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bricolage, the
NOUN, loanword from French bricoler, to putter, odd job
or
“to use whatever resources and repertoire one has to perform
whatever task one faces”
(Okoli & Pawlowski, 2004, p. 2)
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Abstract
Due to climate change, the risk for hazardous flood events is increasing. Public flood risk adaptation
measures do not fully protect people from damages to life and property. To increase climate change
resilience, homeowners are identified as important stakeholders in integrated approaches to flood risk
management. These aim at sharing responsibility between the public and private homeowners by
motivating private homeowners to implement property-level flood risk adaptation measures (PLFRA) to
display adaptive behavior. However, so far only a minority of private property owners implement PLFRAmeasures. Specialized risk management agencies attempt to increase the motivation of private
homeowners to implement PLFRA measures by tailoring their risk communication to increase
persuasiveness. Scientific literature identifies several motivating factors for private homeowners to
display flood adaptive behavior Specialized risk management agencies attempt to incorporate these
motivating aspects to tailor their risk communication to increase persuasiveness. However, little is
known about which clusters of subjective viewpoints are prevalent among private homeowners
concerning the motivation PLFRA-measures. To investigate this, this thesis applies a case study and
conducts a Q-methodology with private homeowners who received flood risk adaptation advice by the
HochwasserKompetenzCentrum. The objective is to identify clusters of opinions concerning the
motivation of private homeowners to implement PLFRA-measures to trigger reflection about current
communicative practices. For this, an embedded research design was chosen that combines a scientific
literature review on the motivations of individuals to display protective behavior with data collected from
expert interviews with risk communication practitioners. The outcome of this thesis is a very carefully
and thoroughly constructed Q-methodology that can be used by future researchers to identify subjective
clusters of viewpoints

Keywords: Property-Level Flood Risk Adaptation, Q-methodology, Risk Communication,
Diffusion of Innovation Theory, Protection Motivation
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Chapter I: Introduction and Research Objective
1. Introduction
In most European areas, flood risk adaptation is one of the most urgent environmental and social issues
of the 21st century. Even in moderate climate change scenarios, floods are likely to increase frequency
and severity due to surging temperatures, and increased air humidity, which increases the likelihood
of extreme rain events and can change the seasonal patterns of precipitation (Banks & Shenton, 2001;
Davids et al., 2019; Fred F. Hattermann et al., 2013; F. F. Hattermann et al., 2014; Fred Fokko
Hattermann et al., 2016; IPCC, 2014).
Already, severe flood events are a recurring phenomenon in Germany. Noteworthy floods have
occurred on the Rhine in 1993/1994, 1995, the Oder in 1997 and Danube and Elbe 2002 (Alfieri et al.,
2015; Bundesumweltamt für Mensch und Umwelt, 2005). The yearly damages of these floods average
about 500 million euros (Thieken et al., 2006). At the same time, different climate change scenarios
are debated, which creates uncertainty about the possibilities and need for adaptive measures and
challenges decision-makers who are confronted with situations that demand to raise awareness and
stimulate adaptive responses to climate hazards.
Additionally, due to these increasing risks, traditional public flood risk adaptation strategies that are
based on public measures such as dikes and retention basins will not suffice to adapt to future flood
events (M.-S. Attems, Thaler, Genovese, & Fuchs, 2020). So far the German planning in the water sector
has “only scarcely considered climate change and is currently probably not prepared for its impacts”
(Bundesumweltamt für Mensch und Umwelt, 2005, p. 63). With that, the number of people that are
vulnerable to climate hazards increases as well (IPCC, 2014). This creates a situation that calls for new
approaches and strategies to increase flood risk resilience and adapt to flood risk. One of these efforts
concerns flood risk management as a practice entirely, which is transitioning towards flood risk
governance and more integrated approaches. These integrated approaches involve sharing the
responsibility for flood risk adaptation between the public in the form of policymakers, public
authorities, and experts on flood risk on the one hand and private parties such as private homeowners
living in areas that are susceptible to flooding on the other to form a conjoined approach to flood risk
management (Snel et al., 2020). This entails for private homeowners to take responsibility for adapting
their property to flood risks. However, the implementation of PLFRA-measures is a voluntary effort
and cannot be prescribed by authorities due to fragmented property rights. In consequence, it is crucial
to motivate them to take part in implementing property-level flood risk adaptation measures, a term
coined by Attems et al., (2020c) on their property to increase climate change resilience.
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The possibilities for the implementation of PLFRA measures are ample. According to Attems et al.
(2020c), PLFRA measures can be divided into five different categories. Firstly, there are flood avoidance
measures, which aim for the property to stay clear of floods which can be achieved by elevating the
building itself, building on elevated ground, or landscape design. On top, there are wet flood proofing
measures, which aim to “allow flood waters to enter and exit a building in order to keep constant
pressure on the exterior and interior of the structure” (Attems et al., 2020c, p.3). This entails measures
such as flood adaptive use of rooms, like moving the kitchen to the first floor or storing valuable
belongings upstairs. Another possibility is dry flood proofing, which consists of measures that aim to
seal the building exterior so that no water enters the building, i.e., elevated floors or flood-proof
basement windows. The implementation of flood barriers can also protect larger areas or individual
property from flooding, which includes “stop logs, levees and berms, floodwalls and flood doors”
(Attems et al. (2020c). Lastly, temporary barriers can be implemented in case of flooding, such as
inflatable tubes which can be entirely removed once the flood hazard is over.
The technical feasibility and installment costs of these measures depend on whether the building is
still under construction or already completed and between extensive structural measures or mere
behavioral changes such as the development of emergency plans or flood adaptive room use (M.-S.
Attems, Thaler, Genovese, & Fuchs, 2020; BMNT, 2019). Yet, if implemented correctly and according
to individual risk, PLFRA-measures can be effective in reducing or preventing damages altogether and,
in contrast to large-scale solutions such as dykes, have the added value of offering flexible solutions to
uncertain climate change scenarios (Attems et al., 2020c).
However, because the options for PLFRA-measure implementation are so diverse, this can hinder their
implementation, as substantial information is required to determine which measures are most optimal
to implement such as information on technological feasibility, depending on the type of housing.
Additionally, information on flood risk is required, which is determined by internal and external factors
such as heavy rain risks, the proximity to surface water bodies, building elevation, and the topography
of the property and surroundings amongst others (Merz et al., 2014). Therefore, one-size-fits-all
approaches to PLFRA implementation are not feasible. The nature of risk contributes to their slow
adaptation rate as risk differs from entities such as physical objects in that one cannot observe the
world and count them: risks are not tangible in everyday life. As such, the immediate threat of flooding
is not always apparent to people (Renn, 2008). Additionally, risk awareness tends to fade, once the
flood water has receded and basements are cleaned up again (Mondino et al., 2020).
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As a result, even though flood risks are increasing, and adaptation measures are plentiful, the diffusion
of PLFRA-measures in Europe is slow and only a minority of homeowners have adapted their property
to flood risk by implementing PLFRA-measures. Thus, climate change vulnerability is becoming an
increasingly urgent social matter that calls for motivating private homeowners to implement adaptive
measures on private property by spreading knowledge on flood risk and adaptive measures.
For this, specialized risk management organizations have emerged that aim to motivate private
homeowners to opt for adaptive measures. These risk management agencies differ from mass media
sources of information such as TV weather forecasts or online weather warnings. Whereas mass media
have the advantage of reaching a vast number of people, they lack persuasive power and consequently
often fail to trigger adaptive behavior. In contrast, these risk management agencies mediate
information between scientific researchers and private homeowners and with the explicit intention to
increase the motivation to implement adaptive measures by providing them not only with trustworthy
and specific information on flood risks but also recommendations for flood risk coping measures. It is
these tailor-made communication approaches, rather than unspecific mass media that can shape
people’s attitudes towards flood protective behavior and their perception of risk (Babcicky &
Seebauer, 2019; Davids et al., 2019; Höppner et al., 2010; Höppner et al., 2012; Kuhlicke & Steinführer,
2010). These risk communication agencies draw their persuasive power from an understanding of what
motivates people private homeowners to protect themselves from floods and incorporating this
knowledge into their communicative approaches. For this, they can rely on scientific research that
identified various factors that influence protective motivation.
Scientific literature furthermore points out that protection motivation is influenced by threat and
coping appraisal. Threat appraisal determines how vulnerable people feel to a natural hazard, which
determines their risk perception (Grothmann & Reusswig, 2006; Terpstra et al., 2009; Terpstra, 2011).
Risk awareness is shaped by former flood experiences and knowledge about the likelihood and severity
of impending events. However, overwhelming threat appraisal can trigger non-adaptive behaviors to
risk, such as fatalism, wishful thinking, or denial, all of which are counterproductive behaviors
(Babcicky & Seebauer, 2019). Coping appraisal refers to people’s perception of whether they can bring
positive change to their risk situation. Hence, the coping appraisal is an important influence on
protective motivation and is determined by the information that allows individuals to estimate their
capabilities to cope with an adverse event, information on the efficacy of the recommended responses
as well as an estimation of response costs (Bubeck et al., 2012; Bubeck et al., 2013).
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Besides, the social environment can motivate people to adopt flood risk implementation measures in
the form of social norms or individuals that share their positive experiences and their knowledge
related to the implementation of new technology (Rogers, 2003). If these early adopters have the
necessary skills and information for implementing these measures, these so-called local champions
can be very persuasive in diffusing new technologies and can positively influence the acceptance and
perception of new practices by demonstrating best-practice examples (Renn, 2008; Renn & Walker,
2008; Rogers, 2003; Taylor et al., 2012) and by promoting their benefits and advantages (Renn &
Walker, 2008; Ruggiero et al., 2014) and by being trustworthy and relatable individuals that share
characteristics and norms with their peers (Renn, 2008; Rogers, 2003).
Even though scientific research identified many contributing factors to protective motivation and thus
risk management agencies can draw from extensive knowledge on the subject matter, the
effectiveness of risk communication practices is low. This points at a knowledge-action gap that exists
in the field of risk communication as extensive knowledge on protective motivation and flood risk
knowledge are accompanied by low implementation numbers of PLFRA-measures (Höppner et al.,
2010). Thus, risk communication practices can benefit from further research on protective motivation.
Regarding this, even though much is known about what drives protective motivation in general and
little is known about how these protective motivations reflect in people under flood risk and their
subjective perception of the matter. Hence, which clusters of subjective viewpoints are prevalent
among private homeowners concerning their protective motivation is unknown. Knowing these
clusters could be used by risk management agencies to reflect upon current risk communication
designs could thus contribute to making them more effective in increasing the motivation for
implementing flood risk adaptation measures. Hence, the objective of this thesis is to trigger reflection
about current flood risk communication practices by exploring which clusters of motivations are
prevalent among private homeowners at flood risk.
To achieve this, this thesis conducts an exploratory, qualitative study of the rationales of private
homeowners concerning the implementation of PLFRA in an embedded research design. The thesis
opens by introducing the case study of the HochwasserKompetenzCentrum (HKC), an exemplary
institution that offers tailor-made advice on flood risk and potential adaptive measures (HKC - The
new Online Portal, 2020). This is followed by an introduction to the Q-methodology as the main data
collection tool of this thesis which allows for the systematic study of subjectivity and is used to explore
and uncover clusters of opinions surrounding the motivation of private homeowners for implementing
PLFRA-measures. As researching subjective viewpoints require an in-depth a well-balanced and
extensive research tool to measure and reveal clusters of opinions, special rigor is given to the
development of the concourse as the centerpiece of the Q-methodology.
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Regarding this, two sub research question will be answered to establish what scientific literature state
about protective motivation and which theories are used to explain protective motivation and the risk
communication. These sub-research questions are:
SRQ 1:

What motivates private homeowners to display protective behavior?

SRQ 2:

How can local champions contribute to motivating individuals to adopt
innovative practices?

The data collected to answer two sub-research questions are answered is then used to construct the
interview guide for semi-structured expert interviews. The next step of data collection consists of
expert interviews which are subsequently coded and analyzed as the second step of data collection of
this thesis. The results of both methods of data collection are then used for the constructing of the Qset as the central piece of the Q-methodology. Thus, the scientific literature review and the expert
interviews are embedded in conducting the Q-methodology that attempts provide a tool to answer
the following main research question:
MRQ:

Which clusters of subjective viewpoints are prevalent among private
homeowners concerning the motivation to implement PLFRAmeasure?
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Chapter II: Research Design and Methods
2. Research Design
This research follows an embedded sequential instrument development research design and consists
of two different data collection steps. Embedded research “is a mixed-methods design in which one
data set provides a supportive, secondary role in a study” (Creswell, 2018, p. 91) In this design, the
main data collection method is a Q-methodology, which is developed by collecting data collected from
a scientific literature review and subsequent expert interviews (Attems et al., 2020c).
In the beginning, the theoretical framework introduces existing theories on protective motivation
(Rogers, 1975), risk communication (Renn, 2008), and the diffusion of innovation (Rogers, 2003). This
is followed by a scientific literature review that establishes what research states as motivating factors
in protective behavior and the influence of local champions well as risk communication on protective
behavior. In the next step, these data are used to develop the interview guide for expert interviews
with risk communication experts of the case study. Subsequently, these interviews undergo qualitative
content analysis to gain supplement the secondary data of the literature review with primary in-depth
data on the motivation of private homeowners for implementing PLFRA-measures. Thus, a series of
integrated data collection methods are conducted to improve research validity and expand the scope
of the Q-methodology (Carter et al., 2014). The outcome is a Q-methodology that is constructed by a
mixed-method approach in an exploratory qualitative case study design under the involvement of the
HochwasserKompetenzCentrum e.V.

Figure 1: Structure of Research Design/Concourse Construction. Own Graphic.
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2.1. Case Study
Across Europe, there is a variety of agencies that are concerned with flood risk communication
practices. Because the research design includes expert interviews with practitioners on flood risks, this
required identifying cases that include two-way communicative approaches where an expert on
adaptation measures visits individuals at home to give tailor-made advice. M.-S. Attems, Thaler, Snel,
et al. (2020) compiled a list of communicative practices and listed their characteristics, which was used
to identify matching projects. One of them was the Watertoets project in Flanders, Belgium, the other
the flood label in Germany. Due to logistical and reasons, the HochwasserKompetenzCentrum e.V. was
chosen as a typical case where a risk management agency communicates directly with private
homeowners to persuade them to implement flood adaptive behavior on their property and agreed to
collaborate by providing access to experts as well as private homeowners (Seawright & Gerring, 2008).
Additionally, the flood label is still a recent approach to PLFRA-measures and has not yet reached
extensive popularity among private homeowners, but receives praise from research institutions, public
authorities, and other agents of risk management. Furthermore, the format of the flood label allows
for easy evaluation, which could facilitate determining the effectiveness of the risk communication of
the HKC (Umweltbundesamt, n.d.).

2.2. Introduction to the HochwasserKompetenzCentrum
The HKC is a network of honorary experts who advise individuals or cooperation on the benefits of
PLFRA-measures by offering tailor-made and advice on PLFRA-measures (HKC - The new Online Portal,
2020). Interested homeowners can contact the HKC through their website to make an appointment
for a consultation. In this case, trained experts visit interested private homeowners and give “a sound
risk assessment for their house as well as recommendations on how to reduce flood risk through
precautionary measures” (HKC - The new Online Portal, 2020). The consultation is a two-way
communicative act as upfront; the homeowners are asked to fill in a questionnaire about their
property and flood history. Also, during the consultation homeowners can ask questions and give their
input as they receive information about the probability of different flood scenarios on their property.
Eventually, the flood label is issued which makes use of a traffic-light-systems that ranges from red
(high risk) to yellow (medium risk) to green (low risk) to indicate the risk for pluvial and fluvial floods
and contains a summary of the recommendations for PLFRA-measures, which are mostly easy and
cheap to implement.
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3. Methods
3.1.

Q-Methodology

For this thesis, the Q-methodology (QM) is used to investigate the rationales of private homeowners
about PLFRA-measures for several reasons. For one, “it focuses on the subjective or first-person
viewpoints of its participants [and] reveals the key viewpoints extant among [and] combines [this with]
subsequent intercorrelation and factor analysis” (Watts & Stenner, 2012, p. 5) to identify patterns in
subjectivity. Additionally, Q-methodology is not a suitable tool not for making the objective,
quantitative analysis of opinions within the study population but “to sample the range and diversity of
views expressed” (Cross, 2005, p. 207) and hence allows for researching and mapping the subjective
experience of people as they are confronted with self-referential statements as an expression of their
“first-person perspective on the event in question” (Watts & Stenner, 2012, p. 33). In consequence, it
can be used to generate in-depth qualitative data on flood risk motivation among private homeowners.

