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Abstract

Climate change is a complex environmental problem with extensive effects on society. The
simultaneous affectedness of manifold policy sectors, decision-making levels, and regions,
calls for comprehensive policy solutions. Such comprehensive policy solutions combine
multiple policy instruments into a mix and address different dimensions of a problem.
Nevertheless, comprehensive policy mixes are difficult to introduce in multi-actor processes,
such as climate change adaptation. Numerous actors are required to adapt their behavior, and
thus, broad rejection of comprehensive policy mixes emerges. Actors’ acceptance, in
particular their instrument preferences, prove crucial to enhance comprehensive policy mixes’
chances of being adopted to address complex environmental problems. Depending on the
context and existing influencing factors, actors are more likely to exhibit preferences for or

against such comprehensive policy mixes.

The aim of this dissertation is to investigate the chances of introducing comprehensive policy
mixes to adapt to climate change effects. Therefore, the dissertation seeks to understand the
nexus between comprehensive policy mixes, actors’ preferences for such policy mixes, and
factors influencing actors’ instrument preferences. By asking the research question which factors
enhance actors’ preferences for introducing comprebensive policy mixes in climate change adaptation?, the
dissertation contributes to the public policy literature at the intersection with climate change
adaptation research. The three articles of the dissertation deal with an in-depth analysis of
actors’ preferences for comprehensive policy mixes (first article); an investigation of the
relationship between actors’ problem exposure, their problem perception, and their
preferences for a diversified instrument portfolio (second article); and an overview of whether
and in which direction potential problem, procedural, and structural factors influence actors’
instrument preferences (third article). To this end, the dissertation adopts a case study and
surveys elite actors in three local flood risk management processes in Switzerland. The data is
analyzed by a mixed-mode method, including an index approach, correlation and regression

analyses, and interview statements.



ABSTRACT

The dissertation’s findings illustrate that the surveyed elite actors show weak preferences for
cross-sectoral, multi-level, and transterritorial policy mixes. Thus, comprehensive policy mixes
are currently unlikely to be adopted in Swiss flood risk management processes. Nonetheless,
a trend to complement existing “silo”-oriented instruments with comprehensive, sustainable,
and diversified instruments is emerging. Elite actors’ preferences are linked to characteristics,
such as their role in the policy design process and the policy sector or decision-making level
they represent. In addition, elite actors’ problem perception constitutes the major driver for
their instrument preferences. Thus, actors’ strong flood risk perceptions result in increased
preferences for comprehensive flood risk management portfolios. The dissertation proposes
several procedures to enhance actors’ problem perception and strengthen their preferences

for comprehensive policy mixes.
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“Floods are ‘acts of God,’ but flood losses are largely acts of man.”
G. F. White, 1945, p. 2'

“The next flood is certainly coming — let’s prepare!””

Factsheet published by the City of Bern, Mai 2011’

“The question is whether in 15-20 years the measures we develop today will still be
appropriate. The occurrence of another meaningful flood would help us move forward.”*

Interviewed local flood expert, December 2016

White, G. F. 1945. Human Adjustment to Floods: A Geographical Approach to the Flood Problem in the
United States. Research Paper No. 29. Dissertation. Chicago: University of Chicago Press.

Original wording: “Das nichste Hochwasser kommt bestimmt — bereiten wir uns vor!”
https://www.matte.ch/images/merkblatt hoch.pdf [last accessed on 26 April 2021].

Original wording: “Die Frage ist, ob in 15-20 Jahren die Massnahmen, die wir heute erarbeitet
haben, immer noch die richtigen sind. Es sollte wieder einmal ein aussagekriftiges Hochwasser
kommen, damit wir vorwirtskommen.”

X1


https://www.matte.ch/images/merkblatt_hoch.pdf

1 Introduction

1.1  Problem, research question, and contribution

Environmental challenges, such as climate change, biodiversity loss, or pollution of water and
land resources, belong to a specific type of problem defined in the literature as “super wicked”
(Levin et al. 2012) or “complex” (Kirschke and Newig 2017) environmental problems, which
call for specific forms of state action. Such problems emerge as a complex set of multiple
interfering natural and human causes that negatively affect a large proportion of the
population and may lead to serious consequences in many individuals’ lives. Consequently,
these problems are perceived as urgent, are highly visible and politicized in the public
discourse, and are thus given priority on the political agenda (Varone et al. 2013). Complex
environmental problems show several specific characteristics, however, that challenge the
political system to provide approptiate policy solutions’ (Levin et al. 2012): First, the
occurrence of complex environmental problems, the extent and severity of their
consequences, and their impacts on humans and nature, remain highly uncertain. To deal with
uncertainties, traditional well-known reactive responses are introduced, which fail to address
environmental problems’ complexity (Metz and Ingold 2014b). Second, the political system
feels pressure to address complex environmental problems with simultaneous short-term
answers and long-term solutions (Ingold et al. 2019). Short-term answers, however, may be
impeded through activated veto points, such as direct-democratic instruments blocking the
policy process (Stadelmann-Steffen 2011). In contrast, long-term solutions lack policy makers’
credible commitments, given that they are interested in short-term output due to their focus
on the (re-)election cycle (Landry and Varone 2005). Third, complex environmental problems’

extensive nature touches upon a multitude of political actors® belonging to diverse policy

5> A policy solution is “a set of adopted policy instruments” (Capano and Howlett 2020, 4) that aims
to solve an underlying societal problem.

¢ Political actors are defined as collective entities with direct or indirect government or non-
government affiliations who seek to influence the outcome of a policy process. They include policy
makers or elite actors representing government agencies, interest groups, NGOs, industry, or
scientific institutions (Weible and Ingold 2018). The dissertation uses the terms “actors,” “elite
actors,” and “policy makers” interchangeably in reference to political actors.

1



7 INTRODUCTION

sectors, decision-making levels, and territories, whose involvement in the process stages of
policy formulation, adoption, and implementation facilitates finding an optimal policy
solution (Bodin and Crona 2009). A body coordinating policy action between these affected

actors and fostering their collaboration, however, is missing (Levin et al. 2012).

Today, anthropogenic climate change represents one of the most prominent examples of a
complex environmental problem pressuring policy makers all over the world to take action.
It is widely acknowledged among policy makers that there is a need to adapt to the changing
climate and integrate climate change issues into all areas of policymaking (Urwin and Jordan
2008). Mitigation — the process of reducing emissions in order to limit future climate change,
and adaptation — the process of adjustment to climate and its effects in order to lessen or
avoid harm, are the two main complementary responses to climate change. Although
mitigating climate change constitutes the primary goal from a scientific perspective, the
simultaneous adaptation of societies to climate change is becoming increasingly important for
several reasons (IPCC 2014). On the one hand, mitigation is insufficient to stop global
warming, and climate change effects are already observable today, making adaptation
necessary (Runhaar et al. 2016). On the other hand, however, successful mitigation requires
coordinated efforts of the international community, whereas governments at the national,
regional, or local levels can undertake adaptation individually (Bullock et al. 2016). Even as
such, climate change adaptation has been slow to progress. The successful adoption of
concrete adaptation policies and instruments remains in a premature stage (Runhaar et al.
2016) and is often constrained by multiple barriers (for an overview, see Biesbroek et al. 2010).
Due to the few adaptation actions observed, increasing calls for adopting a greater number of
adaptation policies and a varied portfolio of adaptation instruments have recently emerged
(IPCC 2018). Generally, policy instruments play an important role in policy processes, such
as climate change adaptation. They represent governments’ mechanisms to steer policy
addressees’ behavior and actions in order to achieve defined policy goals and solve underlying
societal problems (Howlett, Ramesh, and Perl 2020). Governments have diverse adaptation
instruments at their disposal, ranging from authority- to incentive- to information-based
instruments. For instance, building restrictions or bans in risk areas, property taxes in
floodplains, or the public discussion of future climate scenarios are well-known examples for
each instrument category (for an overview, see Table 1.1 in section 1.2.1). Policy instrument
analyses have a long tradition in public policy research, and this perspective is now increasingly
applied in adaptation research (see e.g., Henstra 2016; Lesnikowski et al. 2019; Mees et al.
2014). Our understanding of adaptation policies and instruments, however, is still modest and

scattered across several strands of literature, in particular when it comes to different types of



7 INTRODUCTION

adaptation instruments bundled to policy portfolios, the evaluation of adaptation instruments’
performance, or the conditions and factors influencing adaptation instruments’ performance
(Biesbroek and Delaney 2020). As such, this dissertation identifies a need to discuss adaptation
instruments. Its first aim is therefore to undertake a detailed analysis and assessment of diverse

adaptation policy portfolios.

