-
induced shock. The sheer unpredictability of both a global pandemic event and a climate-
crisis event highlight the benefit of risk management activities, and how even for “un-
likely" events, risk mitigation and management is important. These respondents, by
drawing a parallel between the current crisis and a potential future climate crisis offer
the opportunity to use the current shock as a warning, and a reminder that investment
in climate adaptation now could mean the difference between business survival and fail-
ure in the (not too far) future.

There is considerable research that shows a direct link between an emergency event
and increased risk awareness. In the Netherlands, the most salient example is the storm
flood of 1953 and the creation of the Delta Commission and the subsequent develop-
ment of the Delta Works (both of which, not coincidentally, are linked to the inspiration
for this study, the Delta Plan Ruimtelijke Adaptatie). On the other hand, research has
also shown that Dutch levels of risk awareness are misaligned with their actual (coastal
and fluvial) flood risks, at levels much lower than they “should" be. This occurs in part
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because of the mollifying effect of the government initiative to implement flood protec-
tions nation wide.

With that being said, it would be interesting in future research to explore how the
emergency event of the current pandemic-induced economic crisis can be used to in-
crease risk awareness of future climate-induced economic crises, without undermining
increased risk awareness with adaptation-induced complacency.

8.6. RECOMMENDATIONS FOR FUTURE RESEARCH

8.6.1. RECOMMENDATIONS FOR ITERATIONS ON THIS Q-STUDY
During the study development and creation of the Q-set, all possible actions were taken
to lessen the study burden on the participants. An important aspect of reducing the
study burden included limiting the amount of statements in the Q-set, in order to re-
duce both the mental burden of sorting and, in theory, the time required to complete
the sort. In addition to reducing the burden on participants, the total of 22 statements
and projected interview duration of 30-45 minutes was necessary to make the study at-
tractive to potential respondents, business owners, who were expected to want to spend
less than an hour on an interview.

This meant that the Q-set had to be limited to a short-list of topics for this study.
In additional research, other topics that had to be excluded during this research can be
explored.

A Q-STUDY WITH A FOCUS ON TERMINOLOGY

This study could include statements that explore the various definitions of climate change
manifestations highlighted in Marshall et al. 2010 and their relationship to awareness
and action. These findings could offer insight into what climate effects are most salient
for various sub-groups, potentially based on location, or sector of work.

Another terminology issue uncovered by the Marshall et al. 2010 study is the con-
flation between climate mitigation and adaptation. While this study included a state-
ment about sustainability and its relationship to adaptation, it would be useful to ex-
plore the links that respondents perceive (or don’t perceive) between the concepts, and
in what context the links exist. These findings could offer insights that could be used
to strengthen the argument for the coupling of climate mitigation and adaptation re-
sponses.

A Q-STUDY WITH A FOCUS ON POSITIVE FRAMING

In part due to my own research bias, I was interested in the barriers that could be pre-
venting adoption of climate adaptation by the private sector, as well as the role in risk
awareness in determining a willingness to take action to prevent negative effects as a re-
sult of climate change. Unintentionally, this resulted in a “negative" framing of my study
and the Q-set, framing climate change as creating risk and threats for businesses.

While I did include statements about the benefits of becoming climate adaptive in
the Q-set, I did not explicitly include statements about the opportunities that a changing
climate itself could present, such as changing access to resources or changing market
opportunities. The exclusion of these statements could have been due to my own bias,
that these potential opportunities presented by climate change, if they do exist, are vague
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and just as likely to trend towards less resource access and less market chances as they
are to trend towards more resource access and more market chances. Yet, at the moment
of writing about this dual nature of opportunity, it appears these statements would have
been interesting to measure during this study; thus, fodder for future work.

A Q-STUDY WITH A FOCUS ON INTERVENTIONS

What became readily apparent during this study was that one type of financial inter-
vention is not a proxy for all financial interventions (specifically, that a statement about
subsidies was not a good proxy for statements about financial incentives in general).
With that in mind, I recommend a future Q-study take up a Q-set that compares various
kinds of financial interventions (e.g. subsidy, loan, tax) provoke different responses. This
kind of future research could provide very practical insights for local government actors
who would like to intervene for the purpose of encouraging climate adaptation, both by
private citizens and businesses.

USING THE (ONLINE) Q METHODOLOGY FOR DIALOGUES

During demonstrations of the online Q sorting tool and in consultations about the re-
search findings, practitioners expressed interest in the online Q sorting tool as a means
of preparing or conducting a dialogue. Future studies could explore the use of a Q sort-
ing activity in generating discussion groups with similar and different perspectives, for
example.

USING THE (ONLINE) Q METHODOLOGY FOR SURVEYING

An online Q sorting tool also offers the chance to return results in real-time. For exam-
ple, if a Q methodology study is completed with a sample group of respondents, and
profiles are generated, the study could then be spread further, and collect additional re-
sponses. These additional responses could then be categorized based on their similarity
to the profiles identified in the analysis of the sample group. This would be a means of
measuring what percent of a population corresponds to a particular profile.

8.6.2. RECOMMENDATIONS FOR OTHER RESEARCH
This study also generates more questions that could be answered by non-Q methodology
studies. Here I will list some recommendations.

A study that uses the profiles defined in this research, or other profiles, to define a
climate change adaptation maturity model for businesses. The stages can be defined by
the business’ perspectives or in combination with their activities. Such a maturity model
could help sketch a road map for businesses and could help define the elusive answer to
the inevitable question, when is a business climate adaptive?

A study about the interaction between risk aversion and complacency. Does the act
of adaptation introduce negative side effects? For example, to what extent does taking
climate adaptation action as a response to risk aversion increase a sense of risk compla-
cency, ultimately re-introducing risk? See Tessler et al. (2015) for an explanation of this
phenomenon.