3.2. Introduction
First originated by Williams Stephenson in 1935, the Q-methodology was developed as a tool in
psychology but proved to be a very flexible method to gain detailed qualitative data. Over the years, it
has spread to a wide field of applications such as chronic pain (Eccleston et al., 1997), childhood studies
(Ernest, 2011), organic farming (Zanoli et al., 2018), or environmental issues (Brannstrom, 2011).
Q-methodology is a refinement of Charles Spearman's factor analysis. Factor analysis makes use of
correlation statistics which are commonly used “to measure the degree of agreement between two
sets of scores [which have been collected] from the same individual” (Kline, 1994, as cited in (Watts &
Stenner, 2012, p. 9). Eventually, through the means of standardization, the results of correlation
statistics “yields a variable by variable correlation matrix (sic) that allows the association between all
of a series m variable to be observed” (Watts & Stenner, 2012, p. 10). Stephenson coined the term Rmethodology for any method of this kind. However, Spearman was not content with the results of
factor analysis. To extract more holistic results that allow for better comparison between individuals
instead of the individuals’ variation from the mean score, Stephenson attempted to revert the factor
analysis “to pursue correlations between persons, rather than correlations between tests or variables”
(Watts & Stenner, 2012, p. 14). For the Q-methodology, the procedure thus is inverted. Consequently,
the participants, called the P-set, become variables exposed to a set of Q-set of statements, the Q-set,
that functions as a ‘new unit of quantification’ which the participant is asked to actively rank in order,
thereby creating the Q-sort (Burt & Stephenson, as cited in (Watts & Stenner, 2012, p. 16). When
completed by all members of the P-set, these Q-sorts can be used to identify clusters of opinions that
emerge out of the q-methodology.
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3.3. P-Sample
Concerning the selection of the p-sample, the literature on Q-methodology requests to sample
participants that “will encompass the maximum diversity of possible subjective viewpoints” (Kampen
& Tamás, p. 3317). When conducting a Q-methodology, it is important to purposefully select a p-set
that accounts for relevant viewpoints and whose rationales matter to the research question at hand
because the Q-set “constitutes the study sample” (Watts & Stenner, 2012, p. 73) and the individual
participant becomes a variable. Solid results can be achieved with 40 - 60 participants with a ratio of
1:3 or 1:2 between participants and statements, but scientific literature also points out that satisfying
results can be achieved with as low as 12 participants (Brown, 1980; Watts & Stenner, 2012). For this
Q-methodology, participants are sampled based on having been contacted and advised by the HKC, to
make sure that all participants are:
a) subject to a varying degree of fluvial, pluvial, or both kinds of flood risks and
b) have received tailor-made information on individual flood risk and potential adaptation
measures on their property.

3.4. Concourse
The most time-consuming aspect of conducting a Q-methodology is the task to create the concourse
as a “population of statements on the phenomenon of interest, [from which] a subset of statements,
known as the Q-set, is selected for investigation” (Paige & Morin, 2016, p. 97). The concourse of the
Q-methodology consists of the overall population of statements which requires the researcher to
identifying all “its components for all analytically relevant subjects at all possible analytical moments
in all analytically relevant contexts” (Kampen & Tamás, 2014, p. 3111) from which a final collection of
Q-statements, referred to as the Q-set, is sampled. Constructing the concourse thus consists of several
sequential steps, which can be divided into statement collection, the selection of q-samples, the
formulation of the Q-statements, and pre-testing (Fontein-Kuipers, 2016).
An effective Q-set is defined by good balance and coverage which allows for sampling a Q-set that will
come “very close to capturing the full gamut of possible opinion and perspective in relation to your
research question” (Watts & Stenner, 2012, p. 58). Additionally, an effective Q-set avoids researchers'
bias resulting from the sampling of the statements which should be collected so that participants do
not feel limited in expressing their opinions by excluding statements that would be relevant to the
range of the relevant opinion domain. The eventual outcome is a Q-set that is used to explore patterns
in subjective representations of beliefs and views of individuals that are part of the subject domain
(Brown, 1993, as cited in (Kampen & Tamás, 2014, p. 3111).
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3.5. Q-Methodology Procedure
In the first step, the participant is asked to read all Q-statements of the Q-set and subsequently presort them into either category agree, neutral, disagree. Neutral statements do not necessarily
represent indifference but instead can also be statements that evoke both agreement and
disagreement. Participants do not have to worry about being overly positive or negative as after the
initial sorting, a finer graded judgment will take place (Watts & Stenner, 2012).
In the following, the participant places the pre-sorted Q-statements in rank order on a grid that follows
a standard distribution that ranges from most agree via neutral to most disagree as people usually feel
strongly about a limited number of statements, whereas the center of the distribution reflects relative
indifference towards an issue. In this context, individuals are asked to place statements to which they
agreed to in the pre-sorting process first, then subsequently place the neutral and disagreed
statements.

Figure 2: Example of a forced-choice frequency distribution of the Q-set. Source: (Watts and Stenner, 2012, p. 18)

The added value of this standard distribution grid is, that the rank-ordering process can create
situations where a participant is forced to place a statement on the negative ranking because he or
she simply agrees less with it than a statement placed more towards the center or on the positive
spectrum. However “a ranking of -2, for example, indicates only that an item is probably agreed with
or otherwise valued, slightly less than the items ranked -1 and slightly more than those ranked -3”, but
no more than that (Watts & Stenner, 2012, p. 80). In consequence, this triggers reflection in the
participants about which statements to place in the most extreme ranks.
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The outcome of the Q-methodology is “groups of persons who have rank-ordered the heterogenous
stimulus items [the Q-set statements] in a very similar fashion [and thus] will potentially identify a
group of persons who share a similar perspective” (Watts & Stenner, 2012, p. 18) and thus form
clusters of opinions. This allows for in-depth interpretation of the qualitative details of the emerging
clusters. The last step of each Q-sorting process consists of collecting post-sorting information by the
researcher. This can be achieved with open-ended questionnaires or interviews, which is perceived as
yielding richer and better-quality data. The aim is to obtain further qualitative data and an
understanding of why the participant decided to place Q-statements on either side of the extremes of
the forced-distribution scale, but also to resolve any misunderstandings or unclarities concerning the
Q-set (Watts & Stenner, 2005, 2012).

3.6. Factor-Analysis
After completion of the Q-sorts with every member of the p-sample, the next step is factor extraction
to identify common or shared meaning between the different Q-sorts, which account for the factors
extracted from the p-set. This is based on a correlation matrix between the different Q-sorts “which
provides a measure of the nature and extent of the relationship between any two Q-sorts and hence
a measure of their similarity or otherwise” (Watts & Stenner, 2012, p. 96). As the number of emerging
factors is generally much lower than the number of Q-statements or Q-sorts, Q-methodology is a data
reduction process that leads to the emergence of clusters of opinions from a set of statements.

Figure 3: Illustration of correlation between the q-sorts. Source: (Watts and Stenner, 2012, p. 97)
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3.7. Analysis and Interpretation of Results
The analysis of the different Q-sorts can be facilitated by using publicly available software packages
such as PQMethod, open-source software that was developed with the purpose “to facilitate data
input, automatically generate the initial by-person correlation matrix, and make processes of factor
extraction, rotation, and estimation very straightforward1” (Watts & Stenner, 2005, p. 80). At the time
of this writing, an online tutorial on PQMethod was available, courtesy of Prof. Susan Ramlo (Ramlo,
2015). The subsequent interpretation of the correlation between the Q-sorts is then highly determined
by the scope of the research. When interpreting the emerging factors, it is important to not focus on
any individual items, but take a holistic perspective to factor interpretation because “the aim of these
processes is not to isolate or abstract individual items for special (and lone) attention, but to quickly
and effectively identify the items that make the most profound or important contributions within the
Factor 1 array” (Watts & Stenner, 2012, p. 154). To facilitate the interpretation of the factor arrays,
the researcher proposes to make use of the crib sheet methods as explained by Watts and Stenner
(2012) which helps to investigate items and “their meaning, significance, and function within” (Watts
& Stenner, 2012, p. 155) their respective factor, which is helpful to avoid making overly ambitious
claims or overemphasize the meaning of the placement of individual items within factor interpretation.

4. Q-methodology Limitations
4.1. Bias & External Validity
The Q-methodology can be susceptible to bias and additionally can face validity issues related to the
construction of the concourse. Kampen and Tamás (2014) discussed several aspects in which the Qmethodology is open to either bias or can have issues with measurement validity. Following is a brief
discussion of how this research attempted to decrease bias how the issue of measurement validity can
be addressed.
A concourse that omits crucial aspects of the opinion domain of individuals concerning a certain topic
is subject to measurement validity as the Q-methodology rests on the assumption that “each
individual’s set of rank-ordered statements is deemed a valid expression of his or her opinion”
(Kampen & Tamás, 2014, p. 3112). Thus, if crucial aspects of the opinion domain are missing, this limits
the participants' ability to freely express their opinion by placing Q-statements on the standard
distribution according to their subjective views. Thus, special rigor was dedicated to increasing the
completeness and balance of the concourse. This was reflected in the construction of this particular

1

For anyone who wishes to get a deeper insight into the statistical analysis of Q, the literature recommends
Steven Browns’ Political Subjectivity APPLICATIONS OF Q METHODOLOGY IN POLITICAL SCIENCE” for a deeper
understanding of the statistics of Q-methodology and is by many considered as the most profound guide for
conducting a Q-methodology. At the time of this writing (January 13th, 2020), a free PDF-version of this work
was available on the internet courtesy of professor Brown (1980)
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Q-set of statements, for which two sequential data collection methods were combined to derive the
Q-statements. Subsequently, expert interviews were conducted to combine methods of qualitative
data collection. Experts of risk communication were chosen because they combine expert knowledge
on the subject matter with first-hand practitioners' experiences. To decrease bias in selecting the
statements, the Q-set was upfront presented to an expert of the HKC to check for redundancy and
intelligibility.
Another aspect concerns the nature of the standard distribution and the resulting forced distribution
set, which is criticized for undermining measurement validity as the nature of a forced distribution Qsort will mathematically increase the chances for “correlations of rankings across respondents”
(Kampen & Tamás, 2014, p. 3114). Free distribution of the statements to ranking values is a legitimate
alternative to a forced set. However, this thesis proposes the use of a forced set because it can be
argued that “a forced choice, standardized distribution […] permits a fully commensurate and less
ambiguous comparison of Q-sorts, it provides data in a [more sic] convenient and readily processed
form” (Block, as cited in (Watts & Stenner, 2012, p. 77). Furthermore, a forced distribution is more
likely to trigger reflection upon the statements, as only a limited number of statements can be placed
at either extreme of the spectrum, which allows for in-depth follow-up questions on the rank-ordering
of statements upon completion of the Q-sort. Besides, a free distribution does not yield any extra
information but burdens the participants with more decision-making (Watts & Stenner, 2012).
To further increase the measurement validity one flood risk communication expert was included in the
planning, in a pre-test of the preliminary Q-sets, and pre-testing of the Q-sort to increase the study’s
content and measurement validity. Additionally, a preliminary Q-set was field-tested with two
participants from the p-sample to check for further check for the intelligibility of statements and
decrease researcher bias. This contained checking for ambiguity and redundancy. Besides, this allowed
for checking if the written instructions as part of the study design were unambiguous and
understandable. Besides, it is recommended to explicitly point out that the study does not serve to
quiz knowledge on PFLMA-measures, but instead is aimed to yield subjective viewpoints which cannot
be right or wrong. However, this also emphasizes the importance of clear and unambiguous study
instructions to avoid confusion and drop-outs among the participants.
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Additionally, Q-methodology is susceptible to bias when participants are guided through the Q- sorting
process because the researcher is:
a) Determining the context in which the Q sort is conducted,
b) Providing instructions for the (forced) Q sort
c) Engaging in discussions with the sorter (Kampen & Tamás, 2014, p. 3314)
Regarding the context, the Q-sorting process can be done either with the help of printed-out standard
distribution and statement cards or online tools. Because of the current circumstances of the COVID19 pandemic, it is advisable to conduct the Q-methodology online communication tool as this had
several advantages. For one, it is less time-consuming, as no cards have to be printed, distributed, and
collected and it allows for easier documentation of the final Q-sort.
Furthermore, setting up fixed dates for conducting the study makes study participants less likely to
drop out as face-to-face communication with the researcher allows for i.e. seeking clarification if
questions are ambiguously phrased (Mulligan et al., 2003). This can also help to reduce response
latency, which can be a problem with online-based survey techniques such as the Q-methodology and
can be indicative of uncertainty or ambiguity of statements (Bassili & Scott, 1996). However, the
presence of the researcher can bias the participants and can lead to participants giving socially
desirable answers. To avoid this, after initial instructions, it is recommended to leave participants alone
while filling in the study, but to remain available for questions. Regarding this, the field-test can
contribute to improving intelligibility and unambiguity of the q- statements, as well as of the written
instructions during the Q-sorting process.

4.2. Generalization and Reliability of Data
Given that the p-set consists of a limited number of individuals, the question naturally arises if the Qmethodology is suitable for making generalizing about the general population and how reliable or
reproducible the results are. This refers to the question if the study were to be repeated with a
different p-set that is equally as diverse, but the same Q-set, similar factors would emerge, “based on
the assumption that only a limited number of attitudes/images, etc. exist on a particular matter and
that Q-methodology provides a vehicle by which these audience segments can be revealed” (Thomas
& Baas, 1992, p. 20). Thomas and Baas break down generalization into two separate subcategories,
with the first being statistical inference, where statements about a general population are drawn from
a specific sample, and secondly substantive interference about a certain phenomenon under
investigation, with the former being “a generalization to and the latter generalization about” (Thomas
& Baas, 1992, p. 22). They illustrated by comparing the results of public polls and a Q-methodology on
the topic of abortion and stated that neither study used random sampling, but both “turned up
perspectives on abortion that were ‘schematically reliable’” (Thomas & Baas, 1992, p. 23).
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This means that it is less important how many participants are in favor or against a certain statement,
but what matters more is the emergence of the factor itself out of the Q-sort. Thus, they argue that
“the replicability of Results in Q-method [sic] does not inhere primarily in statistical facts, but in the
schematical nature of Q factors which depend on interpretation” (Thomas & Baas, 1992, p. 23).
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Chapter III: Embedded Data Collection Methods
5. Concourse Construction
In the first step, the theoretical framework introduces theories that explain adaptive behavior and the
influence of risk communication on protective behavior. It also establishes the horizon for the
subsequent literature review. In combination, these data collection methods aim to answer the
supportive two sub-research questions of this thesis which serve as a basis for expert interviews and
to formulate the Q-statements of the Q-set.

6. Theoretical Framework
The theoretical framework of this thesis introduces protective motivation2 theory with the theory of
planned behavior to highlight the role of coping and threat appraisal for adopting adaptive behavior
and combines this with the theory of planned behavior, which adds how intentions to display adaptive
behavior are shaped by attitudes, subjective norms, perceived behavioral. This is combined with risk
communication theory and diffusion of innovation theory. These theories are used to explain how risk
communication can influence risk adaptive behavior and how early adopters can act as local champions
that positively influence the adoption of new practices in their vicinity.
Thereby, the horizon for the scientific literature review is established, which serves to demonstrate
how these theories are discussed by the scientific literature on the subject matter. This also established
a foundation for the latter to be conducted expert interviews, which will rely on these findings for the
construction of the interview guide. Thus, this is the first step to developing the concourse from which
the Q-methodology will be distilled later on.
6.1. Communication Theory and Risk Communication
Communication theory can help to get an understanding of the influence of risk communication on
adaptive behavior as risk communication is a means to provide individuals with information on risks
and adaptive measures to trigger adaptive behavior.
According to the most widely used model of communication according to Shannon (1948), a
communicative act involves three parties: the sender, transmitter, and receiver. When a
communicative act occurs, a message is formulated by the sender or informative source, then filtered
and encoded by the transmitter, subsequently transported via a channel, i.e., leaflets, voice, etc., and
eventually decoded by the receiver who filters the message from noise, which is anything that disturbs
the hinders the process of coding, recoding and transmitting the message.