One of the key insights of public policy research is that governments’ focus on single policy
instruments is too narrow, in particular when it comes to complex issues (Howlett and del
Rio 2015). Addressing complex problems therefore requires complex arrangements,
consisting of multiple policy instruments with multiple policy goals — that is — policy mixes
(Kern and Howlett 2009). A policy mix or instrument mix’ is defined as a bundle, package, or
porttfolio of different policy instruments, which create interactive — ideally complementary or
synergetic — effects among each other (Capano and Howlett 2020), and share a common goal
or target (Howlett and Rayner 2018). To address the multidimensional nature of climate
change a mix of different adaptation instruments is working towards the common goal of
adapting to climate change effects. For instance, construction restrictions combined with a
flood dam and regular public flood information aim towards reducing flood risks. There
currently exists a lively debate on the concept of policy mixes, especially in emerging research
areas confronted with high complexity, such as environmental governance or sustainability
transition (Sewerin 2020). These research communities conceptualize policy mixes more
broadly than do traditional public policy studies, expanding upon the combination of
interacting instruments by also including policy strategies with long-term targets, different
policy mix characteristics, and most importantly, relevant actor groups and their bargaining
positions in policy processes (Kern, Rogge, and Howlett 2019). From this perspective, policy
makers need to find a policy mix that addresses all issues of a complex environmental
problem. Such a mix fulfills various goals, interests, and priorities in different policy sectors
and decision-making levels, approaches numerous barriers and challenges in the policy
process, and reaches all relevant actors affected by the problem and interested in being
involved in the process (Flanagan, Uyarra, and Laranja 2011; Kivimaa and Kern 2016; Rogge
and Reichardt 2016). Thus, rather than choosing the best single instrument from a set of
instruments, addressing complex environmental problems combines the strengths of different
instruments within a comprehensive policy mix (Schmidt and Sewerin 2019).
Comprehensiveness is thereby a useful concept, which captures how extensive and exhaustive

a policy mix is, or in other words, to what degree a policy mix addresses different dimensions

7 In the following, the two terms “policy mix” and “instrument mix” are used interchangeably.

3



7 INTRODUCTION

of a complex problem (Rogge and Reichardt 2016). Only few public policy studies examine
comprehensive policy mixes, however (see e.g., Metz 2017); their focus traditionally is on
policy mixes’ effectiveness or efficiency (see e.g., Howlett 2018b; Weber, Driessen, and
Runhaar 2014). Comprehensive policy mixes may be examined as an appropriate concept for
broadly approaching complex environmental problems by embracing their relevant
dimensions and specific characteristics (Schmidt and Sewerin 2019), and thus, potentially
influencing a policy’s performance significantly (Rogge and Reichardt 2016). As such, this
dissertation borrows from the broad conceptualization of policy mixes, and as a second goal,
aims to study the overarching design and individual elements of comprehensive policy mixes

to adapt to the problem of climate change in an encompassing way.

Comprehensive policy mixes may thus be considered a key component to addressing complex
environmental problems (del Rio and Howlett 2013). The literature on instrument choice
suggest, however, that the most appropriate policy solutions for addressing complex
environmental problems may not be adopted, because they do not manage to overcome the
hurdles of the decision-making process (Knill and Lenschow 2005), such as activated veto-
points (Stadelmann-Steffen 2011) or a short-term output focus (Landry and Varone 2005).
Diverse environmental policy studies also confirm empirically that comprehensive policy
mixes are politically difficult to introduce (see e.g., Ekvall et al. 2016; Li, Wang, and Wang
2020). To better understand whether comprehensive policy mixes maintain a likelihood of
passing the decision-making process and being introduced, policy process literature proposes
to study political actors and their values, motivations, and attitudes in the policy process
(Jenkins-Smith et al. 2014). Decision-making in today’s democracies is a multi-actor process
and involves a wide range of actors — government agencies, political parties, interest groups,
NGOs, experts, civil society — with their specific positions on each issue (Stadelmann-Steffen
and Eder 2021). The degree of social acceptance towards the comprehensive policy mix
constitutes a pre-condition for comprehensive policy mixes to be set on the agenda, decided
on, and introduced successfully (Batel, Devine-Wright, and Tangeland 2013; Dermont et al.
2017). Depending on the specific stage of decision-making, actors’ acceptance may be
conceptualized differently. Here, elite actors’ attitudes in the form of instrument preferences
are essential, given that designing comprehensive policy mixes occurs in the stage of policy
formulation, where elite actors review and debate the concrete policy instruments to be
employed in a comprehensive policy mix. Instrument preferences represent actors’ positive
or negative inclinations towards policy instruments and mixes, which suggests a passive form
of acceptance, compared to more active forms (e.g., support) during later stages of the policy

process (Metz and Leifeld 2018). Thus, to increase the likelthood of introducing a
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comprehensive policy mix to address complex environmental problems, it is necessary to
analyze elite actors’ instrument preferences. These instrument preferences are not stable,
however, and change according to the context in which a policy mix is to be introduced
(Jenkins-Smith et al. 2014; Sabatier and Jenkins-Smith 1993; Weible, Sabatier, and McQueen
2009). For instance, based on an environmental psychology approach (e.g., Devine-Wright
2008; Dietz, Dan, and Shwom 2007; Stern et al. 1999) and the emerging social acceptance
framework in public policy literature (e.g., Batel, Devine-Wright, and Tangeland 2013;
Dermont et al. 2017; Wistenhagen, Wolsink, and Birer 2007), a variety of determinants can
be deduced from social psychology, which may strengthen or weaken actors’ instrument
preferences. These determinants are in particular problem, procedural, and structural factors
related either to the complex problem, the policy process, or actors’ interactions with other
actors that may have an effect on environmental attitudes and instrument preferences.
Considering that decision-making is a complex multi-actor process (Stadelmann-Steffen and
Eder 2021), it is important to understand which factors may shift actors’ instrument
preferences towards comprehensive policy mixes to address complex environmental
problems. Consequently, the third aim of this dissertation is to examine elite actors’
instrument preferences and to study determinants borrowed from social psychology affecting
these instrument preferences. This focus helps to demonstrate whether and how
comprehensive policy mixes can pass the decision-making process, be introduced, and address
complex environmental problems. Thus, the overarching research question at the heart of the

following chapters reads:

Which factors enhance actors’ instrument preferences for introducing

comprehensive policy mixes in climate change adaptation?

The aim of this dissertation is to investigate the nexus between the following three concepts:
comprehensive policy mixes, actors’ preferences for such policy mixes, and factors influencing
actors’ instrument preferences. This dissertation research topic is of broad scientific and
societal relevance. To date, there are no studies available in either public policy research or
climate change adaptation research, nor at their intersection, that analyze and explore this
nexus in an encompassing manner. A systematic and consistent approach to evaluate policy
mixes and their comprehensiveness based on actors’ instrument preferences is therefore
missing. Such an approach would be particularly valuable in order to discern whether
comprehensive policy mixes may be appropriate to address complex environmental problems,
or in general, whether comprehensive solutions may solve complex issues. Only by analyzing

the interplay of these three concepts, can such comprehensive policy mixes be empirically
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assessed regarding their likelihood of passing the decision-making process, being accepted by
actors, and providing a potential policy solution to address several dimensions of complex
environmental problems. It is even more important to gain an insight into the nexus of the
three concepts in the emerging policy field of climate change adaptation, where instrument
research is less established, yet the complex problem of climate change is pressing. This
knowledge may assist governments in providing a diverse toolbox of accepted adaptation
instruments, from which they may situationally compile a comprehensive policy mix that
anticipates a successful decision-making process and climate change adaptation. Based on its
analyses, the dissertation will formulate general recommendations on how to design
comprehensive policy mixes and consideration of which influencing factors they may

holistically address complex environmental problems.