A study about the ongoing tools for lower-level understanding of climate change ef-
fects. To what extent does increased granularity of impacts increase risk awareness and
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result in action? Is it enough to communicate the potential impacts of climate chance at
a local level? How can the probability of climate chance impacts also be communicated
in order to offer not just an impact analysis, but a risk analysis?

A study about scenario development. How can the concept of scenario thinking be
brought into the mainstream? That is, as an alternate to and in addition to site-specific
risk analysis, how can the development and conceptualization of scenarios (with proba-
bilities attached or not) increase an internalization of the need for climate change adap-
tation?

A study about adaptive policy pathways. Given that predictions and measurements
of risk change with the improvement of tools for effect prediction as well as the changing
circumstances of the effects of climate change itself, how can the concepts of adaptive
policy pathways be used in the climate change adaptation policy field?

A study about the influence of insurance and lending institutions on climate change
adaptation. To what extent can and do these institutions influence the uptake of cli-
mate change adaptation? What tools do they use, and to what extend are they effec-
tive? This could look at, for example, the dependency of insurance premiums on cli-
mate change adaptation activity and the effect of risk-management schemes such as the
Equator Principles (https://equator-principles.com/) or the effect of local level
initiatives such as the Leiden Sustainability Funds (https://www.duurzaambouwloket
.nl/duurzaamheidsfonds-leiden).

A study about the DPRA (Deltaplan Ruimtelijke Adaptatie) and National Climate Adap-
tation Strategy (NAS, Nationale klimaatadaptatiestrategie in Dutch). To what extent are
the programs successful? What can be used to measure the success of these programs,
and what can be learned from their experiences over the last few years?

https://equator-principles.com/
https://www.duurzaambouwloket.nl/duurzaamheidsfonds-leiden
https://www.duurzaambouwloket.nl/duurzaamheidsfonds-leiden
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CONCLUSION

This chapter revisits the answers to the sub-research questions, answers the main re-
search question, and describes the main research outputs and their implications.
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The answers to the research questions are reviewed in order to answer the main research
question, and the main research outputs are highlighted.

9.1. ANSWERS TO THE RESEARCH QUESTIONS
WHAT ARE THE POTENTIAL CONSEQUENCES FOR BUSINESSES AS A RESULT OF A CHANGING

CLIMATE?
The multitude of ways that climate change can manifest can result in serious poten-
tial consequences for businesses, potentially affecting their core operations, their value
chain, or their larger network. The potential consequences can generally be categorized
by either damage to property, disruption to processes, or limited access to necessary re-
sources. Businesses might face potential disruption, either on their own property, as a
result of the declining health of their workers, or their local transport infrastructure as
a result of extreme weather events. They might face potential damages and associated
costs as a result of extreme weather events, such as heat waves, heavy rainfall that results
in flooding, or subsidence as a result of drought. Further, there are more insidious con-
sequences, such as decreased demand for their product or service or an inhibiting cost
of resources or raw materials due to shortages.

WHAT FACTORS MIGHT INFLUENCE THE EVALUATION OF THE BUSINESS CASE FOR CLIMATE

ADAPTATION?
There are various forces that affect a business’ engagement in climate change adapta-
tion. Some of those forces are intrinsic, such as the evaluation of a business case, which
weighs the potential costs, benefits, threats, and opportunities that climate change (adap-
tation) pose to businesses against each other. These motivations can also be induced by
a desire to decrease own risk, or in response to a past extreme weather event. Despite
entering into the frame of a business case and risk management activities, the costs and
benefits of climate change adaptation are not only financial, there are real non-financial
aspects that can be explored and potentially exploited in order to increase climate adap-
tation by businesses.

WHO ARE THE STAKEHOLDERS THAT CAN AFFECT BUSINESS’ ENGAGEMENT WITH CLIMATE

ADAPTATION, AND HOW DO THEY INFLUENCE BUSINESSES?
The main actors in the management of business parks are the local municipalities, who
in addition to influencing business parks through policy instruments are also are inter-
ested in making their municipality an attractive place to work. This can result in an lack
of a willingness to take prescriptive action to promote climate change adaptation, thus
putting the onus on the individual businesses to become active in climate adaptation.
These businesses are often organized into associations, which although not explored in
detail in this research, might serve a key coordinating role. Local governments who want
to increase climate adaptation, might consider leveraging these existing networks, and
should consider reviewing the current institutional environment and process a business
must go through to become climate adaptive. This could help municipalities identify
how policy instruments might encourage or how potential neglect to reduce barriers
might discourage businesses to invest in climate adaptation on their own.
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WHAT PERSPECTIVES DO BUSINESSES HAVE ON THEIR ROLE IN CLIMATE ADAPTATION?
The resulting profiles from the Q-study and factor analysis show that there are key differ-
ences between the businesses profiles with respect to their perspective on their role in
climate change adaptation. The results show that there is dissent with regards to both the
sense of urgency and need for climate change adaptation. While some exhibit intrinsic
motivation driven by financial gain or out of self-interest in risk reduction, there are oth-
ers who exhibit an externalization of the effects of climate change and the expectation
that other stakeholders are responsible for managing or leading a response to the effects
of climate change. As such, the expectations that businesses have of the government
and their insurer vary widely. With this more granular understanding of the problem
and role definition that businesses have, targeted policy instruments to increase climate
adaptation activities can be evaluated.