2

For this thesis motivation is defined “as an intervening variable that arouses, sustains, and directs activity to
protect the self from danger” by triggering adaptive behavior (Maddux and Rogers (1983, p. 470)).
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Communication can be one-way if the channel does not allow for an exchange of information, i.e., a
television program, or two-way, when the channel allows for feedback loops the parties, i.e., in a faceto-face conversation between an expert and layman.
The role of the medium can also have a considerable influence on risk communication. Mass media
have the advantage of reaching a vast number of people via the use of newspapers, leaflets, brochures,
whereas personal face-to-face communication can be more persuasive.

Figure 4: The Mathematical Theory of Communication. (Shannon 1972, p. 7)

In the context of risk, communication is “a social process of information exchange between any
entities of society on any form of risk (individual, social, political, environmental) that is purposeful”
(Höppner et al., 2010, p. 6). According to Renn (2008), within risk communication, specialized risk
management organizations function as transmitters and secondary sources of risk information that
receive information from the primary source, process and filter it according to their purpose and
transmit it to the final receiver. Thus, the original message is converted “into a new message in
compliance with institutional rules, professional standards, role requirements, anticipated receivers'
interests, and personal preferences” (Renn, 2008, p. 218).
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These flood risk management agencies aim “to forecast, analyze, and manage the hazard” (Renn, 2008,
p. 211) by transmitting the message on flood risk between scientists as the primary source of
information, and private homeowners as the final receiver. Risk communication thereby pursues
several objectives, which are:
I.

To enlighten and to ensure sure that all receivers understand the content of a message
and subsequently enhance their risk-knowledge

II.

To build confidence in risk management agencies by establishing a trustful relationship
between sender and receiver

III.

To induce risk reduction, risk communication aims to persuade the receivers to change
their attitude or behavior concerning specific risks

IV.

To enable cooperative decision-making by providing the conditions for effective
stakeholder involvement so that all affected parties can take part in the conflict-resolution
process (Renn, 2008, p. 212).

Apart from merely transmitting information, risk management agencies can facilitate the exchange
between scientists and laymen by avoiding conflicts that can emerge from a clash of the scientific”
probabilities and magnitude and the layman public generals” (Renn, 2008, p. 212), which tends to
focus on low-chance, but high-consequence scenarios. Additionally, scientific jargon is often perceived
as deliberately excluding non-academic audiences, which can be prevented when the jargon of a
message is recoded to the needs of the target audience by the transmitter. However, scientific
institutions usually do not directly communicate with the general public and consequently, scientific
jargon “serves a valuable function by providing a common and precise meaning of all expression used
within the community [emphasis added]” (Renn, 2008, p. 212). This intrinsic conflict highlights the
importance of secondary sources of information as transmitters between primary sources of
information and the eventual receiver (Renn, 2008, p. 206)
These receivers are often specific audiences, i.e., homeowners that seek information on flood risk and
potential adaptive measures. For this, the information must be framed adequately to maximize the
attention of the target population by making sure that the content of the message on risk meets the
target audiences’ expectations. Several factors can influence the persuasiveness of the communicative
source among them “the attractiveness of the information source, sympathy or empathy of the
receiver for the source, the credibility of the source, the suspicion of honest motives as well as high
social status or power of communication source” (Renn, 2008, p. 231).
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To improve the likelihood of inducing behavioral changes with the means of risk communication, Renn
(2008) identified three essential factors, which are:
I.

Continuous transmission of the same information

II.

Unequivocal support of most relevant information sources

III.

Adaption of the behavioral changes by highly esteemed reference groups or role models
(Renn, 2008, p. 239)

The communication of risk management agencies goes beyond merely providing information on flood
risk, as these agencies attempting to trigger a behavioral change in their target audience. Therefore,
risk communication can be considered a case of instrumental communication because it is ”a conscious
instrument for changing the attitudes and behavior of message recipients” (Demeritt & Nobert, 2014,
p. 317) by providing information on flood risk and adaptive measures

Figure 5: Simplified Structure of Risk communication, adapted from Renn (2008).
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6.2. The Diffusion of Innovation Theory
Everett M. Rogers (2003) classifies the diffusion of innovations3 as a special kind of communication
that is concerned with spreading a message about a new idea or practice. For this, he investigated how
innovations are diffused based on how individuals evaluate the characteristics of innovative practices.
According to Rogers, the various stages of diffusion are a “process where an innovation is
communicated through various channels over time among members of a social system” (Rogers, 2003,
p. 11). In general, a separation between the hard- and software innovation can be made: Whereas
hardware innovation refers to the physical objects that are part of innovation, software innovation
refers to the information that is required for implementing the tool i.e., risk knowledge or flood
adaptive behavior.
A crucial parameter “is the relative speed with which an innovation is adopted by members of a social
system […] measured as the number of individuals who adopt a new idea in a specific period” (Rogers
2003, p. 232), which determines the adaptation rate. Accordingly, Rogers created a classification of
ideal types of adopter categorization based on “the degree to which an individual […] is relatively
earlier in adopting new ideas than other members of a social system” (Rogers, 2003, p. 23). When
confronted with the possibility to adopt new technology, some individuals prefer to wait until prices
drop and practices are well-established, and the risk of unknown setbacks has decreased, whereas
others have already implemented the new practice. Subsequently, individuals that adopt a new
practice can be classified on a spectrum that ranges from early adopters to laggards.

Figure 6: Adopter Categorization based on Innovativeness. Adopted from (Everett M. Rogers, 2003, p. 247)

3

In this context, sharing flood risk responsibilities between public and private partners by motivating private
homeowners to implement PLFRA-measures is treated as a new practice, based on their slow adaptation rate
and the relative novelty of the flood label project.
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Concerning the diffusion of innovation as a communicative practice, Rogers differentiates between
sources of information, which can be individuals or a risk management institution, and channels, as
“the means by which a message gets from source to the receiver” (Rogers, 2003, p. 205). Rogers
differentiates between cosmopolite and localite communicative channels which differ in that
“cosmopolite channels are more relatively more important at the knowledge state, and localite
channels are relatively more important at the persuasion stage” (Rogers, 2003, p. 207). Cosmopolite
channels, in this context, “connect individuals with external sources of information [and] early
adopters are more likely to depend upon cosmopolite channels [because] most individuals do not
evaluate an innovation on the basis of scientific studies” (Rogers, 2003, p. 18), but rely on the
evaluation of experiences of people close to them. This means that early adopters communicate their
experiences and knowledge to a more reluctant individual via a localite channel. Because a lack of trust
can be a major hurdle to risk communication, these early adopters, as part of the local community, can
benefit from being perceived as trustworthy, based on the degree of similarity – or homophily which
contains “attributes such as beliefs, education, socio-economic status” (Rogers, 2003, p. 19). However,
if the similarity is too far-reaching, this lowers the demand for communication as there is insufficient
information to exchange.

In consequence, localite channels are usually more persuasive and

convincing when it comes to the acceptance of a new practice. This is also emphasized by that most
people when confronted with new technologies rely on the experiences of familiar early adopters and
“do not evaluate an innovation on the basis of scientific studies [but] mainly depend upon a subjective
evaluation of the innovation that is conveyed to them from other individuals like themselves” (Rogers,
2003, p. 18). This evaluation concerns five key characteristics of an innovation that determine their
adoption rate, which are:
I.

The relative advantage over former practices;

II.

Compatibility as “the degree to which an innovation is consistent with the existing values
and norms, past experiences and needs of potential adopters” (Rogers, 2003, p. 15);

III.

Complexity as a measure of how difficult people perceive the implementation of the new
practice;

IV.

Trialability as “the degree to which an innovation may be experimented with on a limited
basis” and;

V.

Observability, which refers to how visible or perceivable the benefits of the new practices
are to others (Rogers, 2003, p. 231)
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Innovations that are less complex and have other advantages over current technologies and that are
easily observable, triable, and compatible with current practices thus have a higher adoption rate.
Especially observability of a new practice can spur conversation on the new practice among friends,
family, and neighbors which leads to requesting information about the new technology. However, the
soft innovation information base of PLFRA-measurement “cannot be easily traced or observed [and]
have a relatively lower degree of observability and a thus slower rate of adaption” (Rogers, 2003,
p. 13). Hence, crucial for the diffusion of new practices is the communication between adopters and
non-adopters about the positive characteristics of an innovation. However, consider that individuals
with weaker social ties or marginalized members of society are less likely to benefit from interpersonal
communication and localite channels. In consequence, the positive appraisal of key characteristics of
a new practice can be favorable for the motivation to implement them based on the social exchange
of favorable experiences. But apart from favorably appraising the characteristics of a new practice,
threat and coping appraisal also play a crucial role in motivating individuals to implement adaptive
measures.
6.3. Protective Motivation Theory
Protective Motivation Theory (PTM) was first developed in the context of health psychology to
describe how fear appeals can trigger health-related behavior and was subsequently often “used as a
framework to develop and evaluate persuasive communication” (Conner & Norman, 2005, p. 81). PMT
focus on two central cognitive processes that influence protective motivation and identifies them as a
threat - and coping appraisal can be used to explain the motivation of individuals to protect
themselves from adverse events, with response efficacy as a moderating variable on coping appraisal
(Babcicky & Seebauer, 2019). Applied to risk communication, which aims to trigger adaptive behavior,
this means a message on risk can either be framed in potential loss (damages to property) or gain
(gaining security) frames depending on which information is included or emphasized.
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Threat appraisal is a measure of “how threatened a person feels by a certain risk and is composed of
a cognitive (risk perception) subcomponent and an affective one (threat-related feelings)” (Babcicky &
Seebauer, 2019, p. 1505). Risk perception, in turn, is the result of evaluating the probability of a flood
event as well as the expected severity of the events. Coping appraisal, on the other hand, consists of
three separate variables, which are:
I.

Response Costs as the perceived opportunity cost for adopting a recommended behavior,
i.e., financial costs, the time required or workload

II.

Self-Efficacy is a measure of how a person judges his or her capability for performing a
recommended coping behavior (Woon; Tan

III.

Response-Efficacy as a measure of “the belief that a recommended coping response will
be effective in protecting the self or others from a threat” (Woon, Tan, and Low, 2005,
p. 370)

The interrelation of threat and coping appraisal, therefore, creates “the persuasive effect of a fear
appeal by arousing protection motivation” (Maddux & Rogers, 1983, p. 470) which then triggers
behavior in individuals to protect themselves from danger. They can be influenced by risk
communicative practices that inform about the severity and likelihood of an impending hazardous
event, but also on the “efficacy of a recommended coping responses” (Maddux & Rogers, 1983,
p. 470), copings costs, and coping possibilities. In this context, safety from adverse events is an intrinsic
‘reward’ for implementing protective measures.
Maddux & Rogers (1983) extended PMT by adding self-efficacy expectancy as an additional variable
which they define “as two independent expectancies: an outcome expectancy, the belief that a given
behavior will or will not lead to a given outcome; and a self-efficacy expectancy, the person’s belief
that he or she is or is not capable of performing a certain behavior” (Maddux & Rogers, 1983, p. 470).
They revealed that self-efficacy expectancy positively influenced behavioral changes as “the most
powerful predictor of behavioral intentions” (Maddux & Rogers, 1983, p. 476). There is also a strong
influence of self-efficacy expectancy on coping response efficacy appraisal. However, they confirm that
if high threat appraisal is accompanied by a low coping appraisal, this can result in protective
motivation and non-adaptive behavior such as fatalism or denial.
They rejected the hypothesis of the original PMT which stated that the three variables threat appraisal,
coping response efficacy, and self-efficacy would be multiplicative variables, but also highlighted that
“an additive rule may apply only up to a point” (Maddux & Rogers, 1983, p. 476). This means that
decision-making for adaptive behavior occurs if a combination of these three variables results in
reaching a certain threshold” and added that “if any one of the three variables was at a low level, then
the threshold was reached if both of the other two variables were at a high level” (Maddux & Rogers,
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1983, p. 476). This could be a scenario where risk perception is low, but self-efficacy and responseefficacy are high. Maddux and Rogers refer to this as the precautionary strategy. Another decisionmaking strategy involves high-risk perception and “either high self-efficacy or high response-efficacy”
(PRENTICE-DUNN & Rogers, p. 157). Maddux and Rogers argue that individuals with high-risk
perception are easily persuaded into adaptive behavior and called this strategy the hyper-defensive
strategy [emphasis in the original]. Accordingly, they linked these two strategies to respective
attitudes, namely:
I.

The response is not really necessary (the precaution strategy)

II.

The danger cannot be avoided (the hyper-defensiveness strategy) (Maddux & Rogers, 1983,
p. 477).

Besides, they researched “the reciprocal influence of self-efficacy and outcome expectancy” (Maddux
& Rogers, 1983, p. 478). They frame coping response efficacy as a function of outcome expectancy of
displaying adaptive behavior and state that outcome expectancy could lead to behavioral changes “by
either directly causing changes in intentions and behavior and (2) by causing changes in self-efficacy
expectancy that subsequently influence behavior (Maddux & Rogers, 1983, p. 477).
Babcicky and Seebauer (2019) applied PMT to flood protective behavior and investigated the
interrelation of coping appraisal and protective behavior. They identified, “two separate response
routes, leading to two different response types: A protective route from coping appraisal to protective
behavior, and a non-protective route from threat appraisal to non-protective behavior” (Babcicky &
Seebauer, 2019, p. 1503) based on the interplay of threat- and coping appraisal. Concerning threat
appraisal, they did “not find a consistent association between threat appraisal and protective
motivation” (Babcicky & Seebauer, 2019, p. 1513), but state that fear seems to motivate people to
develop emergency plans on the household level, but fails to generate long-term adaptive measures.
Similar findings were made for risk perception. However, they found a weak correlation between social
support and exchange with fellow community members which they explain due to the “neighbors
[being] the most proximal network that could provide social support in a flood event” (Babcicky &
Seebauer, 2019, p. 1514). In contrast, they confirmed a strong influence of coping appraisal on
triggering adaptive behavior, with self-efficacy as the most influential variable. Especially low-cost
interventions such as collaboration with other members of the community or the creation of
emergency plans resulted in an improved coping appraisal. For middle- to high-costs adaptive
measures, “response efficacy and response costs” (Babcicky & Seebauer, 2019, p. 1514) became more
relevant.
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They conclude that effective flood risk communication should focus on improving coping appraisal
which is more likely to result in protective responses. Their findings support the notion the high threat
appraisal is more likely to trigger non-protective responses and can drive households to seek
responsibility for flood risk adaptive with an external partner or to rely “on public protection and social
support” (Babcicky & Seebauer, 2019, p. 1515). This reliance is largely based on hypothetical
assumptions concerning reliability and is thus problematic and this reliance can lead to an inflated
sense of security. Furthermore, they call for transparent and open risk communication that also
includes information on “to what extent public protection measures and social support can be
effective” (Babcicky & Seebauer, 2019, p. 1516). For this, they proposed detailed and tailor-made
information on response costs and response-efficacy, as well as visualizations of recommended
measures and best-practice examples of private flood adaptive measures. In addition, they propose to
organize informal meet and greets with other private homeowners affected by flood events that could
pass on first-hand experiences with implementing adaptive measures themselves. Therefore, they
conclude that “risk communication measures should specifically target the protective route and avoid
(accidentally) providing incentives that fall within the non-protective route” (Babcicky & Seebauer,
2019, p. 1515).

Figure 7: The structural model according to the PMT. Source (Babcicky and Seebauer
2019)

26
Hence, PMT can explain how risk communication can influence the motivation to adopt protective
behavior as risk communication can shape threat and coping appraisal as central aspects of protective
motivation theory. To highlight the relationship between coping appraisal and displaying protective
behavior, it is insightful to investigate how attitudes, believes, and norms towards protective behavior
translate into performing a certain behavior.
6.4. Theory of Planned Behavior
The Theory of Planned Behavior (Ajzen, 1991) states individuals decide for or against a certain behavior
is depending on their attitude related to its perceived advantages, but is also influenced by subjective
norms, and perceived behavioral control. According to TPB, three variables determine the intention of
an individual to display a certain behavior, which are:
i.

Attitude, which refers to “the degree to which a person has a favorable or unfavorable
evaluation or appraisal of the situation of the behavior in question”

ii.

Subjective Norms refer to “the perceived social pressure to perform or not to perform the
behavior

iii.