Accordingly, the contribution of this dissertation is theoretical, methodological, and empirical.
Theoretically, the analysis of comprehensive solutions, such as comprehensive policy mixes,
is a rather new approach in public policy, which provides an innovative concept to address
multidimensional issues, such as complex environmental problems. To evaluate this new
concept, however, the dissertation draws on three well-established theoretical concepts, and
therefore seeks to contribute to the public policy and, in particular, the instrument choice
literature at the intersection to climate change adaptation research. The dissertation focuses
specifically on addressing the following issues related to the three major concepts to be
studied:

e DPolicy mixes: Which policy instruments are employed and combined in
comprehensive policy mixes? How does one design comprehensive policy mixes that
are both accepted and appropriate to address a complex environmental problem?

e Instrument preferences: Which actors or actor groups prefer which instruments and
instrument types, and why? Do actor groups belonging to various policy sectors,
decision-making levels, and territories differ in their instrument preferences?

e Drivers of instrument preferences: Which determinants have the potential to
influence actors’ preferences for comprehensive policy mixes? In which direction do
these determinants influence preferences? Do selected problem, procedural, and
structural factors drive actors’ instrument preferences?

Starting from this threefold analysis and linking the theoretical concepts in an analytical
framework (see Figure 1.1), the dissertation offers suggestions on comprehensive policy
solutions, which are accepted, pass the decision-making process, and therefore have a real
chance of being adopted and addressing a complex environmental problem (analyzed in

dissertation article 1, see Figure 1.1). Furthermore, the dissertation proposes various factors,
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which may strengthen or weaken actors’ preferences for comprehensive policy solutions and
must be considered in the policy design process (see dissertation articles 2 and 3 in Figure

1.1).

Methodically, the dissertation develops an approach evaluating comprehensive policy mixes
by measuring multiple dimensions of a policy mix (see Figure 1.1) and evaluating them based
on index creation. In the first dissertation article, the created index considers the new
dimension balance (i.e., different instrument types) and combines it with the well-known
dimensions density (i.e., number of instruments) and zntensity (i.e., coerciveness of instruments)
(Knill, Schulze, and Tosun 2012). Balance involves instruments from various instrument types
representing multiple actors’ interests and addressing several relevant dimensions of the
problem in the comprehensive policy mix. In the other two dissertation articles, the created
indices measure the potential shift from single traditionally “silo”-oriented instruments
towards a combination of multiple diversified and sustainable instruments, resulting in a
comprehensive policy mix. Index creation is based on data gathered by surveying elite actors
on their preferences for numerous single instruments. Surveyed elite actors represent
numerous policy sectors, decision-making levels, and territories. Further data on factors
potentially influencing elite actors’ instrument preferences are gathered as well. This
dissertation thereby provides a unique data set to analyze comprehensive policy mixes
gathered through survey methods and sheds light on actors’ preferences for such policy

solutions.

Empirically, the dissertation focuses on climate change adaptation in Switzerland. In
particular, the dissertation analyzes the complex environmental problem of flooding and
considers the policy subfield of flood risk management. The case of Swiss flood risk
management in three selected sub-catchment areas is ideal for comparing comprehensive
policy solutions and their acceptance. Many severe national and local floods occurred in
Switzerland in the last two decades, which is why Swiss policy makers demonstrate familiarity
with flood risk management in general, and with numerous adopted policy solutions including
policy mixes and single instruments in particular. Affected actors are also accustomed to
expressing clear preferences for various flood risk management instruments and
combinations of them. Furthermore, increasing calls for a shift from traditional “silo”-
otiented instruments to more integrative policy solutions paves the way for discussions on
comprehensive policy mixes in the highly relevant case of Swiss flood risk management. The
dissertation therefore offers empirical evidence from a case, in which comprehensive policy
solutions are being discussed and considered as potential solutions to address complex

environmental problems.
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1.2  State of the art: literature review

To embed the analytical framework and the major concepts of this dissertation in a theoretical
context, a review of the main literature on policy instruments in climate change adaptation
(section 1.2.1), policy mixes and their comprehensiveness (section 1.2.2), actors’ instrument
preferences (section 1.2.3), and drivers of instrument preferences (section 1.2.4), is presented

and discussed hereafter.

1.2.1 Policy instruments in climate change adaptation

Climate change adaptation is a nascent policy field confronted with high uncertainty, which is
reflected in the difficulties of finding appropriate policy solutions. Governments have begun
to react to climate change effects by developing adaptation strategies and introducing policy
instruments (Vogel and Henstra 2015). Policy instruments are a central concept in public
policy research, and are now increasingly adopted in adaptation research in order to
understand the actions and mechanisms of governments with regards to climate change
adaptation (Biesbroek and Delaney 2020). In public policy studies, policy instruments are
defined as the tools at the disposal of governments to achieve a societal desirable outcome
(Howlett, Ramesh, and Perl 2020). In line with this definition, adaptation instruments aim to
moderate damages and manage the consequences of climate change by reducing society’s
vulnerability and increasing its adaptive capacity (Dupuis and Biesbroek 2013; Smit and
Wandel 2000).

Governments have access to a wide variety of adaptation instruments, ranging from “hard”
regulatory or incentive-based instruments, such as energy efficiency standards or carbon taxes,
to more “soft” persuasive instruments, such as education campaigns (Lesnikowski et al. 2019).
Public policy research provides numerous suggestions on how to categorize and classify policy
instruments into diverse instrument types (for an overview, see Metz 2017). In the context of
climate change adaptation, Hood’s (1986) well-known and widely applied “NATO”
classification is used to categorize the diverse instruments. The “NATO” classification
distinguishes policy instruments according to the four governing resources (and the initial
letters in the acronym) nodality, anthority, treasure, and organization. Nodality or information-based
instruments rely on voluntary adaptation actions. Awuthority or regulative instruments use
governments’ legitimate power to command adaptation actions. Treasure or incentive-based
instruments spend public funds to produce public goods and services, induce desirable
behavior, and discourage undesirable behavior in order to achieve adaptation. Organization or
organization-based instruments employ governmental physical or human capital to implement

adaptation policy goals (Henstra 2016). For instance, Henstra (2016) and Lesnikowski et al.
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(2019) use this classification in their studies to analyze adaptation instruments and mixes

implemented by local governments. Table 1.1 presents a non-exhaustive overview of

adaptation instruments classified along the “NATO” categories, with corresponding concrete

examples of instruments in the dissertation’s analyzed sub-field of flood risk management.