WHAT STRATEGIES TO ENCOURAGE CLIMATE ADAPTATION CAN BE USED TO TARGET THE

DIFFERENT TYPES OF BUSINESSES, BASED ON THEIR PERSPECTIVES?
Across the board, consistent and clear communication about the need for climate adap-
tation is needed, and principles such as timing, sensitivity, practicality, and unity of
the messaging can address the key communication challenges identified during the re-
search. While the results showed that direct interventions such as regulation can mo-
tivate some business profiles, the option of subsidy was largely deemed ineffective by
this respondent group. Meanwhile, the influence of indirect interventions, such as re-
ducing barriers and increasing the effectiveness of communication were identified. Rec-
ommendations for the removal of barriers and increasing communication effectiveness
were presented.

HOW CAN ENGAGEMENT BY BUSINESSES TO ADAPT TO A CHANGING CLIMATE BE INCREASED?
This research presents some options for initiatives by municipalities to increase climate
adaptation activities. They can lean into their widely accepted role as communicator,
and transfer knowledge about the effects of climate change and their practical implica-
tions for businesses to increase awareness. When doing so there are some key factors
to keep in mind, such as the communication timing, the discussion of continuity and
damage, acquiescing to the expectation of solution-oriented engagement, and coupling
climate change adaptation with environmental activities in general.

Municipalities can recognize and try to remove barriers that might be hindering the
uptake of climate adaptation by businesses. In consultation with more businesses about
the issue they can identify more barriers than those identified by this study and work to
remove those as well.

Municipalities can leverage their regulatory and financial policy instrument toolkit
to increase adaptation; they would do well to consider the limitations of both from the
perspectives of businesses and work to anticipate their reactions to their usage. For ex-
ample, this study uncovered that businesses perceive regulation as being reactive and
delayed and that they perceive subsidy as temporary and unsustainable.

Municipalities can enter in dialogue with businesses, as prescribed by the DPRA,
while using tools such as an online Q-sort in preparation for or during a workshop to
begin a content-rich and value-based discussion. In their dialogues, they can not only
focus on the individual business risks identified by the stress-test results, but also the
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potential benefits and opportunities that businesses would be interested in, as well as
the potential barriers that businesses need municipal help with circumventing.

9.2. RESEARCH OUTPUTS

9.2.1. SYNTHESIS OF INFORMATION

This research identified the consequences of extreme weather events in the Netherlands
for businesses, the relevant stakeholders and their potential roles as they relates to spa-
tial adaptation, and potential advantages and disadvantages of climate change adapta-
tion. Interviews and surveys using the Q-methodology, was used to bring the perspec-
tives of businesses with respect to their role in climate change adaptation to light by cre-
ating business profiles. Strategies to increase the engagement of businesses in climate
adaptation, based on their profile, were developed.

9.2.2. CREATION OF A BUSINESS TYPOLOGY

The results of this research support the hypothesis that businesses have diverse view-
points about the need for climate change adaptation and the role and responsibility di-
vision across stakeholders. The main profiles revealed by the research agree that climate
adaptation is necessary, and their motivation to take action can be characterized as in-
trinsic, although with different reasons. These two profiles differ on their categoriza-
tion of climate adaptation as urgent versus not urgent. These main profiles emerged in
part as a result of the P-set make up of this research. There are three additional pro-
files uncovered during the factor analysis, that while not statistically significant, con-
tribute to a more complete typology of businesses based on their perspective on climate
change adaptation. While efforts were made to include less dominant perspectives dur-
ing the analysis, the resulting five profiles are surely not a characterization of all the pos-
sible perspectives that businesses might have with respect to climate change adaptation.
The profiles that were uncovered in this research do demonstrate a significant deviation
from the traditional characterization of businesses as solely caring about financial val-
ues, such as return on investments.

9.2.3. RECOMMENDATIONS FOR MUNICIPALITIES

Based on these results, this research recommends a reëvaluation of the role of financial
incentives, especially by exploring options other than subsidies, which were rejected by
2 of the 4 profiles. It is also recommended that governments do not wholly abandon the
use of (compulsory) regulation, as an incentive, as some profiles indicate this is a major
motivation to take action on environmental issues. The use of clear, concise, and con-
sistent information from the government about both the individual business risks of a
changing climate and the options for solutions that can be implemented by businesses
is also recommended. Finally, the removal of barriers is an important intervention for
one profile, and it is recommended that the active removal of barriers to becoming cli-
mate adaptation are pursued, which would likely increase engagement by not only the
profile sensitive to hassles, but all profiles.
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9.3. IMPLICATIONS OF THE RESEARCH FINDINGS

9.3.1. BUSINESSES ARE NOT HOMOGENEOUS
It is possible to develop a more nuanced understanding of the relevant drivers for busi-
ness to become more climate adaptive. This research shows that businesses vary in
their conceptualization of the need and urgency of climate adaptation. Further, when
it comes to perceptions on solutions, they differ on their understanding of who is re-
sponsible, and what kind of approach is needed.

9.3.2. BUSINESSES ARE MADE UP OF PEOPLE
There are chances where the interests of businesses and local governments overlap, and
these can be leveraged for mutual gain. While a business needs to maintain financial
profitability, they are also receptive to non-financial costs and benefits. In many cases
respondents expressed personal interest in environmental issues, which further suggests
their receptivity to issues such as climate change adaptation, and an opportunity for
government to engage with them on this issue.

9.3.3. BUSINESSES’ INDIVIDUAL RISK ISN’T EVERYTHING
There is an important process-based question for local governments in the Netherlands
who are trying to encourage climate change adaptation and the risk-dialogues of the
DPRA. While the steps and timeline of the DPRA focus on the stress tests results, and
imply that those results are the beginning of a risk-dialogue, this is not the only way to
approach the issue of climate change adaptation. This research offers another point of
entry for the dialogues, by beginning with a recognition of the businesses in their com-
plexity and the various values they have to consider when making decisions. There are
varied and equally valid perspectives on climate adaptation, and an approach that be-
gins with acknowledging business’ values and concerns before diving directly into risk-
evangelization could prove successful.