Perceived Behavioral Control is the perceived ease or difficulty of performing the behavior
and it is assumed “to reflect past experience as well as anticipated impediments and
obstacle” (Ajzen, 1991, p. 188)

These intentions “are assumed to capture the motivational factors that influence behavior; they are
indications of how much of an effort they are willing to make to perform the behavior” (Ajzen, 1991,
p. 181) under the condition that intentions are voluntary and the individual is in control of his behavior.
However, the respective weight of each factor “can vary between different actions or situations”
(Ajzen, 1991, p. 183).
Perceived behavioral control, attitudes, and social norms are preceded and determined by beliefs
about a certain behavior as “behavior is a function of salient information, or beliefs, relevant to the
behavior [which are] prevailing determinants of person’s intentions and actions” (Ajzen, 1991, p. 189).
According to an information-processing approach to the explanation of attitude-formation, attitudes
are the result of the beliefs that individuals have towards “the object of the attitude” (Ajzen, 1991,
p. 191). These beliefs can be divided into:
I.

behavioral beliefs which are assumed to influence attitudes toward the behavior;

II.

normative beliefs which constitute the underlying determinants of subjective norms, and;

III.

control beliefs which provide the basis for perceptions of behavioral control (Ajzen, 1991,
p. 189).
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Behavioral beliefs are tied to evaluating the possible outcome as the result of performing a certain
behavior. This evaluation results in either positive or negative beliefs which subsequently creates a
corresponding attitude to a behavior. Consequently, attitudes towards a certain behavior are
categorized based on the belief whether the behavior produces favorable or unfavorable outcomes
(Fishbein and Ajzen, 1975, as cited in (Ajzen, 1991)). This subjective valuing is directly proportional to
the “strength of the belief” (Ajzen, 1991, p. 191).
Social norms are an expression of how much individuals are experiencing social pressure to display or
reject a certain behavior. These social norms are hence an expression of social comparisons that
underlines the influence of peers on individual behavior (Gifford, 2011). For the formation of
normative beliefs, individuals evaluate “the likelihood that important referent individuals or groups
approve or disapprove of performing a given behavior” (Ajzen, 1991, p. 195).
Control beliefs may be influenced by past experiences with performing a certain behavior, but also
second-hand information and experiences of acquaintances and friends who had made experiences
with specific behavior influence. Reversely, behavioral control increases “the more resources and
opportunities an individual’s beliefs to possess and the fewer obstacles they perceive to encounter”
(Ajzen, 1991, p. 196) which make it easier or harder to perform a certain behavior. Assuming that the
determining factors of behavior are stable, an evaluation of past behavior could be indicative of future
behavior. However, other theorists pointed out that past behavior could have resulted in creating
habits that are independent of the mediating effect “of attitudes, subjective norms, perception of
control, or intentions” (Ajzen, 1991, p. 203).
De Groot and Steg (2007) confirmed that a “positive attitude, a positive subjective norm, and high
perceived behavioral control” can be used to predict behavior, and highlight that the predictive power
declined from attitudes to perceived behavioral control to social norms (Groot & Steg, 2007,
p. 1831). Similarly, their research revealed “that attitude towards behavior indicated the largest
correlation with adoption propensity (Weigel et al., 2014, p. 627).
Hence, the theory of planned behavior has conceptual overlaps with protection motivation theory in
control beliefs and self-efficacy refer both to the evaluation of an individual capacity for dealing with
a certain situation and with the diffusion of innovation theory as attitudes can be influenced by the
positive experiences of others with new technology. To explain what motivates individuals to display
adaptive behavior, the theoretical framework investigated protective motivation theory, the theory of
planned behavior, the communication theory, and the diffusion of innovation theory. Protective
motivation theory highlighted that positive coping and balanced threat appraisal can trigger adaptive
behavior. The theory of planned behavior added to this that having positive attitudes towards flood
risk adaptive behavior can increase protective motivation. These attitudes are influences by the
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underlying belief system, consisting of behavioral, normative, and control beliefs. These beliefs can be
influenced by local champions as they demonstrate favorable characteristics of the technology. This
can be related to the diffusion of innovation theory that states the adoption rate of a new practice
depends on the perceived advantageous characteristics of a new practice and the subsequent sharing
of experiences among members of a social system.
In this context, it fused theories on motivation and behavior of individuals based on the shared variable
coping appraisal/perceived behavioral control. Furthermore, it added the diffusion of innovation
theory as a special kind of risk communication to explain how local champions can use localite channels
to share their positive experiences with a new practice, thereby shaping positive attitudes concerning
the practice. This is embedded in communication theory and risk communication to influence people’s
behavior and triggering adaptive behavior by conveying knowledge on flood risk and coping measures
as well as positive experiences. Following this is scientific literature that takes a closer look at the
individual aspects that were mentioned in the theoretical framework. Hence, the theoretical
framework established the horizon for the literature review.
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4. Literature Review
Based on the theoretical framework, the scientific literature aims to display how scientific literature
discusses threat and coping appraisal as the overarching cognitive processes that shape protective
motivation theory and the role of attitudes and intentions for displaying adaptive behavior.
Additionally, it provides an overview of practices, where local champions influenced the diffusion of
new practices of innovations. For this, peer-reviewed and on google scholar publicly available sources
were read. Further criteria such as date of publication were not taken into consideration.
4.1. Threat Appraisal
As discussed in the theoretical framework, the interplay of threat and coping appraisal can be
predictive for displaying protective behavior. Risk perception is a term that can “be defined as the
combined measurement of ‘perceived probability’ and the ‘perceived consequences’ of a certain
event” (Bubeck et al., 2013, p. 1483). On an affective level, it is an expression of “how threatened a
person feels by a certain event” (Bubeck et al., 2013, p. 1484), whereas, on a cognitive level, it is an
expression of how an individual judges the level of risk based on information on risk. Risk awareness
can be influenced by spreading information on risk vulnerability, the expected severity of events, their
probability, and the benefits of adaptive behavior as well and acknowledging that current public flood
risk adaptation strategies might not suffice in the future (Babcicky & Seebauer, 2019; Höppner et al.,
2012; Wang, 2020). Often, it is hypothesized that high-risk perception will trigger adaptive behavior in
individuals, however, the literature review can only partially confirm this.
Thieken et al. (2007) investigated flood preparedness and flood damage response in Germany after a
catastrophic flood event in 2002. They found that risk awareness motivated people to gather
information on PLFA-measures, but this did not necessarily translate into the implementation of
adaptive or preventive measures Furthermore, they point out that information on cost-benefits of
measures and their effectiveness was needed as more knowledge on response-costs and response
efficacy was required. They also point out that different demographics, i.e., elderly, tenants or
homeowners have different needs, which is why to improve self-efficacy, “information about private
precautions has to meet people’s interests and capabilities in order to convince them that they will be
able to reduce their potential flood damage significantly” (Thieken et al., 2007, p. 1035). The most
crucial factors when responding to a flood event are the number of people available for support and
whether they have enough time to implement adaptive measures, which is why Thieken et al.
recommend neighborhood initiatives and early flood warnings.

30
Grothmann and Reusswig (2006) conducted interviews with flood-prone individuals in Cologne and
compared the influence of different socio-psychological and socio-economic factors on flood risk
adaptive behavior. They found that “perceptual factors are better than the socio-economic factors at
predicting flood adaptation” (Grothmann & Reusswig, 2006, p. 117). They argue that risk
communication that provides people risk information is not highly likely to trigger adaptive behavior
and point out that information on coping measures is needed environment. They confirm that nonprotective behavior has a strong demotivating influence on people, much like trust in public flood risk
adaption measures. They conclude that high risk perception in itself is not a strong predictor for
adaptive behavior and argue for one as it must be accompanied by high coping appraisal (Grothmann
& Reusswig, 2006). They also highlight the possibility that the positive feedback of already
implementing PLFRA-measures could have caused lower risk perception as a result.
Balanced risk awareness and sufficient threat appraisal are positively correlated with adaptive
behavior and are a central aspect for private homeowners to opt for protective behavior (Kuhlicke et
al., 2011). Conversely, low levels of risk awareness about current or future, climate change-related
risks of increasing risks of pluvial or fluvial floods can result in not displaying risk adaptive behavior or
overlook the risk altogether (Terpstra et al., 2009).
Trust in public flood risk prevention measures can lead to less willingness to implement PLFRA because
it affects risk perception in a cognitive and affective way. This means that risk awareness concerning
the likelihood of flood events is lower when there are public flood risk adaptation measures that can
result from seeing all responsibility for flood risk adaptation with public authorities and thus have
developed adaptive expectations (Rauter et al., 2020; Wachinger et al., 2013, p. 1061).
On an affective level, public flood risk adaptation measures can also reduce feelings of threat and fear
(Terpstra et al., 2009). Consequently, they correlate negatively with the implementation of PLFRAmeasures, “depending on whether the measures support adaptive behavior, e.g., warning systems or
reduce the need to adapt on a private level, e.g., retention basins” (Attems et al., 2020c, p.3).
Conversely, not trusting public authorities with the implementation of adaptive measures can increase
motivation to implement PLFRA-measures.
Direct and personal former flood experiences, in contrast to mediated experiences by i.e. mass media,
play a crucial role in peoples risk awareness and to them feeling vulnerable to flood hazards, which
influences their willingness to protect themselves because they “appraise adaptation as more effective
than nonvictims” (Zaalberg et al., 2009, p. 1772).
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Scolobig et al. (2012) found that when asked for their main reason for risk awareness, people in a floodprone alpine region in northern Italy, 90% stated former flood experiences, 28% mentioned
environmental signals (such as extreme weather events), 5% referred to official sources of information
and “12% refer mainly to local knowledge about past events based on oral transmission” (Scolobig et
al., 2012, p. 12).
Concerning risk awareness, climate change has a limited effect on peoples risk perception as people
“are not physically exposed to the consequences of climate change due to the inertia of the
consequences such as rising mean global temperature” (Zaalberg et al., 2009, p. 1776). Also, people
tend to see climate change and flood risk as two separate phenomena, because people tend to
experience flood risk firsthand as real, whereas climate change information is always mediated to them
and not firsthand. Thus, “although flood victims are more likely to feel that climate change is an issue
of personal importance, they are no more knowledgeable, concerned or active in relation to climate
change than people without flooding experience” (Whitmarsh, 2008, p. 368).
Even though, if accompanied by a high coping appraisal, risk perception is an important predictor for
risk behavior, risk communication approaches that only focus on communication risk without
additional information on how to prepare accordingly can also trigger non-protective behavior. Nonprotective behavior can, i.e. consists of hopelessness, denial, or wishful thinking, based on that
“unrealistic belief in the safety of public flood protection” (Bubeck et al., 2013, p. 1334). Additionally,
postponement can also be a factor, as people might be aware of their flood risk and positively appraise
adaptive measures, but decide to postpone adaptive behavior to the future, thus “it is not the lack of
awareness but inactivity that leads to increased vulnerability of flood-prone residents” (Bubeck et al.,
2013, p. 1336). Similarly, people might be aware of flood risk in their neighborhood, but still can be in
denial about the risk on their property, which can also result in postponing the implementation of
PLFRA-measures (Terry, 1991).
In summary, effective strategies for increasing risk awareness and threat appraisal can persuade
private homeowners to opt for flood risk adaptation (Osberghaus, 2015). However, overly strong risk
perception can result in maladaptive practices in responses to flood risks such as fatalism or denial and
is detrimental to motivating people to implement PLFRA-measures. In general, it was found that risk
perception is not a strong predictor of adaptive behavior. Yet, threat appraisal can motivate people
“to assess possible coping strategies” (Neuwirth et al., 2000, p. 723).

32

4.2. Coping Appraisal
The coping appraisal is a crucial aspect for the motivation of private homeowners to opt for adaptive
behavior, as individuals with a high coping appraisal are more likely to opt for adaptive behavior
(Bubeck et al., 2012; Wang, 2020). Bubeck et al. (2013) conducted interviews with flood-prone
residents of Cologne to test for the influence of response efficacy, self-efficacy, and response costs as
variables that influence coping appraisal. Concerning response costs, they found them “to be mostly
insignificant” (Bubeck et al., 2013, p. 1336) except for “the costs of implementing expensive structural
mitigation measures” (Bubeck et al., 2013, p. 1337) for which income can be a decisive factor for the
decision to implement PLFRA-measures. Thus, this should be taken into consideration when extensive
structural measures are recommended, i.e., by also pointing out financial support schemes or the
possibility to ask for support from insurance companies such as could fee reduction when PLFRAmeasures are implemented (Bubeck et al., 2013). Besides, the opportunity costs of the time required
to install measures matter in that individuals are less likely to implement measures that are timeconsuming to implement.

In contrast, response efficacy is a strong influence of perceived coping appraisal but can vary between
different kinds of adaptive behavior, i.e. “the belief that flood-adapted building use can effectively
prevent or reduce damage in the event of a flood has an important influence on precautionary
behavior” (Bubeck et al., 2013, p. 1334). To address response-efficacy, case-specific information on
the varying degree of technical and financial feasibility is required, which depend on the type of
housing or flood, as well as flood probability and -magnitude. However, all measures have in common
that they are voluntary and thus depend on the self-responsibility of the homeowners (M.-S. Attems,
Schlögl, et al., 2020). Investing in a flood insurance can be considered a private adaptation measure,
however, it does not increase the resilience of physical structures, but offers compensation for
damages that already occurred (Thieken et al., 2007). Furthermore, the information given out by
insurance companies can be misleading “by encouraging building in flood‐prone areas when premiums
are not appropriately calculated according to risk” (M.-S. Attems, Thaler, Genovese, & Fuchs, 2020,
p. 13). Poussin et al. (2014) found “that perceived self-efficacy is significantly related to the
implementation of mitigation measures” (Poussin et al., 2014, p. 73) as individuals with high selfefficacy also have high intentions for actually implementing measures, except for coastal regions,
which might be to the very destructive nature of coastal floodings.
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Bubeck et al. (2012) argue that to improve coping appraisal and perceived responsibility, “other
perceptual factors such as “the perceived effectiveness of measures, their estimated costs, and the
perceived responsibilities in flood management have to be included” (Bubeck et al., 2012, 1493). They
argue that improving self-responsibility is crucial and establishing a trustworthy communication
between sender and recipient of information on flood risk as trust in the communicative source is a
powerful mediating factor (Bubeck et al., 2012; Renn, 2008). This not only entails highlighting the wide
array of potential measures but also pointing out that the costs of different measures vary
considerably. Additionally, the social environment can have a positive influence on coping appraisal
and adaptive behavior “because if the majority of homeowners in the neighborhood implemented a
flood mitigation measure, it is likely that other individuals also want to follow suit” (Bubeck et al., 2013,
p. 1336).
Other socio-demographic factors have little influence on displaying adaptive behavior and therefore
are poor indicators, except for expensive structural measures (Bubeck et al., 2012; Bubeck et al., 2013).
Age can play a role in that older people have had considerable time to implement measures or a more
familiar with the flood risks in their community due to long exposure or former flood events. However,
willingness to invest in new measures decreases with old age (Poussin et al., 2014).