Table 1.1  Overview of adaptation instruments with examples of flood risk management

instruments
Category Adaptation instruments Flood risk management instruments
¢ Knowledge generation e Scientific flood risk report
e Projections e Flood simulation
Nodality e Scenarios e Future flood scenario
(information) | ¢ Vigualization e  Graphic of flood scenario
e Education and training ¢ Flood protection training / Information
campaign / Public site inspection
e [Legislation e Amendment of Hydraulic Engineering
Law
Authority . Regulatipn: e Regulation: . '
(regulation) o Zoning o Floqd retention area / Drainage
corridor
o Standards o Standard distance to waters
o Building codes o Construction ban or restriction
e Direct program spending: e Direct program spending:
o Public goods and services o Warning system / Evacuation plan
o Infrastructure o Dam / Dike / Hard bank
reinforcement / Riverbed stabilization
o Ecosystem management o Wetland restoration / Floodplain area
conservation / River widening
o Relocation o Relocation of flood exposed
Treasure properties or assets
(finances) e Financial incentives: e Financial incentives:
o Grant o Catchment-wide flood fund
o Subsidy o Subsidy for private flood protection
measures
o Taxation: e Taxation:
o Corrective tax o Property tax in floodplains
o Tax deduction o Tax deduction for private flood
protection measures
Organization ¢ Demonstration e “Green roofs” on government facilities
(institutional | e Climate-resilient procurement | ® Integrate flood risks in procurement of
influence) large infrastructure project

Note: Based on Hood (1986) and Henstra (2010).

Furthermore, adaptation instruments can be distinguished between proactive or reactive

instruments. Proactive adaptation instruments aim to reduce the risk of climate change

damage and are therefore adopted before a climate change-related event happens. An example
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in the context of flooding includes designated retention areas with a construction ban for
buildings. In contrast, reactive adaptation instruments are adopted after the occurrence of a
climate change-related event and seek to recover damage, for instance pumping excess water
in the context of flooding. Proactive and reactive adaptation instruments can be attributed to
overarching adaptation strategies such as prevention, mitigation, or recovery (Runhaar et al.
2016). Diversified strategies including different proactive and reactive instruments have been
widely discussed in recent literature on flood risk management policy (see Driessen et al. 2016;
Driessen et al. 2018; Hegger et al. 2016; Kundzewicz et al. 2018). Various governments are
likely to pursue diverse flood risk management strategies (FRMS), which are tailored to the
country-specific context, such as geographical conditions, administrative and legal
frameworks, flood history, and societal or cultural norms. Selected flood risk management
instruments (see Table 1.1) are employed in one or several of these strategies to achieve the
desired outcome of flood risk reduction. The five suggested types of FRMS are risk
prevention (e.g., spatial planning tools), flood defence (e.g., flood protection dam), flood
mitigation (e.g., flood retention), flood preparation (e.g., warning system), and flood recovery
(e.g., insurance system) (Hegger et al. 2014). Consideration of the prevailing political strategy
in a country or region is crucial for adaptation research in order to understand the selection
of particular flood risk management instruments or mixes. Such a strategy may also inform
policy design regarding whether a government takes preventive or reactive flood risk

management action.

Adaptation research on policy instruments is ultimately becoming more prominent (see e.g.,
Henstra 2016; Lesnikowski et al. 2019; Mees et al. 2014). Our knowledge and understanding
of adaptation instruments remains limited, however. Consequentially, this dissertation aims
to contribute to the literature by discussing and assessing diverse adaptation instruments and

strategies in the policy sub-field of flood risk management.

1.2.2 Policy mixes and their comprehensiveness

Policy instruments are crucial elements in the study of policy design, given that they constitute
a toolbox from which governments choose single instruments for creating a policy solution
to an underlying societal problem (Howlett 2014). The literature on policy instruments is vast.
In traditional instrument studies, with their origins in the 1980s and 1990s, scholars investigate
single instruments, their characteristics, and numerous typologies allowing for a classification
of instruments into categories (for an overview, see Howlett 2018a; Metz 2017). Nevertheless,
this traditional instrumental perspective is often criticized as being too narrow, because in

reality, governments opt for several instruments from the toolbox and combine them into a
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bundle, package, or portfolio of policy instruments, defined as policy mix (Capano and
Howlett 2020). In more recent instrument studies, scholars accordingly concentrate on
instruments’ complementarities and conflicts within policy mixes; that is, whether certain
instruments promote or undermine other instruments’ effects, and which combinations of
instruments maximize synergies and minimize incoherencies (see del Rio and Howlett 2013;
Howlett 2018b; Howlett and del Rio 2015; Howlett and Rayner 2018). In practice, policy
mixes are often limited by instrument choices that have been previously institutionalized in a
policy field (“temporal legacies,” see Sewerin 2020), considering that governments seldom
abolish adopted instruments. This pattern signifies that governments often choose new
instruments and add them to existing ones (“layering,” see Howlett and Rayner 2018),
resulting in incoherent, conflictive, and unintentional mixes with limited functioning and
chances of success (Howlett 2018b). Nonetheless, in “smarter designs” (see Howlett 2018b),
where instruments in a mix reinforce each other and compensate for disadvantages of single
policy instruments (e.g., high transaction costs), policy mixes are superior to single
instruments in terms of effectiveness and efficiency, and thus delineate a useful means to

address a problem (Lehmann 2012).

Ultimately, due to policy makers’ and scholars’ growing focus on policy complexity, simple
instrument combinations into policy mixes are considered insufficient to address several
dimensions of complex problems (Flanagan, Uyarra, and Laranja 2011). Emerging research
areas, such as innovation and sustainability transition or environmental governance,
acknowledge that complex arrangements of policy mixes are needed to cope with
multidimensional complex problems (Schmidt and Sewerin 2019). Diverse authors therefore
call for a broader conceptualization of the policy mix that transcends the mere combination
of instruments (see Flanagan, Uyarra, and Laranja 2011; Kern, Rogge, and Howlett 2019;
Kivimaa and Kern 2016; Rogge and Reichardt 2016; Schmidt and Sewerin 2019). For instance,
Flanagan, Uyarra, and Laranja (2011, 702) propose a policy mix approach, which includes “a
sophisticated, multi-actor, multi-level and dynamic understanding of the processes by which
policies emerge, interact and have effects.” Similarly, in Rogge and Reichardt’s (20106)
understanding, a broad policy mix concept considers three parallel “building blocks,” which
complement interacting policy instruments: a policy strategy including long-term objectives;
policy processes including political problem-solving among actors; and overarching
characteristics  describing the policy mix, such as coherence, consistency, or
comprehensiveness. In particular, such broader conceptualizations take into account the
dynamics of policy mixes and pay explicit attention to elements shaping them, mainly policy

processes and involved actors (Kern, Rogge, and Howlett 2019). Consequentially, a realistic
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approach towards complex environmental problems involves the consideration of several
aspects of such multi-dimensional challenges. In this perspective, policy makers need to
design policy mixes that embrace diverse goals, interests, and priorities available in multiple
policy sectors and decision-making levels, address barriers and challenges that may arise in the
policy process, and reach all relevant actors that have a stake in the policy design process

(Flanagan, Uyarra, and Laranja 2011; Kivimaa and Kern 2016; Rogge and Reichardt 2010).

Rogge and Reichardt (2013) entitle such broad designs as “comprehensive policy mixes.”
Comprehensiveness is one of several policy mix characteristics or evaluation criteria that
describe the nature of a policy mix and determine its performance. Policy mix
comprehensiveness captures “how extensive and exhaustive its elements are” (Rogge and
Reichardt 2016, 1627). In other words, a comprehensive policy mix involves a large number
of policy instruments and further elements simultaneously, but treats each as complementary,
given that they address different dimensions of the underlying problem, activate various
response mechanisms, and as such, contribute each in their way to the overarching solution
(Costantini, Crespi, and Palma 2017; Sovacool 2009). Policy comprehensiveness is a new and
loosely defined concept to evaluate policy mix performance, emerging in the innovation and
transition literature (with origins in studies on marketing and environmental management
systems, see Atuahene-Gima and Murray 2004; Miller 2008) while not (yet) rooted in public
policy research. One exception is the study by Metz (2017, 41), which defines
comprehensiveness as addressing a problem in an “effective, efficient, and compelling way,”
and measures it using an innovative multi-dimensional policy comprehensiveness index. Most
public policy studies continue to focus exclusively on either policy mixes’ effectiveness (i.e.,
goal attainment) or efficiency (i.e., cost optimization) as common performance evaluation
characteristics (see e.g., Howlett 2018b; Weber, Driessen, and Runhaar 2014). With the
growing complexity of problems, however, comprehensiveness appears a vital characteristic
to be strengthened in the policy design process. Furthermore, comprehensiveness must be
considered in public policy research, given that it may influence policy mix performance
decisively and, finally, help enhance effectiveness and efficiency of policy mixes (Costantini,

Crespi, and Palma 2017; Rogge and Reichardt 20106).