That is, there is a risk (no pun intended) to focusing a campaign and intensive dia-
logue process on the frame of risk assessment and management if businesses are not re-
ceptive to the idea that climate change creates (immediate or impending) risks for them.
It is possible that businesses might agree that climate change can result in a serious con-
sequence for their business, but disagree that that consequence has a high likelihood of
occurring (soon). If that is the case, then such a business would not be receptive to the
line of argumentation currently implied by the organization of risk-dialogues.

This research demonstrates that many other factors besides risk alone affect busi-
nesses’ decision-making about climate change adaptation. Thus, the risk-based framing
of climate change adaptation potentially closes off other interesting points of entry into
a conversation with businesses about climate change adaptation. It would be interest-
ing, per-dialogue, to begin with a more open exploration of businesses’ visions for the
future, and find a way to integrate climate adaptation in to the topics that businesses are
already considering.

Further, this research demonstrates that businesses are at various stages in the pro-
cess of defining climate change as a problem and working towards adaptation as a solu-
tion. This means that for some, guidance with taking climate adaptation action is needed
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because they already recognize the risks, while for others, the risks are not yet recog-
nized, and thus other values of climate change adaptation (such as competitive benefits,
for example) can be explored in addition to the risk reduction benefits.

9.3.4. TECHNOLOGY CAN STRUCTURE DISCUSSION
Interactive tools (such as a modified version of the online Q-sort used during this re-
search) can be a useful way to begin a content-rich dialogue with various stakeholders.
Respondents expressed enthusiasm about the interviewing method, and in a presenta-
tion of the research findings with practitioners, they also expressed curiosity about using
the concept of a Q-sort to facilitate a dialogue.
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B
APPENDIX: CONCOURSE AND

Q-SET SELECTION

B.1. CONCOURSE SELECTION

B.1.1. SEARCH TERMS AND ENGINES
In order to explore the sentiments and statement that could constitute the concourse,
two main type of desk research were used. First, academic literature about the roles
of actors in climate change adaptation, and the motivations for climate change adap-
tation were searched for in the Web of Science database. In addition, searches about
the costs and benefits (or, the “business case") of climate adaptation were used in the
Google search engine, in order to search for relevant reports from consultancy or gov-
ernment organizations, for example, about the topic. Finally, also in the Google search
engine, searches in Dutch for climate adaptive business parks or business parks and cli-
mate adaptation, were used in order to find municipality- or park-specific brochures and
strategies about making business parks in the Netherlands more climate adaptive.

B.1.2. CATEGORIES OF STATEMENTS
The categories that were used during the concourse selection were “Consequences [of
climate change]," “External incentive," “Internal motivation," “Problem definition," “Roles,"
and “Miscellaneous."

B.1.3. CONCOURSE
The resulting concourse included 341 statements or concepts, which are shown in ta-
ble B.1.
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B.2. Q-SET SELECTION

B.2.1. STATEMENTS CATEGORIZED BY TYPE
The Q-set categories are problem definition, uncertainty, financial value, opportunity
value, institutional barriers, and signal barriers, as shown in the last column of table B.2.

Then, a first selection of the Q-set was created, which was then edited for balance
and comprehensiveness. This balancing occurred iteratively, via consultation with two
persons experienced with the Q methodology. The the same time, the consultation pro-
vided feedback that was essential to editing the statements in the Q-set for conciseness
and clarity.

B.2.2. VALIDATION OF THE Q-SET
As a final step, the Q set was validated with three industry experts, in order to ensure that
the final set of statements were relevant for the topic and P set to be interviewed.

For this concourse and scope of the Q interview (How do you see the role of business
in climate change adaptation), it was possible to narrow down the Q-set to 22 statements
while adhering to the principles of coverage and redundancy.
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Table B.2: Categorization of Q set statements

Number Statement Category
1 The risks as a result of climate change are small for my

business
Problem definition barriers

2 I take enough climate adaptation measures to keep my
business’ risks acceptable

Problem definition barriers

3 I will take climate adaptation measures only if I experi-
ence negative effects of climate change

Uncertainty barriers

4 There is enough information about climate change to
estimate its effects

Uncertainty barriers

5 It is necessary to take climate adaptation measures as
soon as possible

Problem definition barriers

6 I am ultimately not responsible for taking climate adap-
tive measures

Institutional barriers

7 It is the role of my insurer to cover the cost of possible
damage as a result of climate change

Institutional barriers

8 It is clear to me what the government expects from
businesses with respect to climate adaptation

Signal barriers

9 Regulation prevents taking climate adaptation mea-
sures

Institutional barriers

10 Decision-making within my organization prevents tak-
ing climate adaptation measures

Institutional barriers

11 It is the role of the government to communicate the
risks of climate change

Signal barriers

12 I am only prepared to take climate adaptation measures
if someone requires it of me

Institutional barriers

13 I will be prepared to take climate adaptation measures
only if there is favorable subsidy available

Financial value

14 Building codes need to change before I can take climate
adaptation measures

Institutional barriers

15 By taking climate adaptation measures I can distin-
guish myself from competitors

Opportunity value

16 By taking climate adaptation measures I can distin-
guish myself from labor competition

Opportunity value

17 By taking climate adaptation measures I can increase
the value of my real estate

Financial value

18 By taking climate adaptation measures I can save
money

Financial value

19 By taking climate adaptation measures I can ensure my
business continuity

Financial value

20 By taking climate adaptation measures I can protect my
assets

Financial value

21 I see planned work as an opportunity to take climate
adaptation measures

Opportunity value

22 I think that sustainability is a bigger priority than cli-
mate adaptation

Problem definition barriers
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APPENDIX: Q SORT DESIGN

C.1. Q-SORT DESIGN

C.1.1. DISTRIBUTION: FORCED AND STANDARDIZED
A forced, and standardized distribution was used because it “permits a fully commen-
surate and less ambiguous comparison of Q sorts" [87]. This means that it is possible to
compare multiple Q-sorts directly. Further, for the respondents it offers “convenient and
pragmatic ranking" [87] that, to some extent, “reduces the extra burden of formulating
their own distribution" [87].