4.3. Risk Communication
In literature, risk communication is identified as a key concept to increase the motivation of private
homeowners to implement PLFRA-measures, based on the assumption that individuals with a flood
risk “are lacking in their knowledge of science and risk and that providing more or better information
will produce more ’rational” responses’” (O'Sullivan et al., 2012, p. 2272). Thus, risk communication
plays a central role in the development away from mere engineering public flood adaptation measures
and towards integrated flood adaptation approaches under the inclusion of private homeowners
(Demeritt & Nobert, 2014).
Risk communication provides people with information on flood risk and adaptation measures and
therefore can positively influence the positive coping appraisal, under the assumption that individuals
are rational beings. To increase persuasiveness, risk communication should also communicate
information on how to implement PLFRA-measures, where to get professional support and equipment,
an estimation of cost-benefits of the measures, and “additional information on the effectiveness of
flood mitigation measures” (Bubeck et al., 2012, p. 1493). By positively influencing coping appraisal,
risk communication can increase resilience by providing crucial and relevant information to people
who are affected by impeding natural events (Bubeck et al., 2012; Höppner et al., 2012; Renn, 2008).
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However, risk communication should also include specific information about the differences between
“efficient and nonefficient coping strategies” (Zaalberg et al., 2009, p. 1774), to trigger people into
displaying adaptive behavior. This is because “maladaptive responses such as avoidance, wishful
thinking, and postponement are found to be important influencing factors in response to flood risk”
(Bubeck et al., 2013, p. 1336).
Risk communication can fail to influence adaptive behavior for several reasons. For one, information
cannot be too complex to be understood by the population. In other circumstances, low trust in public
authorities can hinder the communicative process and diminish efforts to trigger adaptive behavior.
Trust in the communicative source is a major component for effective risk communication (Snel et al.,
2020), especially in uncertain situations such as risk assessment where “trust becomes a construct of
considerable importance when dealing with unfamiliar, infrequent and complex environmental
hazards” (Patons, 2008, as cited in (Wachinger et al., 2013, p. 1061). This not only entails trusting the
communicative source with their expertise but also with their intentions because if people assume
that an expert has inappropriate motives, such as personal benefit, this undermines trust. There, to
increase trust, they argue that the “information source should not only be a flood hazard expert but
also a community member which is known to the people […] there has to be a personal connection to
the sender” (Attems et al., 2020c, p.7).
Concerning the media and channel of risk communication, mass media i.e. television, radio programs,
or print have the advantage of reaching a vast audience and thus can help to widely spread
information. However, the persuasiveness of mass media can be low (O'Sullivan et al., 2012). Besides,
the way media portray risks can differ from the approach of risk management agencies because “risk
managers are interested in emphasizing prevention and reassurance, reporters are more likely to be
drawn to sensation, conflict, and drama” (Höppner et al., 2010, p. 13). Reversely, other modes of
communication such as face-to-face personal interaction are in tendency more persuasive and can
help to avoid misunderstandings (Twigger-Ross et al., 2009) because “one-way, written or verbal
communications tend to enable learning and active engagement less well than dialogic and interactive
forms of communication” (Höppner et al., 2010, p. 45) which is why they often do not succeed in
induce changes in risk-adaptive behavior.
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Because people vary not only concerning their specific flood risk but also in their needs, “the designers
of risk communication need to be aware of the information needs of the target population and the
best means of communication” (Maidl & Buchecker, 2015, p. 1591) which requires “a greater
understanding of social groupings and different perceptions of flooding is also needed” (Twigger-Ross
et al., 2009, p. 42). In consequence, communicative approaches that consider these aspects increase
their persuasiveness by tailoring their communicative approach to meet the expectations and
individual needs of people at risk.
4.4. Tailor-Made Flood Risk Communication
Scientific literature states that tailor-made communicative approaches can be more effective than topdown one-way approaches, even though they usually reach a lower number of people (Haer et al.,
2016; Maidl & Buchecker, 2015). This is because risk information assessment “is dependent on an
individual’s judgment and perception of the risk. This is in turn influenced by the socio-cultural context
of the risk, how this is subjectively viewed” (O'Sullivan et al., 2012, p. 2272). However, in practice,
tailor-made flood risk communication does not always lead to increased protective motivation.
David et al. (2019) performed a case study on a government-led project in Flanders, Belgium where
the local government approached private homeowners with tailor-made flood risk including coping
recommendations. In this context, they investigated if tailor-made, bi-directional flood risk
communication on the coping appraisal is more effective in motivating private homeowners than oneway communicative approaches. Their findings revealed that the project was most effective among
households that already displayed high flood risk awareness and consequently often had adapted their
property accordingly and that the project did not succeed in establishing two-way communication with
more reluctant households. Hence, they conclude that tailor-made advice from external sources alone
“will not be fully effective in the diversification of leading actors in flood risk management” (Davids et
al., 2019, p. 549) as the majority of the private homeowners did not respond to the offer of flood risk
advice. They propose to make use of local knowledge and to involve more actors, such as brokers or
insurance companies in flood risk adaptation in flood risk management. In this context, having received
tailor-made advice on induvial flood risk and vulnerabilities could strengthen the bargaining power of
private homeowners.
Attems et al., (2020c) researched risk communication approaches that were based on mutual decisionmaking processes based on personal interaction with trustworthy experts. They state that this
approach does not automatically lead to higher PLRA-measures implementation. To improve on that,
they propose to install a second participatory pathway where experts and homeowners continue to
interact after the initial consultation to foster a mutual decision-making process but point out that the
willingness to engage in personal communication between expert and homeowner is low (Attems et
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al., 2020c). Earlier research highlighted that private homeowners in Austria not only displayed highrisk awareness and willingness to implement measures and. They also felt largely responsible for
implementing PLFRA-measures and expressed the wish “to be involved in decision-making processes
concerning protection measures in their area” (Attems et al., 2020c, p. 14).
Besides, Höppner et al. (2012) point out that there is a gap between the recommended participatory
practices by the scientific community and what is currently implemented in communicative practices
in Europe. Their research reveals that most of the communicative practices are one-way
communication practices. The few participatory communicative processes they identified tended to
serve as a means to improve the “acceptance of current or future measures among the wider public,
but omit open-end discussions on cost and benefits, potential differences in acceptable risk, or the
desired outcome (Höppner et al., 2012, p. 1765). Therefore, in practice, two-way communicative
practices under the involvement of private homeowners are still of limited success. Subsequently, they
argue that implementing participatory two-way communication projects remains a challenge,
“particularly in the pre-assessment and appraisal phase of risk situations, but also in the planning of
prevention measures” (Höppner et al., 2012, p. 1775). Lastly, they point out the lack of evaluating
communicative practices and remark that “interviews, group discussions, and stakeholder workshops
can be used to test whether the design, language, content, and timing of risk communication meet the
needs of the target group” (Höppner et al., 2012, p. 1775).
Apart from risk management agencies, early adopters of a new practice can act as local champions
within their community and as such can have a positive influence on the acceptance and
implementation of new practices among their peers.
4.5. Local Champions as a Special Kind of Risk Communication
Local Champions are individuals that act as early adopters that “leaders who are centrally involved
with effective transformation […] of a new philosophy, technology and/or work-related processes”
(Rogers, 2003; Taylor et al., 2011, p. 412). These individuals act out of intrinsic motivation and not
because of roles that were externally described to them. Therefore, they can be important drivers for
the acceptance and diffusion of new practices and thereby contribute to increasing resilience.
In scientific literature, local champions were identified as crucial drivers for the diffusion of a variety
of environmental or sustainability practices within their social system and often display common
typical character traits, behaviors, and beliefs. Taylor et al. (2012) examined factors that assist local
champions to exert influence within the transition in the Australian urban water industry towards
water-sensitive cities. They found that local champions are highly motivated and interconnected
individuals that had a positive influence on the communities’ risk perception. Furthermore, they can
facilitate the transfer of knowledge laterally within the community (Scherer & Cho, 2003; Taylor et al.,
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2012; Williams & Sullivan, 2009). Local champions often display behavior typical behaviors such “as
scanning to identify innovations, or for opportunities to exert influence” (Taylor et al., 2012, p. 91).
This can be, i.e., and for an environmental crisis that opens a window of opportunity to exert influence,
which can be used for strategic framing by labeling an initiative as a response to a crisis. Lastly, they
are skilled in building advocacy coalitions and social networking and therefore succeed with getting
the right people involved (Taylor et al., 2009; Taylor et al., 2011; Taylor et al., 2012). As for typical
character traits, he identified creativity, persistence, resilience, and openness to experiences, which
“related to a person’s propensity to be innovative, creative, and open to new approaches (Taylor, 2009,
p.885). Furthermore, the local champions demonstrated:
“strong personal commitment to […] environmental sustainability, a good general knowledge of the water
industry and associated technology, advanced skills at exercising influence, high levels personal power; and
key leadership behaviors such as identifying opportunities for influence, choosing the right influence tactics
for the right target and time, executing a variety of such tactic, developing and encouraging colleagues, and
undertaking advanced forms of social networking” (Taylor, 2009, p. 888).

Concerning the demographics of the local champions, Taylor points out that they display a high degree
of career mobility which is in line with openness to new experiences and the willingness to strive for
new tasks. Regarding power to drive change, five of the six investigated champions had moderate to
strong levels of power, but all of them displayed a preference for executing personal rather than
positional power. Additionally, they discovered that local champions tend to focus on strategic
networking and often displayed typical behaviors such as “articulating an inspiring vision; questioning
the status quo; gathering political and managerial support; expressing enthusiasm and confidence, and
persisting under adversity” (Taylor, 2009, p. 888).
Nygrén et al. (2015) investigated the motives, experiences, and barriers of local champions in private
renewable energy projects and identified typical local champions’ attributes, motivations, and
personality traits. They also point out that local champions usually feature “high levels of power and
excel at exercising influence as a result of personal attributes rather than their position, such as expert
knowledge” (Nygrén et al., 2015, p. 85). They contributed to diffuse innovations by making use of
“interaction channels inside a social system” (Nygrén et al., 2015, p. 80) and therefore helped to spread
information that they received from external sources. Further crucial local champions aspects
identified by Nygrén et al., include their motivations, their role in the diffusion process, the positive or
negative experiences they made with the new technology as well as their key communication sources.
Most interviewees reported positive experiences with implementing renewable energy sources on
their property.
However, they mostly had spent considerable time and money and their projects, which may make
them positively biased and requires to differentiate between the final product and the implementation

38
phase. Frequently stated motivations of local champions include environmental concerns, financial
aspects, general interest in technology, public recognition, the willingness to promote sustainable
energy solutions as well as aspirations for self-sufficiency.
However, they pointed out that for energy supply, the outcome for the individual – energy – is very
similar regardless of it resulting from public or private measures. Subsequently, the decision-making
process concerning the installation of renewable energy sources is often dominated by financial
aspects but also perceived risks and benefits, as well as social values. Additionally, “the lack of
supporting social structures, supply chain services, and conventions can make adoption difficult for
individuals” (Nygrén et al., 2015, p. 81). Additionally, path dependency and technological lock-ins, as
well as lack of education and unfavorable social norms can undermine the influence of local champions
and the diffusion of innovation. Thus, local champions may be intrinsically motivated and display
character traits that facilitate it to persuade others to follow their example, but the diffusion of
innovations but also relies on social interaction.
Ruggiero et al. (2014) analyzed investigated the influence of local champions as micro-level key
stakeholders in various European community-based renewable energy projects. They argue that local
champions can be drivers or barriers for a project, depending on the perceived benefits or drawbacks
for them. Their findings support that “local champions were supportive through primarily their values,
skills and competencies [and] owned relevant non-material resources” (Ruggiero et al., 2014, p. 59).
They had a positive influence on the implementation of new projects with their desire to demonstrate
its viability, by promoting its benefits for the community but also the willingness to volunteer for the
sake of environmental protection. However, while the values of local champions can be important
drivers for the implementation of new practices, they can also be a hindrance if they lack the necessary
competencies or skills.
Genevieve Simpson (2018) investigated the influence of local champions in the implementation of
renewable energy sources in rural Australia. She states that local champions s trustworthy members
of society as a crucial factor in the social acceptance of the new technology. Her findings indicate that
it is important that “the general public develops a level of awareness of the potential benefits which
led to supporting political initiatives for its promotion” (Simpson, 2018, p. 126). Simpsons’ findings
“suggest that local [...] champions can be effective in promoting community and market acceptance of
renewable energy sources” as these individuals were able to “explain the federal and state incentive
schemes […] and also took advantage of links to media representatives” (Simpson, 2018, p. 131) which
gave them as a platform to promote the viability of renewable energy. Furthermore, the local
champions were able to point out “government-based financial incentives available to the community”
because he engaged with local government representatives (Simpson, 2018, p. 134). Besides, these
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individuals offered help for physically installing renewable energy sources, thereby increased selfefficacy and coping appraisal in the community.
However, Simpson also points mentioned that inclusivity can be a problem, as more peripheral
community members of the community benefit less from the presence of local champions. As major
barriers to the influence of local champions, she identified a lack of (technical) skills or information, as
well as limited access to a trusted installer/market player which can negatively affect the willingness
to invest in the new technology.

5. Interim Conclusion
Developing the theoretical framework of this thesis also established the horizon for the scientific
literature review which in combination allowed for answering the sub-research questions of this thesis.
The scientific literature review revealed that coping and threat appraisal are the two main cognitive
processes that explain what motivates people to protect themselves from hazardous events. Coping
and threat appraisal can differ from situation to situation, as there are different kinds of threats (fluvial,
pluvial, coastal flooding, but also different kinds of adaptive measures (structural or non-structural
measures). According to the appraisal of a given situation, this can lead to adaptive behavior, such as
the implementation of PFLRA-measures or non-adaptive measures such as denial, wishful thinking, or
postponement, all of which do not increase vulnerability to flooding risk. Both appraisal processes are
influenced by different variables. The positive coping appraisal is influenced by response costs, selfefficacy, and response efficacy, whereas threat appraisal is determined by risk awareness and risk
perception, based on the expected severity of the events and the vulnerability of the property to risks
as well as former flood experiences. Response costs play only a minor role unless the proposed PLFRAmeasures consist of expensive structural measures whereas having positive self-efficacy and response
efficacy increases the likelihood of adopting adaptive behavior.
Risk communication can influence coping appraisal by providing crucial information on adaptive
measures, their feasibility, response efficacy, and response costs. Besides, risk communication can also
shape risk awareness and perception by providing information on flood risks, the likelihood of flood
events, expected severity. Subsequently, flood risk communicative approaches are often framed in
gain (safety) and loss (damages to property and health frames). However, if risk communication is too
centered around arousing fear, this can lead to non-adaptive behavior. Thus, it should also openly
address the difference between adaptive and non-adaptive behavior.
Tailor-made risk communication plays an important role to positively influence coping appraisal
because they not only include information about impeding risks but also aims specifically to trigger
adaptive behavior by “changing the attitudes and behavior of message recipients” (Demeritt & Nobert,
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2014, p. 317). Consequently, these so-called risk management agencies provide people at flood risk
with case-specific information on the likelihood of flood events on their property, but also detailed
information on how and where to best implement PLFRA-measures. However, the majority of risk
communication practices in Europe are still one-way and non-participatory (Höppner et al., 2012). In
this context, one-way practices such as the use of mass media do have the advantage when it comes
to spreading knowledge or information to a wider audience, but in comparison to personal and twoway communicative practices can lack persuasive power (Höppner et al., 2010).
As demonstrated in the theoretical framework, risk communication is a purposeful exchange of
information between senders and receivers. Early adopters of a new practice can contribute to the
diffusion of the innovation process by engaging in a special kind of communication that is concerned
with the spreading of information and positive experiences concerning new technology through
interaction and communication channels within a social system (Nygrén et al., 2015; Renn & Walker,
2008). Regarding this, the degree of similarity between individuals can have a positive influence on
their trustworthiness and persuasiveness. This information they diffuse among their social system
concern the characteristics of an innovation that determine its adaptation rate. These characteristics
are observability, relative advantage, trialability, complexity, and compatibility.
For the implementation of renewable energy sources or developments towards water adaptive cities,
the scientific literature review stated that local champions can function as early adopters that increase
the motivation of individuals to also adopt new technology. They do so by demonstrating positive
characteristics of the new practice, i.e., by implementing measures, they increase the observability of
new technologies and by using i.e., solar panels, demonstrate their triability, and the relative
advantage over former practices by producing their energy from renewable sources, and compatibility
with current values as well as the low complexity of installing and running the installations. This helped
to increase the acceptance of new practices among their peers.
In line with communication theory, these individuals can make use of localite or interpersonal channels
of communication, in contrast to cosmopolite channels, where the information comes from an external
source, thereby helping helped “to generate, coordinate, and communicate the necessary local
knowledge, resources, and trust” (Allen et al., 2012, p. 1) to diffuse new technologies or practices. This
can ultimately lead to the transfer of knowledge and information not only between external risk
management organizations and communities but also within the communities. Thus, they can facilitate
the implementation of new technologies by providing their peers with important information on the
implementation of new practices, but also by being role models and offering help to others or by
pointing out subsidies of financial schemes to help with implementation. These individuals often
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display character traits such as openness to innovation and could draw their persuasiveness from being
trusted members of society, as well as high degrees of homophily and personal power.
Furthermore, local champions are often display behaviors such as scanning for windows of opportunity
and framed the new practice favorably. In the next step, the primary data on protective motivation is
used to development of the interview guide for the expert interviews to yield additional secondary
data.

6. Expert Interviews as Practitioners Perspective
For the expert interviews, key aspects that emerged from the literature review were used to create
guiding topical questions on the motivation of individuals for implementing PLFRA-measures, but also
potential barriers as well as an estimate about the influence of local champions for diffusing adaptive
behavior. Consequently, the interview guide is structured around three main topics, which are:
i.

What do the experts of the HKC think motivates private homeowners to opt for PLFRmeasures?

ii.