This dissertation takes the concept of comprehensive policy mixes as a starting point to
approach complex environmental problems from a broad and innovative perspective,
embracing important elements such as interacting instruments, policy processes, and affected
actors. Comprehensive policy mixes are therefore explored in this dissertation as potentially

appropriate solutions to respond to the complexity of challenges linked to climate change. As
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a result, a major interest of this dissertation is to analyze the overarching design of

comprehensive policy mixes and to understand their individual elements.

1.2.3 Actors’ instrument preferences

Even though innovative policy solutions towards complex environmental problems exist —
for instance comprehensive policy mixes to be studied in this dissertation — policy makers are
said to underreact in terms of environmental policies, and climate policies in particular (Peters,
Jordan, and Tosun 2017). This observation falls in line with an important insight of the
instrument choice literature: Comprehensive policy mixes designed to address complex
environmental problems are often unable to overcome the hurdles of the political decision-
making process, and are therefore not adopted (Knill and Lenschow 2005). Environmental
policy studies, which empirically analyze comprehensive policy mixes to address climate
change-related challenges, indicate that these mixes are politically difficult to introduce and
fall short in achieving their goals (see e.g., Ekvall et al. 2016; Li, Wang, and Wang 2020). At
least two explanations emerge for this pattern. On the one hand, comprehensive policy mixes
concern a large number of actors that need to adapt their behavior accordingly. These far-
reaching consequences of comprehensive policy mixes may result in their broad rejection.
Policy makers seeking reelection will therefore restrain from imposing comprehensive policy
mixes on their potential electorate in order to maintain political support (Landry and Varone
2005). On the other hand, however, occurrence, extent, and severity of complex
environmental problems’ effects are highly uncertain. Nevertheless, governments need to
have potential policy solutions at hand. Policy makers therefore tend to reduce uncertainty on
the instrumental level (Howlett 2005) and rely on existing instruments with whose functioning
and outcome they are familiar from other policy fields (path dependency, see Peters, Pierre,
and King 2005). In contrast, comprehensive policy mixes are new and less established, with
largely unknown outcomes, and are less often taken into consideration as a result (Landry and

Varone 2005).

These explanations point to a lack of acceptance for comprehensive policy solutions by both
citizens and the political elite. Policy instruments, and in particular comprehensive policy
mixes, however, require a certain degree of public and political acceptance in order to be set
on the agenda, decided on in the policy design process, and introduced as final policy solution.
Actors’ acceptance thus acts as an important precondition for the successful adoption of
instruments (Batel, Devine-Wright, and Tangeland 2013). Hence, the public policy literature
proposes to study actors and their values, motivations, and attitudes in order to understand

whether comprehensive policy mixes can contend with the decision-making process and be
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introduced (Jenkins-Smith et al. 2014). In particular, the focus here is on a wide array of elite
actors, given that the design of comprehensive policy mixes occurs in the stage of policy
formulation, where elite actors review and debate the concrete policy instruments to be
included in comprehensive policy mixes (Dermont et al. 2017). In this stage of the policy
process, elite actors express attitudes via instrument preferences, which are crucial for the
determination of policy instruments and mixes (Kammermann and Angst 2020). To grasp the
concept of instrument preferences, it may be helpful to delineate its boundaries. Instrument
preferences are limited to actors’ attitudes towards policy instruments and mixes (Metz and
Leifeld 2018) and need to be distinguished from actors’ actual behavior (Ajzen and Fishbein
1980). For instance, actors’ (passive) instrument preferences (e.g., preferring a carbon tax) are
usually stronger than their willingness to (actively) change their behavior (e.g., paying for a
carbon tax or emitting less emission). This example illustrates that in reality, behavior may
deviate from attitudes, commonly known as the value-action gap (Batel and Devine-Wright
2015). Concretely, instrument preferences can be understood as actors’ attitudes in the form
of positive or negative inclinations towards policy instruments and mixes. Actors with a strong
position in the policy design process may be able to constrain the adoption of single policy
instruments or mixes according to their preferences and interests. Preferences therefore
indicate the tone of a political debate as well as potential conflict lines, and provide an
important input for policy design (Metz and Ingold 2017). Returning to the concept of
acceptance, instrument preferences constitute a passive form of acceptance during the policy
formulation stage, whereas more active forms of acceptance (e.g., support) occur during later
stages of the policy process, when adopting and implementing instruments or mixes (Metz
and Leifeld 2018). Furthermore, instrument preferences fall in line with the third and lowest
hierarchical level in the policy process theory of the Advocacy Coalition Framework (ACF;
see Sabatier and Jenkins-Smith 1993). This level encompasses actors’ secondary aspects,
which represent instrumental decisions to achieve the goals of their core beliefs (Weible and
Ingold 2018). Thus, instrument preferences act as a form of opinion poll to evaluate whether
and when policy instruments and mixes may effectively be adopted, based on actors’ belief
systems (Ingold, Stadelmann-Steffen, and Kammermann 2019). In a long tradition of public
policy studies, elite actors’ instrument preferences are measured through surveys (see Ingold

2011; Kammermann and Angst 2020; Kriesi and Jegen 2001).

Consequently, this dissertation will study and evaluate actors’ instrument preferences as the

crucial concept to determine the likelihood of introducing comprehensive policy mixes to

8  Furthermore, many previous studies also measure citizens’ instrument preferences through surveys
(see Bornstein and Thalmann 2008; Deacon and Shapiro 1975; Stadelmann-Steffen 2011).
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address complex environmental problems. This dissertation therefore seeks to provide a clear,
precise, and consistent contribution to the public policy literature by studying a wide array of
elite actors and their instrument preferences for comprehensive policy solutions in the field

of climate change adaptation.

1.2.4 Drivers of instrument preferences

Elite actors’ instrument preferences are key to determining the successful introduction of
comprehensive policy mixes and must therefore be examined. These preferences are not
stable, however. Instrument preferences are highly susceptible to change, because they include
specific attitudes on the means to achieve previously defined goals (Jenkins-Smith et al. 2018).
Instrument preferences may therefore depend on the specific context of a policy design
process, particularly the actors involved, their role(s) during the process (policy maker vs.
target group, see Dermont et al. 2017), and their positions in different stages of the process
(before vs. after policy adoption, see Ingold et al. 2020). Diverse strands of literature refer to
several important determinants and factors, which should influence actors’ preferences for
the choice of comprehensive policy mixes. An overarching theory to incorporate these
multiple determinants and factors coherently into one single framework is nevertheless
missing here. The fact that complex environmental problems need to be addressed in an
interdisciplinary way makes disciplinary theories of political science no longer applicable.
Therefore, an effort is made to develop a new framework in this dissertation, which will
integrate the complex circumstances and consolidate the drivers (or barriers) of instrument

preferences borrowed from different literature strands.