C.1.2. NUMBERING: NORMAL AND SYMMETRICAL
Under the assumption that people feel extremely strongly, positively or negatively, only
about a small percentage of a given list of items, a normal distribution is a natural choice.
This means that we assume that respondents tend to feel mostly neutral about the ma-
jority of items.

Choosing to number the Q-sort columns with positive and negative numbers makes
use of the “significance of distensive zero" [87], a “hub from which and around which
positive and negative meaning distend" [87]. As a respondent, it makes the Q-sort an
intuitive experience.

C.1.3. RANGE AND SLOPE
The design of the Q sort was determined to 9 statements wide and 4 statements tall, with
a relatively flat distribution. The flat distribution is appropriate for topics “to which the
participant group are likely to particularly expert and knowledgeable" [87]. Because this
study is asking participants about their own experiences with climate adaptation and
decision making, it is expected that they are able to answer quickly and easily about their
own experience and opinion on the matter. This allows for “fine-grained discriminations
at the extremes of the distribution where feelings run high" [87].
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D
APPENDIX: PARTICIPANT ANALYSIS

D.1. INVITATION TO PARTICIPATE
Participants were approached in a variety of ways: direct calls, direct emails, via business
parks, via branch organizations, via business associations, and via social media commu-
nications (e.g., LinkedIn, CityDeal newsletter), or the snowballing method. A portion
of respondents were identified by tapping into the researcher’s colleagues’ network (N
= 10), where snowball sampling was used to identify further respondents (N = 2), and
the remaining respondents were approached directly using contact information that was
available online or in response to the social media posting (N = 2).

The following infographic was used to describe the study, see fig. D.1.

Duur: Gemiddeld 30 minuten

Vragen? Stuur een mail naar
emma.castanos@arcadis.com

Het weer verandert en wordt steeds extremer. We moeten met 
hittegolven evenals hevige neerslag om leren gaan. Er is een kans om 
schade te vermijden met ruimtelijke adaptatie, maar wat vindt het 
bedrijfsleven daarvan? Het onderzoeksdoel is inzicht te krijgen in de 
perspectieven van bedrijven om schade door extreem weer te vermijden. 
Op basis van interviews, ga ik een analyse van deze perspectieven maken 
en beleidsadvies geven.

Zijn Nederlandse bedrijven klaar voor de toekomst?

Datacollectie en management
Alle data zal veilig worden opgeslagen. Alleen het onderzoeksteam zal gedurende de studieduur, ±6 maanden, 
toegang tot de informatie hebben. U hebt het recht om toegang te vragen tot uw persoonlijke gegevens, deze te 
corrigeren of te wissen.
In de rapportage zal uw naam en de naam van uw bedrijf niet voorkomen. Ze zullen ook niet kunnen worden herleid 
uit de rapportage. Er zijn geen bekende risico’s verbonden aan deelname.

Resultaten van het onderzoek
U kunt inzicht krijgen in de resultaten van dit onderzoek. Ze 
worden opgeslagen in de TU Delft onderzoek database. Ook kunt u 
aangeven of u de onderzoekresultaten wilt ontvangen.

Interesse? Meld hier aan

Twee opties voor uw deelname:
• telefonisch/skype interview
• enquête

Respondenten: eigenaars / 
werknemers van bedrijven, 
bedrijfspanden, en parkmanagers

Uw bijdrage is belangrijk
Door deel te nemen draagt u bij aan het in kaart brengen van de 
belangen van bedrijven met betrekking tot 
toekomstbestendigheid. Dit is een gelegenheid om meer inzicht te 
creëren voor uw bedrijf en invloed op beleidsvoering te hebben.

Figure D.1: Infographic used in the study invitations
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D.2. PARTICIPANT ANALYSIS
The final participant set for the interview study (N = 14) included individuals who com-
pleted the Q sort activity during an interview (N = 11) and who completed the Q sort
activity independently online (N = 3).

The sectors represented by the participant group are shown in table D.1, the sizes of
the organizations represented by the group (as measured by the number of employees)
are shown in table D.2, and the the locations of the work places of the participants are
shown in table D.3.

Table D.1: A summary of the respondents by sector

Sector # Respondents
Agriculture, forestry and fishing 1
Industry 4
Construction industry 2
Rental and trade in real estate 1
Advice, research and other specialist business services 2
Health and welfare services 1
Culture, sports and recreation 1
Infrastructure and services 2

Table D.2: A summary of the respondents by size of organization

Size of organization (Est. # of employees) # Respondents
1-10 3
11-50 3
51-100 2
101-500 1
501-1000 0
1001-5000 4
5000+ 1

Table D.3: A summary of the respondents by province

Province # Respondents
Overijssel 2
Flevoland 1
Gelderland 1
Zuid-Holland 1
Noord-Brabant 6
Limburg 2
Multiple Provinces 1
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The participants were also asked questions about their experience with the following
effects of a changing climate: heat stress, drought, and heavy rainfall. For each extreme
weather event, they were asked to rank their business according to whether or not they
thought they were vulnerable to the effect, whether or not they had previously expe-
rienced the effect, and whether or not they had taken some action in response to the
effect. The summary of these responses are shown in table D.4.