What do the experts of the HKC think are barriers for private homeowners to implement
PLFRA-measures?

iii.

What do the experts of the HKC think about the influence of local champions for the
diffusion of PLFRA-measures?

Expert interviews were chosen as it is more time-efficient than other data collection methods i.e. as
surveys or conducting a Delphi method. Experts, in this context, can draw from in-depth knowledge on
a particular field, that “is not accessible to everyone [and] is superior to everyday knowledge” (Bogner
et al., 2009, p. 220) which qualifies them to assist with a problem as complex as increasing the
motivation of private homeowners to opt for PLFRA-measures. Interviewing practitioners can serve as
a shortcut to insiders’ perspectives on the motivation of private homeowners to implement PLFRAmeasures. As they are directly involved with the implementation and development of problem
solutions on the ground, the experts of the HKC are especially suited for this approach, as their
knowledge is not confined to a theoretical knowledge-based level but also covers a practitioner's
perspective. It was decided to opt for semi-structured interviews, as they allow for flexibility within
the interviewing process and the order of the questions, allow for follow-up and probing questions to
yield further information, and can therefore yield the independent thoughts of experts on face-to-face
flood risk communication (Adams, 2015; Kallio et al., 2016).

42

6.1. Expert-Sampling
The sample population consisted of all HKC flood risk experts (n=140). The vast number of experts in
combination with time constraints required to sample a feasible number of interview partners. For
this, the former chief executive officer was interviewed, which took place on November 30th, 2020,
and was used to snowball further potential interview partners. This resulted in a list of 12 flood risk
experts who were subsequently contacted via email. This email contained a cover letter and a short
description of the research project and a request for a short interview. This cover letter resulted in a
total of 11 total responses which resulted in conducting 9 expert interviews and one upfront interviewguide field-test.

6.2. Interview-Guide Field-test
Because the quality of the data obtained in an expert interview depends on the quality of the interview
guide, special attention was placed on the interview guide development (Kallio et al., 2016). To
improve ambiguity, the wording of the questions, and to ensure that the interview questions do not
lead to the collection of either irrelevant or invalid data, the interview guide was field-tested on
January 25th, 2021, with the first scheduled expert interview. To facilitate the evaluation process, this
call was video-recorded with consent and subsequently analyzed. The field-test helped to give an
estimate for the length of the interview and to scan for respondents-fatigue and indicated the right
logical order of the questions which gave the researchers the chance to make informed changes
(Hennink et al., 2011; Hurst et al., 2015). This resulted in slight iterations of interview questions, while
other questions proved to be too lengthy and subsequently were condensed. Yet, other questions
were expanded or split up into follow-up questions for more in-depth inquiry to ask for risk awareness
in the context of climate change. Also, this led to the elimination of one question that did not yield
answers that were within the research field. The remainder of the interviews followed the adjusted
interview guide4 and were conducted between January 25th and February 2nd online either with
Microsoft Teams or Skype.

6.3. Data Saturation Expert Interviews
Failure to reach data saturation can negatively affect internal validity. Saturation is thereby reached
when the conduction of further interviews does not yield any additional information and the
interviewer notices that the answers become repetitive which makes it unnecessary to code any
further (Saunders et al., 2018). This is not the be confused with data saturation on the level of the
complete data set, which would aim to explore “a full understanding of the participant’s perspective”
(Legard et al. 2003 in (Saunders et al., 2018, p. 1896).

4

The final interview guide can be found in Appendix A.
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Thus, to determine data saturation the interviews were recorded, transcribed, and coded upon
completion. In the case of this research, data saturation was reached upon completion of the tenth
expert interview on February 2nd. Consequently, one pending expert interview appointment was
canceled.

6.4. Qualitative Content Analysis of Expert Interviews
Upon completion, the expert interviews underwent qualitative content analysis according to Mayring
(2015) to extract “the relevant information from the text by the means of developing and applying a
category system” (Kohlbacher, 2006, p. 15). Additionally, in the context of concourse-constructing,
qualitative content analysis has the added value that the different coded units of the text can easily be
used for item collection and the subsequent formulation of Q-statements.
The strength of qualitative content analyses is that the act of analyzing is broken down interval several
intermediary steps. This increases methodological transparency and intersubjectivity as each step of
the analytic process is documented (Mayring, 2015). For this, the expert interviews were videorecorded with consent, transcribed with either ExpressScribe or Otranscribe5 , and subsequently
coded (NCH Software, 2020). For the coding, all interview transcripts were imported into MAXQDA
(version 20.3.0), a tool to perform professional qualitative content analysis (“MAXQDA,” 2020).
In qualitative content analysis, coding is a reduction process in which written sources are subdivided
into meaning-carrying units and labeled with a code. In this context, a coding unit is a piece of text that
is connected to a certain topic or subtopic for which the text is screened analyzed (Mayring, 2015). In
this case, the expert interviews were coded inductively. Inductive code development is a systematic
process of reducing the text into smaller meaning carry units. In the process, code building occurs ad
hoc and is subject to a continuous alteration in constant check-back with the original text. This
contrasts with applying categories, where categories are first developed and subsequently applied to
the text. During this process, codes can develop into subordinate and superior codes based on units
called text modules. Following this, the text modules are first paraphrased, which brings them to bring
them to a unified linguistic level and a higher level of abstraction. Eventually, the paraphrased text
modules are generalized to create overarching superior codes (Mayring, 2015). Thereby, out of the
paraphrases emerge new statements that form a superior code. This results in these different levels
of abstraction and thus a multi-stage, hierarchical code-system as the outcome of breaking the text
down into information-carrying units (Kuckartz, 2018).

5

A full transcript (German) can be found in Annex A
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Ultimately, the outcome is a codebook that documents the different abstraction levels that depict the
qualitative data that emerge out of the expert interviews6. The eventual code-tree consisted of a fourlevel code tree of a total of 187 codes, subdivided into three superior codes. These superior codes
included one superior code each for motivations and barriers for individuals for implementing PLFRAmeasures, as well as one superior code for the Influence of local champions. Three other superior
codes were mainly used for capturing the number of flood labels that were issued by each interviewed
expert and to get an understanding of the extent to which experts engage in an exchange about their
experiences with issuing flood labels. Lastly, one code was used to mark a quote which was used to
justify the case study selection. The main codes were subdivided further into second and third-level
codes7.

7. Results Expert Interviews
The outcome of the qualitative expert interview is an overview of what practitioners on flood risk
communication perceived as relevant motivations and barriers of private homeowners for
implementing PLFRA-measures, complemented by opinions on the influence of local champions for
diffusing PLFRA-measures and triggering adaptive behavior in fellow private homeowners.
Apart from findings that concerned protective behavior, one general finding was that there is no
systematic exchange between the HKC on their experiences with communication flood risk to private
homeowners. Additionally, the experts stated that after the initial consultation and the issuing of the
flood label, no more communication between experts and private homeowners occurs. Hence, there
is no feedback from the private homeowners on the effectiveness of the communicative practice.
Surprisingly, this also implies that there is no monitoring of the effectiveness of the flood risk
communication of the HKC in terms of how many homeowners proceed to implement the
recommended PLFRA-measures. And lastly, the total number of flood labels by the experts of the HKC
issued so far was very low, with no of the interviewed experts having issued more than one or two
flood labels so far, to which one expert commented “that’s a little bit of a problem that somehow this
is not very well known among homeowners” (C. Stelzer, personal communication, January 29th, 2021).
The following is an overview of the findings of the expert's interviews in comparison with the findings
of the scientific literature review8.

6

The full codebook (German) can be found in Appendix C
A full list of the coding and the emerging code tree (German) can be found in Appendix D
8
As the interviews were conducted in German, any quotes from were translated to English. A full list of all
transcripts can be found in Appendix B.
7
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7.1. Threat Appraisal, Risk Perception, and Risk Awareness
The experts stated the prevention of damages on the property as one central motivation. Experts
mostly agreed that the vicinity of surface bodies of water influences peoples’ willingness to implement
PFLRA-measures and stated that “if one lives directly by a river or a creek, these are our first points of
contact, that’s where the spark catches fire most easily (N. Schneider, personal communication,
February 2nd, 2021). In line with the scientific literature interview, there is general agreement on the
strong influence of former flood risk experiences as a motivating factor. Experts state that in absence
of former flood experiences, individuals tend to have low risk awareness, “especially experiences with
heavy rain events are sparse and after long periods of dry summer weather, apparently risk awareness
is slacking off considerably” (V. Thesen, personal communication, February 2nd, 2021). Also, public
flood risk adaptation measures are perceived as sufficient, and thus “if people live directly behind the
dike, they do not feel threatened because there is that dike and thus, they do not feel threatened by
flooding” (M. Zurmühl, personal communication, January 27th, 2021).
Also, experts expressed that people could struggle to implement measures because they simply do not
possess information on how to assess their risk and which measures would be reasonable to adapt
accordingly, as one expert stated that people wonder “how I can assess my own risk and which
measures are reasonable, most individuals lack these” (M. Zurmühl, personal communication, January
27th, 2021). Experts claim that the risk awareness or the awareness for increasing risks due to climate
change is fairly low and point out that some individuals fail to make the connection between the largerscale effects of climate change and the possibility to adjust their property on a micro-level as one
expert stated that “I experience this more and more, that they know that it [climate change-induced
extreme weather events] is coming, but do not make the connection” (M. Hellmig, personal
communication, January 28th, 2021) between this development and the possibility to adapt their
property accordingly. Also, climate change does not increase people's willingness to invest money in
merely preventive PFLRA-measures (E.Inding, personal communication, January 29th, 2021).
Concerning the influence of socio-demographic or economic factors on coping appraisal and
willingness to implement PLFRA, old age was mentioned as a barrier as senior people tend to think
that “‘I was doing just fine and the few years I have left, well, nothing is going to happen there’. Well,
the younger generation or middle-aged people, these are the ones to contact” (N.Schneider, personal
communication, February 2nd, 2021) to persuade them to implement PLFRA-measures”.
Experts also think that higher levels of education and financial status increase risk awareness beliefs
about response efficacy. Also, experts pointed out that a certain education or understanding of
statistical correlations and probability statements can be a hindrance for some people to understand
the need to protect themselves.
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7.2. Coping Appraisal, Response Costs, Response-Efficacy
The coping appraisal was discussed differently by experts, but there was a tendency to state response
costs as a barrier to the motivation to implement PLFRA-measures. In the case of the flood label, one
has to differentiate between the costs for obtaining the flood label itself as a first hurdle and the followup costs for subsequently implementing the recommended solutions. Some experts mentioned that
the costs for obtaining the flood label itself are too high and present the first hurdle for some
homeowners. This affects people's willingness to obtain the flood label as “compared to a tool such as
the energy consulting [German original: Energieberatung], there you have costs of a few hundred
euros, well, maybe 100 and there is a certain willingness there, I think “(C. Stelzer, personal
communication, January 29th, 2021).

There is general agreement among the interviewed experts that financial aspects play a major role in
the motivation of private homeowners to implement measures. Even though the academic literature
stated that response costs are not significant predictors for displaying adaptive behavior, response
costs were displayed as a major hurdle for many households. Experts expressed that homeowners
tend to agree to have an introductory and relatively cheap on-site-inspection of their property, but
often do not proceed to obtain the flood label itself, as they claim to know where their property is
most vulnerable to flood risk, but do not need to receive additional information on specific measures.
This is in part because „homeowners do not see the added value of having a flood label, and rather
say: “‚If I know where my problem is, then I will go on a fix it, I don’t need a flood label for that” (M.,
Hellmig, personal communication, January 28th, 2021).

However, it was also mentioned that individuals tend to over-estimate response costs as they only
consider big constructional flood risk adaptation measures „as they think that flood risk protection
measures are always expensive, because flood protective windows or doors, that’s among the most
expensive measure one can take, but they do not think of a small brick wall in front of a basement
window“ (M. Zurmühl, personal communication, January 27th, 2021). In contrast, however, other
experts claimed that most of the measures are low-cost and thus affordable for private homeowners,
which might indicate that more or better upfront information on response-costs, but also nonconstructive answers to flood risk might help motivate people to opt for adaptive measures.

Concerning response costs and response efficacy, some experts point out that a positive cost-benefit
analysis of PFLRA-measures can motivate people to implement measures, others point out that
individuals do not think in these terms at all or do not see the added value of obtaining a flood-label
“because they say: ‘if I know where my problem is, then I will fix that. I don’t need a flood label for
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that” (C. Stelzer, personal communication, January 29th, 2021) which contradicts other experts that say
that in their perception, self-efficacy and knowing how to implement measures can be a major problem
for homeowners.

Response costs were discussed as a major barrier to flood risk adaptation, and homeowners are
especially hesitant to spend money on flood risk adaptation measures that are precautionary. Yet, the
experts also expressed that monetary aspects can also increase the motivation to obtain the flood
label. This was brought forward in the sense that individuals can be inclined to implement adaptive
measures to increase or maintain the value of their property or to benefit from lower insurance fees.
Self-efficacy was mentioned as an issue as experts expressed that “actually its information that keeps
people from implementing flood protection measures” (M. Zurmühl, personal communication, January
27th, 2021). However, even if the homeowners do have information on PLFRA- measures, they can
struggle with deciding which measures are most urgently to implement. This can lead to feeling
overwhelmed and fatalist behavior as “it is a little bit this thinking of ‘Oh, I have so many things to do,
I don’t even know where to start so I better don’t do it altogether” (M. Hellmig, personal
communication, January 28th, 2021). Intelligibility can also be an issue, as individuals can struggle to
understand risk maps correctly, which is especially the case for heavy rain risk maps as an expert state
that they experienced that homeowner on told them “oh, I see a blue dot around my house [on a risk
map], does this mean I have to do something?” (M. Hellmig, personal communication, January 28th,
2021). Furthermore, it was repeatedly mentioned that homeowners do need additional support from
trained professionals to implement constructive measures, which was considered a weakness of the
flood label as experts stated that it would be beneficial for homeowners if it would contain a list of
professionals who can implement PLFRA-measures.

Hence, additional information is also needed for implementing structural PLFRA-measures for which
trained and trustworthy professionals are required as “private homeowners sit back home and say
‘Well, I do know not what I have to do, but who is going to do that now?” (M. Hellmig, personal
communication, January 28th, 2021). To solve this, experts say that was is lacking is a comprehensive
list of potential service providers “especially in more rural areas” (V. Thesen, personal communication,
February 2nd, 2021) where people often do not know where to find reliable professionals that do not
give them the impression “that they simply want to sell, sell, sell, and therefore would always say that
a certain measure is reasonable (M. Zurmühl, personal communication, January 27th, 2021).
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Furthermore and the diverging perspectives of professionals and laymen concerning risk as one expert
stated that “people were first skeptical about the flood label and the thought that some outsiders
come and advise them, but quickly realized that they merely have a different take on things than
themselves” (N.Schneider, personal communication, February 2nd, 2021).

7.3. Self-Efficacy, and Information Intelligibility
Experts praised the flood label as a very transparent and easily understandable tool, but state that it
suffers from low popularity among homeowners and pointed out that it would benefit from a larger
public profile and thus, the HKC should consider attempts to increase the outreach of its product i.e.,
by using a mix of different mass media and approaching city leagues [German original: Städte- und
Gemeindebund] or other political partners (P.Eschke, personal communication, January 28th, 2021).
Experts expressed the view that a lack of information can cause low risk-awareness and thus low
motivation to implement measures. Another aspect that was mentioned referred to the bureaucratic
hurdles on the part of municipalities and official bodies that made it difficult for people to receive
information as well as support.
Besides, when contacting public authorities, homeowners can struggle “to work one’s way through
jurisdiction” to receive information and support (C. Stelzer, personal communication, January 29th,
2021). On top of that, experts expressed “it is little known in the population that there are publicly
available websites that provide flood risk maps or that many municipalities also offer extreme weather
event risk maps […] and only very few know that” (M. Zurmühl, personal communication, January 27th,
2021.) Additionally, the homeowners can struggle to determine which sources of flood risk are reliable
“as the internet is big, but you really find reliable information where people then feel well-advised”
(M. Zurmühl, personal communication, January 27th, 2021). Surface water risk maps are generally
rather accessible and understandable for laymen, but heavy rain events are harder to understand
(N.Schneider, personal communication, February 2nd, 2021). Also, mathematical understanding can be
as experts claim that “it is often stated that flooding, once-a-century flooding, that is going to take
another 100 years before they reoccur and well, the fundamental understanding [of statistics] is not
there” (N.Schneider, personal communication, February 2nd, 2021).
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7.4. Responsibility
Regarding responsibility for flood risk adaptation measures, experts expressed the opinion that “the
big problem with the flood label is that it is voluntary and not mandatory. That is why way too few
people are doing that” (N.Schneider, personal communication, February 2nd, 2021). Consequently, if
neither communities, public authorities nor insurance companies make the flood label a requirement,
homeowners will not be very motivated to obtain it (M. Sattler, personal communication January 27th,
2021).
Furthermore, one expert also pointed out that flood experiences also can cause individuals to seek
responsibility with the community or state authorities to prevent further flood events or to
compensate them for damages they experienced on their property and even try to press legal charges
against municipalities (N.Schneider, personal communication, February 2nd, 2021). However, others
point out that cities are less and less willing to cover damages with emergency aids. Furthermore, it
was stated that it is not well known among homeowners that “in the federal water act, that law
specifically says that they [homeowners] are responsible for themselves” (N.Schneider, personal
communication, February 2nd, 2021). This was confirmed by another expert who said that people
“those who are affected [by flooding] wonder who is responsible and that they think in two directions,
for one, it’s the city council or the municipality” (Dr. H. Wegner, personal communication, February
1st, 2021). In this context, it was mentioned that individuals that once are convinced that the public
hand is responsible for flood risk adaptation are hard to convince that they have any responsibility.