Many complex environmental problems stem from behavioral, social, or cultural roots, which
is why psychology is highly relevant for environmental policymaking (Vlek 2000). Theories of
environmental psychology provide insights into the underlying mechanisms affecting actors’
instrument preferences by examining the influence of diverse psychological and non-
psychological determinants on environmental attitudes and behavior (Devine-Wright 2008).
Environmentalism in psychological theories is explained either as a matter of worldviews (e.g.,
“New Ecological Paradigm,” see Dunlap et al. 2000), as based on specific (e.g., “postmaterial,”
see Inglehart 1990) or general values (e.g., “prosocial”, see Schwartz 1994), or as linked to
norm activation (e.g., “altruism,” see Schwartz 1977). Other environmental psychological
studies examine further determinants, such as trust in relevant institutions and agencies,
environmental information and knowledge, or social structural characteristics (for an
overview, see Dietz, Dan, and Shwom 2007; Kollmuss and Agyeman 2002). In particular, the

value-belief-norm theory of environmentalism (VBN) by Stern et al. (1999) is crucial when
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studying determinants influencing individual environmental support. This theory assumes that
stable personal values, beliefs, and norms (e.g., altruism, self-interest, tradition) matter, and
may therefore be employed to explain preferences for environmental policies. The
dissertation borrows from the VBN theory and deduces determinants from social psychology.
These determinants to be studied in the dissertation encompass different dimensions of
actors’ perceptions of a complex environmental problem (i.e., problem exposure, perception,
priority), of the policy process to address a problem (i.e., process involvement, financial
support), and of interactions with other actors in the policy process (i.e., network
collaboration, perception, preferences). In general, environmental psychology theories focus
on the individual actor level and consider personal factors influencing environmental policy
support; this dissertation, however, analyzes collective elite actors in the policy process, who
represent preferences of their organization or actor group. The concept of social acceptance
therefore provides a framework for bridging the divide from individual actors to organizations
and for studying originally individual-level factors at the organizational level. Wiistenhagen,
Wolsink, and Birer (2007) specify that social acceptance can take different perspectives, the
two most important in this context being the general socio-political acceptance of policies and
the specific local community acceptance of siting decisions and projects. These two
perspectives have studied environmental challenges in particular, such as climate change and
renewable energy supply (see Batel, Devine-Wright, and Tangeland 2013; Dermont et al. 2017;
Dietz, Dan, and Shwom 2007; Dreyer 2014; Dreyer and Walker 2013; Huijts, Molin, and Steg
2012; Wolsink 2010; Wistenhagen, Wolsink, and Birer 2007). A lack of socio-political
acceptance by political actors, combined with missing community acceptance by affected local
actors, may lead to strong barriers for the successful adoption of policies (Wistenhagen,
Wolsink, and Burer 2007). The dissertation therefore adopts these two acceptance
perspectives in order to analyze elite actors’ preferences for comprehensive policy mixes, as
well as determinants deduced from social psychology influencing these preferences on the
organizational level. The policy field of climate change adaptation, and the particular sub-field
of flood risk management, often deals with issues important to the political elite and to a local
community simultaneously. As a result, general socio-political and local community
acceptance together with factors affecting them, are relevant to determining actors’

instrument preferences (Dreyer and Walker 2013).

Considering the determinants borrowed from social psychology to be examined, the
dissertation distinguishes between three categories of factors: problem, procedural, and

structural.
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First, problem factors concern characteristics of the policy problem. Actors’ problem: perception
encompasses the way actors perceive a problem and the extent to which they are willing to
address this problem by appropriate instruments (Slovic et al. 2004). Several studies suggest
that actors’ problem perception correlates with their preferences for instrument choice to
address the problem at stake; that is, the more an actor perceives a problem, the stronger its
preferences to adopt appropriate instruments (see e.g., Eisenman et al. 2007; McGuire 2015;
Slovic 1993). Furthermore, actors who are directly exposed fo a problems and have to confront its
negative consequences may express other instrument preferences from actors not directly
exposed (Metz and Ingold 2014b). For instance, problem-exposed actors are likely to prefer
instruments that approach the problem with a binding effective solution and reduce their
burden to a minimum, whereas less exposed actors prefer instruments that keep their costs
low and their flexibility high (Landry and Varone 2005). In addition, a problen’s priority, the
salience and urgency actors attribute to a problem, may influence their instrument preferences
(Metz 2017). Actors prefer different instruments depending on how pressing they evaluate a

problem in comparison to others (Nelson 2004).

Second, procedural factors are related to characteristics of the policy process. Actors’
involvement in the policy design process is a crucial factor influencing their instrument preferences.
In particular, when actors trust the involved policy makers (Wiistenhagen, Wolsink, and Birer
2007) and judge a policy process to be fair (Huijts, Molin, and Steg 2012), they are more
satisfied with the process functioning, tend to perceive higher benefits and lower costs of a
policy solution, and prefer the proposed instruments (Mees, Crabbé, and Driessen 2017).
Furthermore, actors’ instrument preferences are influenced by the allocation of sufficient financial
resources to the local government level usually responsible for addressing complex
environmental problems. Local governments have limited resources at their disposal and need
to address competing problems. Thus, they may express preferences other than those of

actors without any financial constraints (Bullock et al. 2016).

Third, structural determinants are related to actors’ network. Actors’ collaboration with diverse
other actors in their network expose them to different views and opinions, allow them to
better access political and technical information to reduce uncertainty, and deepen their
understanding of a problem (Hamilton and Lubell 2018). The collaboration between a variety
of actors thus leads to better outputs, fosters trust (Metz and Ingold 2017), and enhances the
chance for collective action, which may impact actors’ instrument preferences (Henry and
Vollan 2014). In addition, actors’ collaboration partners’ similar problem perceptions and instrument
preferences may affect their own instrument preferences (Lubell 2003). Actors’ common

understanding of policy solutions may develop when they interact with other actors who hold
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similar beliefs or views related to a complex environmental problem (Weible and Ingold
2018). Actors’ specific instrument preferences may therefore evolve when surrounded by

other actors with similar problem perception or instrument preferences.

This dissertation combines various determinants deduced from social psychology and aims to
analyze whether they act as drivers of or barriers to elite actors’ preferences for comprehensive
policy mixes. The findings will inform the consideration of drivers and barriers in processes
of designing comprehensive policy solutions. In addition, the dissertation may provide
potential suggestions on how to promote drivers and impede barriers of instrument
preferences to enhance the likelihood of introducing comprehensive policy mixes to address

complex environmental problems.

1.3 Research design

The dissertation’s research design is presented hereafter and covers the case study approach
(section 1.3.1), the process of data collection (section 1.3.2), the main variables (section 1.3.3),
and the methods of data analysis (section 1.3.4) adopted in this dissertation to analyze
comprehensive policy mixes empirically and contribute to the relevant strands of literature

introduced above.

1.3.1 Case study

This dissertation adopts a case study approach. Case studies are particularly applicable to
analyses, in which a new or unknown concept is to be investigated. The aim of a case study is
to understand a concept in detail, look at it from different perspectives, and generate new
contextual knowledge about it (Creswell 2014; Thomas 2011; Yin 2003). A case study
approach therefore fosters analytical insights into the new concept of comprehensive policy
mixes and offers an ideal setting to analyze preferences and their influencing factors in the
specific context of climate change adaptation. Climate change has noticeable consequences
on humankind and ecosystems, and is particularly visible in climatically diverse regions like
Switzerland with many affected areas, such as hydrological systems, alpine ecosystems, forests,
and agriculture (Henne et al. 2018). Broad strategies to adapt to the effects of climate change
are therefore essential in Switzerland. In 2013, climate change adaptation was introduced into
the law as a second pillar to complement climate change mitigation (FOEN 2020).” Diverse

climatic conditions demand for manifold adaptation strategies; as such, Switzerland’s wide

2 Article 8 in the Federal Act on the Reduction of CO2 Emissions:
https://www.fedlex.admin.ch/eli/cc/2012/855/en [last accessed on 23 March 2021].
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adaptation instrument portfolio may serve as an example and be applicable to other regions
p p y p PP g

and countties.

The concrete selected case for the empirical analysis of this dissertation is flood risk
management in Switzerland, given that the complex environmental problem flooding is one
of the most extreme climate change effects in Switzerland. This case is ideal for studying
adaptation to climate change due to the following hydrological and political science criteria.
First, due to Switzerland’s diverse geographical conditions, many regions are exposed to
increasing flood risks. In particular, the context of mountain regions acting as the source of
several large European rivers, combined with the densely populated and small-sized lowlands,
makes diverse Swiss regions vulnerable to the consequences of growing magnitudes and
frequencies of floods (Ingold and Gavilano 2020). Political action to adapt to flood risks are
therefore essential in Switzerland and will be analyzed in depth in this dissertation in terms of

diverse flood risk management strategies and instruments.