The results show that for the participant group, the climate change effects heat stress
and heavy rainfall (with associated flooding) are the two main concerns. Further, the
responses show that most respondents (7/11) have come up with a response to heavy
rainfall effects on their business, while a minority of respondents (3/11) have come up
with a response to heat stress effects on their business.

Table D.4: A summary of the respondents experience to climate change effects

Heat
stress

Drought Heavy
rainfall

I don’t
know

Not ap-
plicable

Vulnerable to 11 3 11 0 1
Previously
experienced

9 4 10 1 2

Responded to 3 0 7 2 3

The participants were also asked that, in the event they experienced one of these
climate change effects, what the effect was on their business, shown in table D.5.

Table D.5: A summary of the effects that the respondents faced

Effect was...
Nuisance ("Hinder") 5
Nuisance ("Overlast") 8
Damage 7
I don’t know 1
Not applicable 2

D.3. DISTRIBUTION OF THE RESPONDENTS OVER THE PROFILES
The demographic information collected about the participants during the interviews is
used to describe which participants score significantly on a given profile in table D.6
and table D.7. These tables show that neither the industry nor size of the organization is
the determining factor that decides whether a participant’s response loads significantly
on one factor versus another. That is to say, that generalizations about whether a certain
industry or size of organization is more or less open to climate change adaptation than
another industry or size of organization are not possible.

Finally, the information about participants business’ experience with the effects of a
changing climate are summarized in table D.8. This table shows that the businesses who
load significantly on factors 1, 2, and 3 tend to have previous experience with climate
change effects in the form of extreme weather while businesses who load significantly on
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factors 4a and 4b tend to have less experience with climate change effects. It is important
not to draw too strong of a conclusion from this data, however, as the sample sizes are
too small to be statistically significant.

The alternate ranking method described in section 5.4.3 is indicated for two respon-
dents who performed the sorting activity from primed point of view.

Table D.6: The sector distribution of the participants over the factors

Factor 1 Factor 2 Factor 3 Factor 4a Factor 4b
Business park
management

Industry Construction
industry

Culture, sports
and recreation

Advice, re-
search and
other special-
ist business
services

Infrastructure
and services

Health and
welfare ser-
vices

*alternate
ranking as
SME in con-
struction
industry

Industry

Industry Business park
management

*alternate
ranking as
SME located
on business
park

Infrastructure
and services

Agriculture,
forestry and
fishing

Table D.7: The size distribution of the participants’ organization over the factors

Factor 1 Factor 2 Factor 3 Factor 4a Factor 4b
1-10 1-10 11-50 51-100 1-10
11-50* alternate ranking 51-100 11-50* alternate ranking 1001-5000
101-500 1001-5000 (2)
1001-5000 5000+
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E
APPENDIX: THE SUPPORTING

INFRASTRUCTURE FOR THE Q
STUDY

E.1. INFRASTRUCTURE FOR THE REMOTE Q-STUDY
The supporting infrastructure for the remote Q study (shown in fig. E.1) will be described
in the following sections.

E.1.1. RSVP FORM
In email communications with potential participants, this is the first interaction that
they have with the study. The RSVP form used in this study is hosted by Qualtrics, via
the Qualtrics XM account made available to researchers from TU Delft via the TU Delft
institution account. The link to the form is https://tudelft.fra1.qualtrics.com/
jfe/form/SV_8e2BIRs6bxJ2fOJ, which is now inactive to prevent further sign ups for
the study. A screenshot of the form is shown in fig. E.2.

Schedule interview

Online Q-sortRSVP form

Introduction film

Qualtrics
Survey

Interview

YouTube

Easy-HTMLQ on Netlify

EndBegin

Figure E.1: Infrastructure for the online study and data collection process
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https://tudelft.fra1.qualtrics.com/jfe/form/SV_8e2BIRs6bxJ2fOJ
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Figure E.2: A screenshot of the RSVP form options

In the RSVP form participants are given the option to participate in the study via an
interview or a survey, see fig. E.3. If the survey option is selected, they are immediately
directed to the materials and link to the online Q-sort, see appendix E.1.2 and see ap-
pendix E.1.4. If the interview option is selected, they are directed to a form where their
contact information can be submitted for the researcher to use when scheduling an in-
terview.

Figure E.3: A screenshot of the interview instructions, should a participant select to complete the study as a
survey

E.1.2. INTRODUCTION VIDEO
An introduction video (https://youtu.be/OrBri7yhc3I) was created to overcome the
fact that when someone participates via a survey instead of during an interview, the re-
searcher cannot prompt them with an introduction and instructions that would nor-
mally be introduced during the beginning of an interview.

The introduction video describes extreme weather events as a result of climate change
that are relevant for businesses. It introduces climate change adaptation as a potential
solution for these challenges, and it describes how the study is focused on identifying
the respondent’s perspective on the costs and benefits of climate adaptation, as well as

https://youtu.be/OrBri7yhc3I
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Figure E.4: An example of the instructions that appear during the online Q sort

their expectations about the roles of other actors in the management of business parks.
The video concludes by introducing the main components of the survey, and de-

scribing what task the respondent will complete in each step.

E.1.3. INSTRUCTION TEXT
In addition to the instruction video, the accompanying help and instruction text origi-
nally included in the “Easy-HTMLQ" HTML files, see appendix E.1.4, were translated to
Dutch. These instructions appear at the beginning of each step of the online Q sort. This
is another tool to overcome the fact that an online Q sort, especially when completed as
a survey, needs clear prompting so that the respondent can complete it independently.