7.5. Early Adopters & Local Champions
The experts expressed mixed opinions about the influence of local champions on the motivation to
adopt PLFRA-measures as a result of the low visibility, no financial rewards of PLFRA (in contrast to
solar panels and the related feed-in remuneration. Some experts voiced that institutions such as
property management agencies, rather than individuals could serve as motivations and inspirations
for private homeowners and referred to communities that equipped their public buildings with PLFRAmeasures. Also, the influence of citizen initiatives was pointed to as being influential in one town as
one expert, who is part of a citizen initiative on renewable energy transition reported that “I am
frequently asked: ‘Is that still worth it, photovoltaic on rooftops?” (N.Schneider, personal
communication, February 2nd, 2021).

However, it was mentioned that peer pressure could be influential for making people consider
implementing PLFRA, as “someone who shows initiative functions as a role model and a poignant
example along the lines of ‘If he does something, then I have to do something as well’ because one
cannot downplay the danger anymore just like that” (V. Thesen, personal communication, February
2nd, 2021). However, others were more skeptical as they said that neighbors and friends can influence
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people who are affected by a flood event, but “crucial for the implementation of measures is still
individual risk perception, which is rather influenced by personal flood experiences of information
events than by mere reporting by local champions” (V. Thesen, personal communication, February 2nd,
2021). Similarly, it was reported that often, measures are postponed even if neighbors demonstrate
the need for PFLRA-measures because “it’s always a financial question […] people then look at their
housekeeping money and say: ‘that can wait another few years” (M. Sattler, personal communication
January 27th, 2021). Other experts had a more positive perspective on the potential of local champions
as such but state that “there is not much happening, I mean, with private flood risk adaptation
measures”. Additionally, experts believed that the “visibility of measures in themselves might be more
influential, but it would have to be really eye-catching to have an effect in [flood] hot spots” (M.,
Hellmig, personal communication, January 28th, 2021).
The influence of communication among private homeowners was also discussed, with experts agreeing
that in case of flood events that affect entire streets, private homeowners do discuss matters of flood
risk and PLFRA-measures, but also pointed out that this person-to-person communication may not
reach further than the immediate (affected) neighborhood and is mostly restricted to ongoing flood
events or their immediate aftermath (M. Zurmühl, personal communication, January 27th, 2021). After
concluding the data collection process on the items that are used for the concourse construction, the
next step was the formulation of the Q-statements that make up the Q-set.
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Chapter IV: Results
The results section of this thesis is divided into two parts. The first part consists of the concourse on
the motivation of private homeowners for implementing PLFRA-measures, which was created with the
help of the embedded data collection methods. The concourse consists of written statements, from
which the preliminary Q-statements were drawn. The preliminary Q-set was subsequently field-tested
to create the final Q-set as the contribution of this study to the discourse on risk communication.

Concourse on PLFRA-motivation
In keeping with the data that emerged out of the secondary data collection, each Q-statement is linked
to one of these key topics, which are:
A. Threat Appraisal
B. Coping Appraisal, Response Costs, and Financial Motivations
C. Self-Efficacy and Intelligibility of Information
D. Responsibility
E. Influence of Early Adopters and Local Champions
For the concourse construction, combing two methods of data collection resulted in a total of 216
items being extracted on the motivation of private homeowners for implementing PLFRA-measures.
These items can be broken down according to their origin. This means that 24 times were derived from
scientific literature, 22 items from the theoretical framework 22, and 170 items stem from the expert
interviews 170. To achieve a manageable size of statements for conducting the Q-methodology, it was
necessary to reduce the number of statements to 40 to 60 statements, which follows the
recommendation of Watts and Stenner (2012). The data reduction occurred in two stages. The first
stage consisted of comparing the items that were derived from the literature review and the
theoretical framework. As expected, there was a high number of duplicates and overlap between the
findings of the literature review and the theoretical framework on the one side, and the findings of the
expert interviews on the other. The remainder of the preliminary Q-statements were then field-tested.
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Field-Test Preliminary Q-set
Pre-testing occurred in two separate steps which allowed for revising the statements to improve
measurement error and data quality. This included testing the Q-set for potential overlaps between
statements, ambiguity, and redundancy, but also to get an estimation for the duration of the study
(Hu, 2014). In the first step, the full list of Q-statements was sent to an expert of the HKC to check for
comprehensiveness, wording, and redundancy. This led to an alteration in wording in statements 15,
16, and 30, the addition of one statement concerning groundwater floods, and the removal of one
statement due to redundancy. Also, the wording of the statements was adjusted so that flood risk
protection was replaced by flood risk adaptation, as it was pointed out that the word protection could
suggest that property could be fully protected against flood risk, which is why experts on flood risk
communication aim to avoid the term altogether.
In the next step, the study was field-tested with the first two respondents of the p-set on February 24th
and 25th, 2021 who were not familiar with Q-methodology. For this, participants were sampled by using
voluntary response sampling. For this, a short description of the research project was prepared in
collaboration with the HKC and subsequently either handed out by the HKC expert to private
homeowners during or directly after consultation or sent to formerly contacted homeowners via mail.
This resulted in a total of two responses. Upon completion of the field test, the respondents were
debriefed and asked for feedback on any unclarities, misunderstandings, or redundancies of the Qstatements, the study instructions, or the online tool itself. Lastly, participants were informed about
the processing of their answers, and the possibility to receive the final results of the study (Hu, 2014).
Parallelly, to facilitate the evaluation of the quality of the live instructions given during the study, the
field test was video recorded with the prior consent of the participants.
The field test improved clarity due to changed wordings in a series of ambiguous statements. Two
statements were merged due to redundancy, and one participant indicated that she did not know
whether the statement applied to her situation, which led to the elimination of the statement from
the Q-set. This freed one slot for one additional statement on the media's portrayal of flood events.
Furthermore, the written instructions during the study were revised to include additional information
on the purpose of pre-sorting the Q-statements before the final Q-sort. Besides, it became clear that
a more detailed explanation about the difference between standard surveys and the Q-methodology
increases the understanding of how to fill in the study.
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In consequence, the initial number of 216 items of the concourse was reduced to 49 written Qstatements for the final Q-set. Hence, by embedding and combining different data collection methods,
this research created a systematically- developed in-depth Q-set to explore the prevalent rationales of
private homeowners on PLFRA-measures and their motivation for implementing them. These
statements are to be rank-ordered in a forced-set normal distribution grid that ranged from -6 (fully
disagree) to +6 (fully agree) by participants. Consequently, only one statement each can be placed in
the fully agree or fully disagree slot, whereas 7 statements will be placed in the neutral slot. All
statements were initially formulated in German, as participants are native speakers, but were
subsequently translated to English to be included in this study.
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Final Q-set
The final Q-set can be used for conducting a Q-methodology on the rationales of private homeowners
on PLFRA-measures and their motivation for implementing them. This can help to identify clusters of
opinions of individuals that are subject to varying degrees of flood risk. These clusters can be discussed
by risk communication practitioners to reflect upon their communicative approaches to flood risk
communication. This could potentially also be used to evaluate the effectiveness of the practice and
trigger thoughts on how to increase their persuasiveness. In consequence, more knowledge on these
clusters could lead to more effectively motivate individuals to protect themselves with PLFRAmeasures in supplementation of public flood risk adaptation efforts.
Table 1: Final Q-set.

ID
1

Key
Topic
A

2

A

3

A

4

A

5

A

6

A

7

A

8

A

9

A

10

A

If one does not live near surface
water, one does not have a flood
risk

Wenn man nicht in der Nähe von
Oberflächengewässern wohnt, hat man kein
Hochwasserrisiko

11

A

The media exaggerate flood risks

In den Medien wird das Hochwasserrisiko
übertrieben dargestellt

Q-Statement (English)

Q-Statement (German)

Because I feel threatened by
groundwater floods, I am
motivated to implement
PLFRA-measures
Because I feel threatened by
backlog floods, I am motivated
to implement PLFRAmeasures
Because I feel threatened by
surface water floods, I am
motivated to implement
PLFRA-measures
Because of former flood
experiences, I am motivated to
implement PLFRA-measures
Because I feel threatened by
heavy rain events, I am motivated
to implement PLFRA-measures
Because my neighbors already
experienced damages due to
floods, I want to implement
PLFRA-measures
Due to climate change, the risk of
floods on my property is going to
increase
Implementing PLFRA-measures is
not a priority for me
Floods can occur anytime on my
property

Ich bin motiviert private
Hochwasservorsorgemaßnahmen umzusetzen,
weil ich mich durch Grundhochwasser bedroht
fühle
Ich bin motiviert private
Hochwasservorsorgemaßnahmen umzusetzen,
weil ich mich durch Kanalrückstau bedroht fühle
Ich bin motiviert private
Hochwasservorsorgemaßnahmen umzusetzen,
weil ich mich durch Hochwasser bedroht fühle
Ich hatte bereits Erfahrungen mit
Hochwasserereignissen, weswegen ich private
Hochwasservorsorge betreiben möchte
Weil ich mich durch Starkregenereignisse bedroht
fühle, motiviert mich das dazu private
Hochwasservorsorgemaßnahmen betreiben
Weil meine Nachbarn bereits Schäden durch
Hochwasser hatten, möchte ich private
Hochwasservorsorgemaßnahmen betreiben
Durch den Klimawandel wird sich das
Hochwasserrisiko auf meinem Grundstück
erhöhen
Private Hochwasservorsorgemaßnahmen hat
keine Priorität für mich
Hochwasserereignisse können auf
meinem Grundstück jederzeit auftreten
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Q-statement (German)

ID

Key
Topic

12

B

I can implement PLFRA-measures Ich bin in der Lage, private Hochwassermyself
vorsorgemaßnahmen umzusetzen

13

B

14

B

15

B

16

C

17

C

18

C

19

B

20

B

21

B

22

B

23

B

24

B

25

B

Due to the implementation of
PLFRA-measures, one can lower
one’s flood risk
I know where I can receive
reliable information on flood
risk and adaptive measures
I have already protected my
property from floods, ie. by
using mobile sheet piles
After the consultation of the HKC,
I feel better prepared for flood
events
With so many options for
private flood preparedness, it is
difficult to decide which
measures are best to
implement
I know where I can get
professional support for the
implementation of PLFRAmeasures
To implement PLFRA-measures
is too expensive for me
Private flood prevention
measures are less expensive
than potential flood damage to
my property
For what it delivers, the flood
label is too expensive
I would request to receive the
flood label if it would if it would
lower my insurance premium
I engage in private flood
prevention activities to
preserve the value of my
property
If the flood pass was subsidized,
more private homeowners
would decide to obtain it
I would rather pay for flood
insurance than invest in private
flood prevention measures

26

C

Q-Statement (English)

Flood risk maps are helpful in
assessing flood risks for your
own property

Durch die Umsetzung von privaten Hochwasservorsorgemaßnahmen kann man das eigene
Hochwasserrisiko verringern
Ich weiß, wo ich verlässliche Informationen über
Hochwasserrisiken und -vorsorgemaßnahmen
bekommen kann,
Ich habe mein Grundstück bereits vor
Hochwasser geschützt, in dem ich z.B. mobile
Spundwände eingesetzt habe
Ich fühle mich nach der Beratung durch das
HKC besser auf Hochwasser vorbereitet
Durch die vielen Möglichkeiten zur privaten
Hochwasservorsorge ist es schwer zu
entscheiden, welche Maßnahmen man am
besten umsetzen soll
Ich weiß, wo ich fachmännische
Unterstützung für die Umsetzung von
Hochwasser-vorsorgemaßnahmen bekommen
kann
Private Hochwasservorsorgemaßnahmen sind
mir zu teuer
Private Hochwasservorsorgemaßnahmen sind
günstiger als mögliche Hochwasserschäden
auf meinem Grundstück
Der Hochwasserpass ist für das was er leistet
zu teuer
Ich würde einen Hochwasserpass beantragen,
wenn dadurch meine Versicherungsprämie
sinken würde,
Ich betreibe private
Hochwasservorsorgemaßnahmen, um den
Wert meines Grundstücks zu erhalten
Wenn der Hochwasserpass subventioniert
wäre, würden mehr private Hausbesitzer
einen Hochwasserpass beantragen
Ich zahle lieber für eine
Hochwasserversicherung, als dass ich in
private Hochwasservorsorgemaßnahmen
investiere,
Hochwasserrisikokarten sind hilfreich, um
Hochwasserrisken für das eigene Grundstück
einschätzen zu können
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38
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39

E

Q-Statement (English)

Q-Statement (German)

The information in the flood
label easy to understand
Consultation with flood experts
has been worthwhile, as it
facilitates the implementation
of flood measures

Die Informationen im Hochwasserpass sind
einfach verständlich
Die Beratung durch Hochwasserexperten hat
lohnt sich, da sie die Umsetzung von
Hochwassermaßnahmen erleichtert

It is unlikely that a 100-year
flood event will occur more
than once in my lifetime
Flood risks and adaptive
measures are discussed in
academic language that is
difficult to understand
Flood risk prevention measures
are the responsibility of the
public sector
Flood events are acts of God
and it is out of my responsibility
to cope with them
Without external pressure from
the municipality or insurance
companies, one has no
incentive to acquire a flood
label
Due to public flood risk
prevention measures, I feel
sufficiently protected from
floods
In case of a flood event on my
property, I can rely on help
from my neighbors
I prefer to hear about the
experiences of others with
PLFRA-measures before I
implement them myself

Dass ein 100-jährliches Hochwasserereignis in
meiner Lebenszeit mehrfach eintritt, ist
unwahrscheinlich
Über Hochwasserrisiken und vorsorgemaßnahmen wird in einer schwer
verständlichen akademischen Sprache
gesprochen
Hochwasservorsorgemaßnahmen sind
Aufgabe der öffentlichen Hand

I would like to see private flood
prevention efforts prove
effective before I start doing
flood prevention myself PLFRAmeasures myself
Before I implement PLFRAmeasures myself, I would like to
see what they look like first
The experiences of friends and
acquaintances with PLFRAmeasures would motivate me
to implement PLFRA-measures
myself

Ich würde gerne sehen, dass sich private
Hochwasservorsorgemaßnahmen als effektiv
erweisen, bevor ich selbst
Hochwasservorsorge zu betreibe

Hochwasserereignisse sind höhere Gewalt
und entziehen sich meiner persönlichen
Verantwortung
Ohne externen Druck durch die Gemeinde
oder Versicherungen-Gesellschaften hat man
keinen Anreiz einen Hochwasserpass zu
erwerben
Ich fühle mich durch öffentliche
Hochwasservorsorgemaßnahmen
ausreichend geschützt
Im Fall von Hochwasser auf meinem
Grundstück kann ich mich auf die Hilfe von
Nachbarn verlassen
Bevor ich selbst private
Hochwasservorsorgemaßnahmen anwende,
bevorzuge ich es die Erfahrungen anderer
diesbezüglich abzuwarten

Ich möchte erst sehen, wie private
Hochwasservorsorgemaßnahmen aussehen,
bevor ich selbst welche umsetze
Positive Erfahrungen von Freunden und
Familie mit privaten Hochwasservorsorgemaßnahmen würden mich zur
Umsetzung von privaten Hochwasservorsorgemaßnahmen motivieren
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40

E

41

E

42

E

43

Q-Statement (English)

Q-Statement (German)

The municipality should provide
public buildings with PLFRAmeasures to function as a role
model
PLFRA-measures provide better
protection from flood events
than public flood risk
adaptation
I can inform myself well on the
Internet about flood risks and
adaptation measures

Die Gemeinde sollte öffentliche Gebäude
hochwassersicher gestalten, um damit ein
Vorbild für die Bürger zu sein

E

The consultation by an expert is
a reliable source for
information on flooding

Die Beratung durch Experten ist eine
verlässliche Quelle von Information über
Hochwasser

44

E

When talking about the
necessity of PLFRA-measures,
friends, and family are more
trustworthy than external
experts

Wenn über die Notwendigkeit für private
Hochwasservorsorgemaßnahmen gesprochen
wird, sind Freunden und Familie
vertrauensvoller als externe Sachkundige

45

E

46

B

47

B

48

D

Hochwasserexperten wollen durch den
Verkauf von Hochwasservorsorgemaßnahmen
nur Geld verdienen
Ich kann an meinem Grundstück keine
Hochwasservorsorgemaßnahmen umsetzen,
die mich effektiv vor Hochwasser schützen
würden
Private Hochwasservorsorgemaßnahmen sind
aus ästhetischen Gründen für mich kein
Thema
Im Fall von Schäden durch Hochwasser kann
ich mich auf staatliche Soforthilfen verlassen

49

C

Experts on PLFRA-measures just
want to make money by selling
PLFRA-measures
I cannot implement PLFRAmeasures on my property that
would effectively protect me
from flood events
PLFRA-measures are not an
option for me due to aesthetic
reasons
In case of damages to my
property, I can rely on state
emergency relief
In my community, it is easy to
get public support for the
implementation of flood
prevention measures.