Second, with its many flood-prone areas, Switzerland has a long history of flooding. The
country has repeatedly experienced severe national and local flood events causing death and
high infrastructural damage (see Pfister 2002; 2009). By recovering past and preventing future
flooding, Switzerland has gained valuable experience with flood risk management and adopted
numerous flood policies and instruments since the mid-19™ century (Summermatter 2012).
Furthermore, many recent flood risk management projects have been implemented in various
regions of Switzerland (Zaugg Stern 2006). Such projects facilitate the identification of
decision-making processes, actors and their preferences, and diverse flood risk management

instruments to be studied in this dissertation.

Third, the complex nature of flooding calls for comprehensive policy solutions to exploit
synergies between different sectors, levels, and territories (Persson and Klein 2009). Swiss
flood risk management is embedded in a cross-sectoral, multi-level, and transterritorial policy
setting. For instance, numerous sectors with conflicting interests (e.g., environmental
protection, agriculture, drinking water supply), decision-making levels” shared competences
and responsibilities (e.g., federal, cantonal, municipal governments), and boundary-spanning
affectedness (e.g., catchment over several municipalities or cantons) characterize Swiss flood
risk management. In this context, flood policies are often co-designed by multiple actors with
diverse backgrounds, and thus offer an ideal laboratory for this dissertation for studying
actors’ interactions in designing and adopting comprehensive policy solutions (Ingold,

Balsiger, and Hirschi 2010; Mauch and Reynard 2004).
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Within the case study approach of this dissertation, a most similar systems design is applied
(Anckar 2008). By definition, different hydrological catchment areas in Switzerland show
similar political, economic, and social contexts, whereas comprehensive policy solutions may
exhibit some variance. This design thus accounts for potential regional differences in actors’
preferences for comprehensive policy mixes. Accordingly, three hydrological sub-catchment
areas with recent flood risk management projects in the river basins of the Aare, Kander, and
Thur in Switzerland are selected and analyzed (see Figure 1.2). The Aare River is one of the
major rivers in Switzerland, originating in the Bernese Alps and flowing into the Rhine at the
border with Germany. The studied sub-catchment area between the cities Thun and Bern is
a densely populated region with continuing conflicts on the use and protection of the river
and its environment. This region has experienced several major and minor flood events during
the last two decades. The Kander River is a tributary of the Aare River in the Canton Bern
and part of the larger Aare catchment. The Kander River shows mountain torrent
characteristics and increasingly reaches the limits of its hydraulic capacity in the narrow
Kander valley. Despite various river corrections in the past, flooding of the Kander poses a
high risk for the local population. The Thur River is a tributary of the Rhine River and one of
the major rivers in eastern Switzerland. The studied sub-catchment area comprises the river’s
last segment before it flows into the Rhine River. This region experienced several severe
floods in the past and is characterized by the major wetland area Thurauen, a natural biotope

of national significance.

1.3.2 Data collection

This dissertation constitutes the first empirical analysis adopting an actor-centered approach
in the three sub-catchment areas, given that data is not yet available on the concepts to be
studied. To this end, it combines quantitative survey and qualitative interview methods to
gather data on a wide range of flood risk management instruments, actors’ preferences for
these instruments, and determinants influencing actors’ instrument preferences. For each sub-
catchment area, a postal questionnaire including standardized questions is designed and sent
to elite actors involved in the project process (for the questionnaires, see Figures A1-A3 in
the Appendix). Additionally, semi-structured interviews are conducted with selected flood risk
management experts in each region (for the interview guideline, see Table Al in the
Appendix). Those combined methods are useful for understanding multi-actor processes,
because systematic and detailed information on directly-affected actors’ knowledge, attitudes,

and opinions about flood risk management instruments is collected.
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Note: Based on FOEN and swisstopo.
Figure 1.2 River basins of the Aare, Kander, and Thur with the studied sub-catchment areas
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The selection of the actors to be surveyed and interviewed is of particular importance.
Following Knoke (1993), the dissertation surveys collective actors, which are individuals
representing organizations or actor groups. These collective actors can be identified by
applying a combination of positional, decisional, and reputational approaches to the project
process in each sub-catchment area. The positional approach identifies actors who hold a
central position in the policy process. Usually, these actors own formal competences,
responsibility, or resources in the process. The decisional approach identifies actors who have
an important influence on decisions. Their interests and priorities dominate the process. The
reputational approach identifies actors who have power or reputation in the policy process.
Other participating actors often evaluate them to be important actors in the process. Based
on the positional and decisional approaches, a list of actors is created, and the listed actors are
surveyed. The surveyed actors then have the opportunity in the survey to review the list of
actors and indicate missing actors to be considered in the survey, according to the reputational
approach (Knoke 1996). From the identified list of actors, the key actors for each policy

process of the three sub-catchment areas are selected to be interviewed.

Data gathering took place between November 2016 and January 2017 for the Aare sub-
catchment area (pilot survey), and between August and November 2017 for the Kander and
Thur sub-catchment areas. The final actor sample of the three sub-catchment areas includes
2006 actors, 142 of which responded to the survey, resulting in a total response rate of 69%
(for an overview of the actor sample, see Table 1.2)."""" These surveyed actors represent policy
makers from federal, cantonal, and municipal government agencies, regional associations,
interest groups such as nature conservation organizations or leisure clubs, economic and
infrastructure stakeholders, and scientific institutions (for a detailed list of surveyed actors,
see Table A2 in the Appendix). All actors are surveyed via postal questionnaire. In addition,
21 of these surveyed actors, mainly project leaders and flood risk management experts of
diverse municipalities, are interviewed face-to-face (for an overview of the interviews, see

Table A3 in the Appendix). Accordingly, surveyed and interviewed actors ovetlap.

10 For the individual sub-catchment areas, the total number of surveyed actors and the response rates
are as follows: 82 surveyed actors, 67 of which or 82% responded in the Aare sub-catchment area;
63 surveyed actors, 40 of which or 63% responded in the Kander sub-catchment area; 61 surveyed
actors, 35 of which or 57% responded in the Thur sub-catchment area.

11 Due to non-response, a minor bias of the dissertation’s empirical analysis cannot be fully excluded.
Nonetheless, it is ensured that the key actors participate in the survey by interviewing them directly.
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Table 1.2 Overview of the actor sample with the number of survey responses

Number of survey responses
Actor group Total
Aare Kander Thur

Federal agency 4 4 4 12
Cantonal agency 10 7 7 24
Municipality 18 5 6 29
Association 8 6 3 17
Interest group 14 6 11 31
Economic stakeholder 10 10 3 23
Research institute 3 2 1 6
Total 67 40 35 142

1.3.3 Main variables

The dependent variable in this dissertation is actors’ preferences for different flood risk
management instruments. The operationalization of the variable instrument preferences
builds on data gathered in a specific survey question evaluating actors’ preferred flood risk
management instruments. This survey question consists of a statement battery with 10 items
for the Aare sub-catchment area and 12 items for the Kander and Thur sub-catchment areas."
Each item includes the same statement on two different contrasted instrument options (for
an example survey item, see Figure 1.3; for the full survey question, see Figures A1-A3" in
the Appendix). For each item, the surveyed actors must then decide which instrument option
they prefer over the other (option 1 “dam” vs. option 2 “flood retention zone” in Figure 1.3).
Actors express their preferences on a two-dimensional four-point Likert scale ranging from
full or partial agreement for one instrument option (prefer option 1 “dam” fully/mostly in
Figure 1.3) to full or partial agreement for the other instrument option (prefer option 2 “flood
retention zone” fully/mostly in Figure 1.3). By this, actors assign a level of preference between

1 (weak) and 4 (strong) to each of the two contrasted instrument options in an item.