E.1.4. EASY-HTMLQ
The HTML and javascript code template that is hosted on the researcher’s website for the
purposes of this study was downloaded from the “Easy-HTMLQ" Github page of Shawn
Banasick, https://github.com/shawnbanasick/easy-htmlq. The files made pub-
licly available by Mr. Banasick were edited in order to match the Q set statements and
forced distribution specific to this study.

Mr. Banasick’s “Easy-HTMLQ" files are an adaptation of the “HTMLQ" files that were
originally developed by aproxima (https://www.aproxima.de/index.php) and avail-
able on their Github page, https://github.com/aproxima/htmlq. The added benefit
of Mr. Banasick’s version of the online Q sort, is that the Google Firebase console (ap-
pendix E.1.6) can be used to store participant-submitted data.

STEP 1
In step 1, the participants are asked to sort the 22 statements of the Q set into disagree,
agree, and neutral piles.

https://github.com/shawnbanasick/easy-htmlq
https://www.aproxima.de/index.php
https://github.com/aproxima/htmlq
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STEP 2
In step 2, the participants are asked to drag the statements onto the forced distribution
grid.

STEP 3
In step 3, the participants are given a chance to review their sort, and make and changes
if necessary.

STEP 4
In step 4, the participants are asked to describe they they ranked their "most agree" and
"most disagree" statements as they did.

STEP 5
In step 5, the participants answer some follow-up survey questions, for survey demo-
graphic purposes.

Figure E.5: A screenshot of an example Q sort completed using the “Easy-HTMLQ" web back-end

E.1.5. WEBSITE
For this study, the online Q sort HTML files are hosted on the web hosting platform
Netlify, https://www.netlify.com.

The survey and interview for participants to complete for the study are available on
the researcher’s website, https://castanos-scriptie.netlify.app/#/.

E.1.6. REAL-TIME DATABASE
Google Firebase (https://firebase.google.com) is service used to host the real-time
database used for data collection in this study. The saved Q sort and follow-up survey
data can be exported as a JSON file for data analysis.

https://www.netlify.com
https://castanos-scriptie.netlify.app/%23/
https://firebase.google.com
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E.2. ONLINE Q-STUDY SUPPORT
Many thanks are in order for Shawn Banasick and Sue Ramlo, who made resources pub-
licly available intended to help researchers set up their online Q studies!

SHAWN BANASICK

Mr. Banasick has developed many Q methodology related resources that are available
on his Github page (https://github.com/shawnbanasick), including Ken-Q, which
can be used to analyze Q sorts.

SUE RAMLO

Ms. Ramlo has posted tutorial videos on her Youtube channel (https://www.youtube
.com/channel/UCeGHkvwvjCwV2FKtxEZ6OqA) that walk through the steps of setting up
an online Q study using the resources of Mr. Banasick.

https://github.com/shawnbanasick
https://www.youtube.com/channel/UCeGHkvwvjCwV2FKtxEZ6OqA
https://www.youtube.com/channel/UCeGHkvwvjCwV2FKtxEZ6OqA
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F.1. FROM Q-SORTS TO FACTORS

F.1.1. CORRELATION MATRIX

Table F.1: Correlation matrix of the Q sorts

Q sort 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 100 33 31 47 -8 31 12 11 0 40 2 31 43 46
2 33 100 30 54 -22 35 2 -23 -2 51 -21 10 33 53
3 31 30 100 8 -46 -2 19 4 17 20 22 14 21 22
4 47 54 8 100 19 46 46 16 30 55 -32 29 69 42
5 -8 -22 -46 19 100 32 34 20 19 15 -10 -2 19 -22
6 31 35 -2 46 32 100 55 28 23 36 -14 26 53 14
7 12 2 19 46 34 55 100 22 50 36 -5 13 68 13
8 11 -23 4 16 20 28 22 100 -9 7 1 44 36 -17
9 0 -2 17 30 19 23 50 -9 100 8 24 -1 19 -12
10 40 51 20 55 15 36 36 7 8 100 -10 22 60 54
11 2 -21 22 -32 -10 -14 -5 1 24 -10 100 -21 -19 -1
12 31 10 14 29 -2 26 13 44 -1 22 -21 100 8 10
13 43 33 21 69 19 53 68 36 19 60 -19 8 100 38
14 46 53 22 42 -22 14 13 -17 -12 54 -1 10 38 100

F.1.2. UNROTATED FACTOR MATRIX

Table F.2: Unrotated factor matrix

Q sort Factor
1

Factor
2

Factor
3

Factor
4

Factor
5

Factor
6

Factor
7

1 0.531 -0.2976 -0.0098 0.1248 0.0549 0.135 0.053

149
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2 0.4579 -0.596 0.0929 -0.31 0.2536 -0.4312 0.0892
3 0.188 -0.1909 0.4608 0.5267 0.2487 -0.02 -0.0094
4 0.8895 -0.0807 -0.0758 -0.082 0.0177 -0.1013 0.086
5 0.1081 0.5463 -0.1886 -0.3596 0.2985 0.2004 0.3698
6 0.6776 0.2738 -0.08 -0.0126 0.0511 -0.0312 0.1451
7 0.6516 0.5341 0.333 0.0569 0.1844 -0.0481 -0.0436
8 0.2219 0.2147 -0.3631 0.2531 0.1764 0.1829 -0.2817
9 0.1897 0.291 0.266 0.0657 0.0546 -0.2527 0.2155
10 0.7284 -0.1878 0.1361 -0.1364 0.0221 0.2014 0.0369
11 -0.1345 0.0661 0.2909 0.3874 -0.1642 0.2623 0.4933
12 0.3723 -0.0689 -0.4255 0.4337 0.2704 -0.0398 -0.0181
13 0.8785 0.1719 0.1387 -0.0438 0.0114 0.2581 -0.1642
14 0.4011 -0.5461 0.2141 -0.1314 0.1744 0.1626 0.0539

Eigenvalues 3.9187 1.6484 0.9316 0.9727 0.4204 0.5596 0.5786
% Explained
Variance

28 12 7 7 3 4 4

Cumulative
% Expln Var

28 40 47 54 57 61 65

F.2. DETERMINING SIGNIFICANT FACTORS

F.2.1. EIGENVALUES
The Eigenvalue (Kaiser-Guttman) criterion uses a factor’s eigenvalue as a proxy for its
significance, where factors with an eigenvalue greater than 1.00 are significant enough
to be kept for further analysis.