Private Hochwasservorsorgemaßnahmen
bieten einen besseren Schutz als öffentliche
Hochwasservorsorge
Ich kann mich selbst gut im Internet über
Hochwasserrisken und
Anpassungsmaßnahmen informieren

In meiner Gemeinde ist es leicht,
Unterstützung durch die öffentliche Hand für
die Umsetzung von Hochwasservorsorgemaßnahmen zu bekommen
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Chapter V: Discussion & Conclusion
12. Discussion
Noteworthy about the research was, for one, that current research on protective motivation can
identify what motivates people to display protective behavior, but unable to identify which clusters of
opinions are prevalent among homeowners concerning adaptive motivation. However, measuring
these clusters and the subjective viewpoints that they are based on is a complex task, for which no
preconceived data collection tool is available. Besides, guidelines and recommendations on how to
construct a Q-methodology are vague at best. At the same time, there was no comprehensive
theoretical framework that provides a clear-cut perspective on the subject matter. Consequently,
attempting to research subjectivity with Q is a complex and time-consuming endeavor with neither a
priori formulated hypotheses on which cluster might emerge, nor were there expectations about the
results.
As such, upfront, the research for this thesis faced two challenges. For one, it was necessary to develop
a multi-layered and sequential methodology that allowed for constructing a well-balanced and
extensive Q-methodology to explore subjectivity. This, in turn, made it necessary to develop an ad hoc
theoretical lens that combined PMT, TBP, communication theory, and diffusion of innovation theory
to highlight what motivates private homeowners to display protective motivation and how risk
communication could benefit gaining insight into the cloud of motivation to implement PLFRAmeasures that surround their clientele. To the best of the researchers' knowledge, this study is the first
attempt to perform a Q-methodology on the motivation for implementing PLFRA-measures that
includes local champions and the diffusion of innovation, and going down this road was a challenge.
Upon completing the first step of data collection that comprised the theoretical framework
construction and the subsequent scientific literature review, one outcome was several examples of
local champions that acted as early adopters that accelerated the diffusion and acceptance of solar
panel implementation within their community. This led to the implicit formulation of the hypothesis
that local champions could positively influence the motivation for implementing PLFRA measures,
based on Rogers’ (2003) notions on the importance of perceived characteristics of innovations and the
role of localite channels for communicating positive experiences regarding the implementation of new
technology.
However, the secondary data collected in the expert interviews challenged this hypothesis as the
experts of the HKC were skeptical about the local champion potential for the diffusion of PLFRAmeasures. It was frequently mentioned that, compared to widely visible solar panels, most PLFRAmeasures suffer from low visibility apart from the construction processes that include extensive

59
excavation activities. Moreover, PLFRA-measures are financially less favorable, as they do not yield any
immediate financial gains, whereas solar panels can pay off due to feed-in tariffs. Consequently, PLFRAmeasures can struggle to create similar “envy” among neighbors. Regarding, this, the influence of the
social environment seems less influential than financial aspects. However, according to Renn (2003),
visibility and relative advantage are crucial aspects for the positive appraisal of new practices and
highlight that the diffusion of innovation relies on the communication of information and experiences
between individuals. On that note, experts were also doubtful about the reality of exchanges between
victims of flood risk outside of current or very recent flood events. It was also voiced that
communication among flood-affected people is restricted to the immediate neighborhood levels, and
often only in cases of flood events that already occurred. Thus, the influence of localite channels on
increasing the motivation to opt for PLFRA could be considered questionable.
As a result, the findings of the experts-interviews challenged this notion of a possible positive influence
of local champions on the motivation of private homeowners to implement PLFRA-measures.
Therefore, the inclusion of the expert interviews as a primary data source in the construction of the Qset added a valuable critical perspective which resulted in a more balanced Q-set. However, the
examples of local champions provided by this research could be a source for debate for practitioners
also because the expert interviews revealed that counter to the recommendations from academic
research, the HKC experts stated that they rarely refer to best-practice examples during their
consultation or bring illustrative material or visual aids with them.
The triangulation of methods thus demonstrated that the use of embedded successive data collection
highlighted how and where the primary and secondary data differed, which positively influenced
measurement validity by expanding the scope of the concourse. During the analysis of the expert
interviews, surprising insights emerged. For one, experts did not talk about the influence of response
efficacy when asked for the motivation of private homeowners to implement measures.
Particularly noteworthy was that scientific research stated the low influence of response costs on
protective motivation, whereas experts considered this a crucial barrier to adaptive behavior. This
might be interesting for future flood risk communication designs that might consider pointing out the
low cost of most adaptive responses. Thus, it was of added value to add a second data collection
method to the concourse construction, as the initial research design was based on creating the q-set
on the findings of the scientific literature review only. Consequently, the expert interviews allowed for
expanding the scope by adding empirical data from a practitioner's perspective.
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Yet, the triangulation, embedding, and chronology of methods and data collection, as well as the
subsequent pre-testing of the Q-set, was time-consuming and challenging, Moreover, it required
extensive cooperation from and communication with experts on flood risk communication. However,
this complex approach resulted in improved coverage and validity of the Q-methodology. Transcribing
and coding the expert interviews was especially time-consuming, but in hindsight proved to be a great
asset for this thesis, as it allowed for in-depth analysis of the data. Moreover, the transparency and
documentation of the individual steps of the coding process as part of the method facilitated compiling
items for the q-set, as quotes could readily be incorporated in the formulation of Q-statements.
As expected, triangulating data collection methods resulted in numerous overlaps and duplicates of
items, that required narrowly define the scope of the Q-methodology and the concourse. Because of
the overlaps, many statements were erased from the preliminary set of Q-statements. This made it
necessary to reflect upon each statement to ensure coherence with the concourse. This gave the
researcher an indication of what a forced-set rank ordering of statements could feel like for study
participants. In the opinion of the researcher, this is one additional strength of the research tool, as it
triggers constant reflections on the research subject reflection. At the same time, the forced-set rankordering requires the same reflection from the participant on his or her subjective opinion.
Moreover, conducting the Q-methodology allows for interviewing the participants on their respective
q-sort, which underlines the in-depth qualitative character of this approach and its flexibility. However,
this also opens the door for bias. To work around this, the field test was a valuable addition to the
construction of the q-set, especially since it enabled the researcher to minimize bias by evaluating how
instructions were given and interview questions asked, especially since a Q-methodology is generally
conducted without a pre-defined interview guide.
Furthermore, the field test proved to be beneficial for the coverage of the Q-set as it demonstrated
the importance of easily understandable instructions to avoid confusion and drop-outs among
participants and to yield answers which are true to their opinions. This was especially evident in the
explanations of the importance of the intermediary step of pre-sorting statements. It was also
indicative of potentially hindering language barriers based on scientific jargon which might be used
when formulating Q-statements. Since Q-statements have to be self-referential, understandable, and
relatable, Q-statements that are formulated too closely to scientific jargon can suffer from low
intelligibility. Thus, the field test contributed to improving the q-set by inducing alterations of several
statements to create more concise statements to improve clarity. Thus, the field test was vital in
improving legibility, as it provided the perspective of participants on statements that were overly
technical or had complicated wording.
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13. Limitations
The response rate of this research proposal was very low, as the experts of the HKC were reluctant to
distribute the cover letter to potential participants, citing data protection issues. Several attempts
were made to contact more flood label owners by the researcher, i.e., mails sent to the board of the
HKC, and an email was sent directly to the experts. However, this did not lead to more responses. In
consequence, only 13 cover letters were sent out, which resulted in acquiring two participants, a
response rate of about 15 %. Given this response rate and the aspect that literature recommends
having at least 12 participants, sending the cover letter out to at least 80 participants would have been
required to acquire a sufficient number of participants. This was problematic for two reasons. Firstly,
due to the constraints because of the COVID-19 pandemic, offline acquisition of participants such as
going from door to door was not feasible. Secondly, even if this would have been an option, the
network nature of the HKC meant that flood label owners were geographically spread out, which
further complicated to obtain participants. Additionally, during the process of conducting the expert
interviews, it became clear that the experts of the HKC had only issued a very limited number of flood
labels, which would have made it necessary to receive flood label addresses from a vast number of
experts. Thus, achieving a greater response rate should be taken into consideration when this study is
conducted.
An additional problem that arose as a result of the capacity of the present research was that no control
group could be established. Consequently, the participants of this study might be biased in that they
have heightened risk awareness as a result of having being consulted accordingly by the HKC, and not
because they inherently were more aware of the risk. However, risk awareness and the
implementation of PLFRA-measures do have an interesting relationship, as having installed PLFRAmeasures can lead to lower risk awareness. To address this, in the recommended research section, it
is proposed to perform a Q-methodology with a control group of non-participants of the flood label to
scan these two study populations for differences in their motivation to obtain (or not obtain) the flood
label with a focus on flood risk awareness.
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14. Recommendations for Future Research
This thesis explored the cluster of subjective opinions concerning the motivation of individuals
concerning the implementation of PLFRA-measures that already participated in flood risk consultation.
This meant that non-participants of flood risk communication were out of the scope of this study.
Conducting a Q-methodology on non-participants could be used to discuss the different clusters of
opinions that would emerge from these two study populations. This could be useful in further
reflection upon current risk communication approaches to address these individuals in the future.
However, it could prove difficult to sample these homeowners adequately as, in contrast to the people
advised by the HKC, there is no list of people to address directly by either mail or e-mail. Alternatively,
it is conceivable to snowball the study by asking participants of the first Q-methodology to point out
potential further participants for a second Q-methodology on non-flood risk-advised people.
In a similar vein, this research proposal did not discriminate between urban and rural environments.
Further research could be done on the extent to which inter-communal communication of flood risks
and property-level flood risk communication occurs in urban settings and where and how it differs
from rural settings, an issue that was also addressed by experts during the interview stage (M. Zurmühl,
personal communication, January 27th, 2021). This could be insightful to see if fragmented urban
property rights influence the degree to which people communicate about adaptive measures, also
because the motivation for displaying adaptive behavior and the implementation of PLFRA varies
between tenants and homeowners and thus could vary between urban and rural settings.
As several interviewed experts pointed to the low visibility of PLFRA-measures as a hindrance to its
distribution through the influence of local champions. Hence it could be insightful to research the
potential of local champions to increase the motivation for implementing PLFRA-measures from the
viewpoint of Rogers’ diffusion of innovation theory that claims that observability is an important aspect
under the inclusion of best-practice examples. A Q-methodology or a survey that includes pictures or
video material of different PLFRA-measures could be conducted to investigate to what degree the
observability of PLFRA influences their potential to be diffused by local champions and best-practice
examples could be incorporated in risk communication approaches. This is especially interesting as
most experts stated that they do not refer to best-practice examples during their consultation and do
not carry visual aids with them. This is counter to recommendations of academia on the value of meet
and greets among private homeowners and the persuasive power of first-hand best-practice examples.
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Moreover, this research revealed that there is little to no exchange between experts on the
communication between the HKC and its clients. To monitor the prevalent opinions among the experts
of the HKC, conducting a Delphi method could be a suitable option as this method allows for the
“assessment of the group judgment or view; some opportunity for individuals to revise views; and
some degree of anonymity for the individual responses” (Okoli & Pawlowski, 2004, p. 2). Among its
advantages over i.e., group discussions are its anonymity, which allows minimizing distorting
influences such as group dynamics, peer pressure, or differences in rhetoric ability. It is also a helpful
tool to trigger reflection among the experts upon individual communicative practices, and outline the
HKCs communicative approach, and determine if there is consensus among the experts, which could
be used evaluating internal processes (Aichholzer, 2009).
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15. Conclusion
This research demonstrated why the question of which clusters of subjective viewpoints are prevalent
among private homeowners concerning the motivation to opt for PLFRA-measures matters for risk
communicators that wish to increase the motivation to implement PLFRA-measures. It also developed
a research tool that can be used to explore these clusters, which could contribute to closing the
corresponding gap in the scientific literature and trigger reflection about the status quo of risk
communication.
During the construction of the q-set, apart from a plethora of qualitative data, additional kinds of
noteworthy insights emerged. As it showed, systematic exchange between experts is sorely missing
from the risk communication approach of the HKC. Also, once the flood label is issued, no further
communication between experts and private homeowners occurs. This not only undermines attempts
to evaluate how effective the risk communication of the HKC is but also is counter to recommendations
from scientific research that highlight the value of repeated communication for triggering adaptive
behavior and increasing resilience by including homeowners in flood risk governance.
Whether or not the outcome of this study really can contribute to increasing the motivation of
homeowner their flood property to their flood risk requires more and future research. Because the
emergence of factors from the study population cannot be predicted, it does not lend itself to verify
or falsify a priori hypotheses. The outcome of this study will neither confirm, nor disprove theories that
explain the motivation for protective behavior. However, the emergence of factors and clusters of
opinions can be used to challenge preconceptions of risk communicators about the rationales of
individuals who decide for or against adopting their property to their respective flood risk. This can
fuel discussions and trigger reflection among experts about current communicative practices by
allowing for comparison and discussion of the clusters of opinions relative to each other. This could be
especially useful in the case of the HKC, as the flood label is a recently introduced tool that, as of now,
suffers from a lack of exchange between experts and hence reflection upon current risk
communication practices. For this, knowing and seeing clusters of subjective viewpoints can be a
valuable starting point to discuss how to tailor risk communication of future approaches to meet the
expectations and needs of private homeowners. This would also allow for following the
recommendations of scientific research on risk communication approaches. Thus, gaining an
understanding of the motivation of private homeowners for displaying adaptive behavior could
increase the persuasiveness of the flood label and trigger more people into taking responsibility for
flood risk adaptation within the transition towards more integrated approaches to flood risk
management.
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Thus, the results of this thesis can be useful for practitioners of risk communication on several levels.
For one, it provides a literature review on relevant information concerning what motivates people to
display protective behavior. Secondly, it explored what practitioners think about the motivation of
private homeowners to implement adaptive measures. And lastly, it provides a tool that can be used
to explore, lay open, and depict how these aspects are prevalent among a population of people that
subject to ever-increasing flood risks.
This research and the research tool it developed can contribute to reflection upon and discussion of
current risk communication practices due to full methodological transparency, as it monitors the
development of all items that were included in the concourse construction. Due to the development
of a comprehensive theoretical framework, it attempted to highlight the interconnectedness of risk
communication, motivation for displaying protective behavior, subjective viewpoints, and the
influence of early adopters and local champions. It is now the task of someone else in the field of risk
communication to conduct, analyze and holistically interpret the results of this idiosyncratic Qmethodology that was developed over the last 60 odd pages.
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