Based on the eigenvalues shown in table F.2, this would indicate that factors 1 and 2
are to be kept for rotation.

While this criterion is widely accepted [87, p. 105], there is also the possibility that
this cutoff can lead to the exclusion of “significant factors" [11, p. 233]. A complete
explanation for the selection of more than two factors is in the main text, see chapter 5.

F.2.2. HUMPHREY’S RULE
Humphrey’s rule uses a calculation of the cross-product of a factor’s two highest load-
ings as a proxy for its significance. In order to be deemed significant, the absolute value
of the cross-product of a factor’s two highest loadings should be greater than twice the
standard error [11].

For this study, the calculation of the standard error is:

stder r or = 1
p

#o f i temsi nQset

stder r or = 1
p

22
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stder r or = 0.2132

And thus, two times the standard error is:

stder r or x2 = 0.4264

The inequality to evaluate when using Humphrey’s rule is:

stder r or x2
?= hi g hest l oadi ng xsecondhi g hest l oadi ng

Taking factor 1 as an example, the verification using Humphrey’s rule is as follows:

stder r or x2
?= 0.8895x0.8785

0.4264
?= 0.8895x0.8785

0.4264 < 0.7814

Thus, the cross product of the two highest factor loadings is greater than twice the
standard error, for factor 1.

F.3. FACTOR SELECTION TO ROTATION

F.3.1. FACTOR LOADINGS
The factor loadings after the selection of four factors and the splitting of the bipolar fac-
tor are shown in table F.3. The sorts marked with “X" loaded significantly on a factor at
p < 0.05.

Table F.3: Factor loadings of the factors selected for analysis

Q sort Factor 1 Factor 2 Factor 3 Factor 4a Factor 4b
1 0.114 0.5314 X 0.271 0.1321 -0.1321
2 -0.077 0.8047 X -0.1052 -0.071 0.071
3 0.1538 0.181 0.0381 0.7097 X -0.7097
4 0.4606 0.6677 X 0.3631 -0.1424 0.1424
5 0.3731 -0.2353 0.0159 -0.5293 0.5293 X
6 0.568 X 0.2638 0.3485 -0.1645 0.1645
7 0.8938 X 0.097 0.1078 0.0633 -0.0633
8 0.1257 -0.1002 0.5096 X -0.0759 0.0759
9 0.4191 X -0.0579 -0.0486 0.12 -0.12
10 0.3771 0.6696 X 0.1079 -0.0276 0.0276
11 0.0673 -0.1983 -0.0326 0.4607 X -0.4607
12 -0.0066 0.1449 0.6953 X 0.0899 -0.0899
13 0.7111 X 0.5017 0.25 -0.0514 0.0514
14 -0.0348 0.7021 X -0.1073 0.1289 -0.1289
%Explained
Variance

17 20 8 8 8
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F.3.2. FACTOR SCORE RANKS
The factor score ranks of each statement in the Q-set are shown in table F.4. This table
is organized in order of descending consensus. That is, the statement at the top of the
table has the most consensus the factor scores (the lowest variance, in the column “Z-
score variance"), and the statement at the bottom of the table has the least consensus
(the highest variance) among the factor scores.

This table shows that participants are generally in agreement about the role of barri-
ers (statements 9, 10, and 14). Further, they give an early indication that the statements
that will distinguish any given profile from another will be about the prioritization of
climate adaptation (statement 22), the availability of information (4), the role of the gov-
ernment and insurer (7 and 12), and the benefits of decreased risk of damage and in-
creased marketing value (20 and 15). The complete ranking of all statements from the
Q-set with respect to their level of consensus-disagreement are shown in appendix G.
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G.1. Q-SORT INTERPRETATION: MAIN PROFILES

G.1.1. PROFILE 1: STRIKE THE IRON WHILE IT’S HOT

Figure G.1: Factor array for profile 1



G.2. ADDITIONAL PROFILES (3 & 4A & 4B)
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G.1.2. PROFILE 2: SEEING THE PROBLEM, BUT NOT SOLUTIONS

Figure G.2: Factor array for profile 2

G.2. ADDITIONAL PROFILES (3 & 4A & 4B)
For the following profiles it is important to note that during the analysis it was shown
that they were not statistically significant. However, upon review of their characteristics,
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it was decided to include them in the analysis and discussion of results because they of-
fered unique viewpoints that were not represented in the first two profiles. A discussion
of the rationale for the inclusion of the additional profiles as well as the implications of
their inclusion can be found in chapter 5 and chapter 8, respectively.

G.2.1. PROFILE 3: WAITING FOR RETURN ON INVESTMENT

Figure G.3: Factor array for profile 3



G.2. ADDITIONAL PROFILES (3 & 4A & 4B)
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G.2.2. PROFILE 4A: RISK NOT YET INTERNALIZED

Figure G.4: Factor array for profile 4a
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G.2.3. PROFILE 4B: RISK NOT YET RECOGNIZED

Figure G.5: Factor array for profile 4b
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