Based on this data, the dissertation adopts an index approach, which captures actors’
preferences for different dimensions of a policy mix. The first dissertation article develops
the “Balanced Policy Mix Index” evaluating preferences for policy mixes by taking into

account actors’ preferred number (density) and coerciveness (intensity) of instruments (see Knill,

12 The survey question in the Aare sub-catchment differs slightly in number and form of contrasted
instruments from the one in the Kander and Thur sub-catchments (see Figures A1-A3 in the
Appendix).

13 Question no. 17 in the Aare questionnaire / Question no. 13 in the Kander questionnaire /
Question no. 12 in the Thur questionnaire.

24



7 INTRODUCTION

Schulze, and Tosun 2012), and balance of different instrument types (new indicator balance)
(see chapter 2). The second and third dissertation articles create indices evaluating actors’
preferences for a combination of multiple diversified instruments (see chapter 3) and
sustainable instruments (see chapter 4). The latter two indices measure actors’ preferences for

a potential shift from single “silo”-oriented instruments towards a comprehensive policy mix.

Option 1 Measures Option 2
O O O O
Flood protection dams are the appropriate i i g i Flood retention areas or flood zones O
measures to relieve flood peaks at the Thur a b c d are the appropriate measures to reliev both

river. prefer prefer prefer prefer  1l00d peaks at the Thur river.

Option1  Option 1 Option2  Option 2
fully mostly mostly fully

nimportant

Figure 1.3 Example survey item measuring actors’ preferences for flood risk management
instruments

The independent variables in this dissertation are different problem, procedural, and structural
factors potentially influencing actors’ preferences for flood risk management instruments.
These variables all build on specific survey questions. Table 1.3 provides an overview of the
independent variables’ (IV) operationalization, grouped by problem (IV1-3), procedural (IV4
and IV5), and structural (IV6-8) factors.

Table 1.3  Operationalization of the independent variables

Variables Operationalization

Number of exposed buildings and residents to floods per
IV1 Problem exposure municipality based on recorded flood events and spatial data on
affected buildings and residents

Additive index with items measuring actors’ awareness of past and
IV2  Problem perception future flood risks and their preparedness for potential future
floods in their sub-catchment area (normalized [0, 1])

Priority of flood risk management in comparison to other

I3 Problem priority environmental and water-related issues (ranging from 0 to 12)

Additive index with items measuring general project support,
IV4  Process involvement  satisfaction with process participation, and satisfaction with
representation of own interests (normalized [0, 1])

Additive index with items measuring local governments’
IV5  Financial support petception of financial support from the national and cantonal
governments being sufficient (ranging from 1 to 4)

Number of different actor types that are represented in each
Network X : i . .
V6 . actor’s collaboration network (i.e., the level of diversity in each
collaboration , .
actor’s immediate network)

IV7  Network perception ~ Average problem perception of each actor’s collaboration partners

Average instrument preferences of each actor’s collaboration

IV8 Network preferences
partners
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1.3.4 Methods of data analysis

The strength of this dissertation is the mixed-mode methods of data analysis — the
combination of quantitative and qualitative methods. The dissertation adopts the following
methods to analyze the data: First, an index approach helps to evaluate comprehensive policy
mixes and the dependent variable instrument preferences for those mixes. An additive index
goes beyond the single indicator of instrument categorization applied in traditional public
policy studies and “capture(s| complexity by looking at multiple dimensions all the while
producing one synthetic, representative result” (Metz 2017, 40). By using indices in the three
dissertation articles, the dissertation creates a measure for evaluating comprehensiveness of
policy mixes and their acceptance. In addition, Cronbach’s alpha is considered, which

measures the internal consistency or interrelatedness of different indicators in an index.

Second, correlation analysis is applied in the first and second dissertation articles, in particular
Spearman’s rank order correlation to account for ranked data gathered in the survey.
Correlation analysis evaluates the degree of relationship between two variables. Therefore, it
identifies the bivariate relationship between different dimensions of an index (e.g., density,
intensity, and balance in the “Balanced Policy Mix Index”) and analyzes instrument preferences

in relation to each potential influencing factor.

Third, a regression model is used in the third dissertation article, in particular a network
autocorrelation regression model. The latter accounts for dependencies among observations
that result from a non-random population sample (due to network variables). Regression
analysis tests whether the different studied factors potentially influence actors’ instrument

preferences for comprehensive policy mixes.

Lastly, the aforementioned quantitative methods are complemented by qualitative insights
gained through in-depth interviews with key actors. Interviews are transcribed and then
deductively coded according to defined themes' in order to determine actors’ attitudes,
opinions, and preferences for comprehensive policy mixes. This coding system results in a
series of statements to be considered, which are then analyzed for certain patterns and
summarized into different issues. In addition to the interviews, substantial context knowledge
is included to strengthen the different methods, retrieved from primary and secondary project

documents and relevant scientific literature.

14 Interviews are deductively coded according to the following themes: “instrument / instrument
mix,” “coercive / incentive-based / voluntary,” “water / agriculture / forestry sectot,” “upstream /
downstream riparian,” “protection / use of water,” “preference / interest / priority,” “conflict /
cooperation / collaboration.”

2« 25 <C
>
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1.4 Outlook to the three articles

Given these first insights into the current state of the relevant literature, the research design,
and the expected contribution of the dissertation, this introduction is concluded with a brief
outlook to the dissertation articles and their findings. The dissertation articles will then be
presented in detail in the next chapters. This dissertation consists of three original research
articles published in or submitted to different international journals. These selected journals
position themselves at the intersection of public policy and environmental research. The first
single-authored article is published online in the journal Environmental Policy and Governance and
presents an in-depth analysis of elite actors’ instrument preferences, the crucial concept to
determine comprehensive policy mixes’ chances of being adopted. The second co-authored
article is published in the journal Regional Environmental Change and investigates the relationship
between actors’ exposure to floods, their perception of flood risks, and their preferences for
a diversified flood risk management portfolio to be adopted. The third co-authored article is
under review in the Journal of Environmental Planning and Management and provides an overview
of whether and in which direction potential problem, procedural, and structural factors

influence actors’ instrument preferences.

1.4.1 First article: In-depth analysis of actors’ instrument preferences™

The first article, Glaus (2021), analyzes the acceptance of comprehensive policy solutions in
detail to determine their likelihood of being introduced and delineate a potential solution to
address complex environmental problems, such as flooding, appropriately. The concept of
balanced instrument mixes provides an example for approaching such complex problems with
a comprehensive policy solution, including multiple instruments, which cover actors’
conflicting goals, interests, and priorities in diverse policy sectors, decision-making levels, and
territories (Schmidt and Sewerin 2019). This article studies actors’ preferences for balanced
instrument mixes in the three investigated sub-catchment areas in Swiss flood risk
management in order to identify the acceptance of comprehensive policy solutions. Based on
the gathered survey data, preferences for instrument mixes are evaluated by the previously
introduced “Balanced Policy Mix Index,” combining actors’ preferred number (density) and
coerciveness (intensity) of flood risk management instruments (Knill, Schulze, and Tosun 2012)
with the balance of different flood risk management instrument types (new indicator balance).
Results illustrate that actors’ preferences for balanced instrument mixes are generally weak,

meaning that a majority of actors prefer simple, minimally-intervening, and sector-specific

15 The dissertation articles have been written in American English. An exception is the first article in
British English due to the style format of the journal.
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flood risk management instruments. Nevertheless, these preferences vary somewhat between
actor groups in the policy design process. When considering actors’ role- and sector-specific
interests, it becomes evident that policy makers in sectors directly involved in flood risk
management processes (e.g., cantonal flood protection agencies) show slightly stronger
preferences for a balanced instrument mix than do other actors. These findings suggest that
simple policy solutions including one or a few instruments are more likely to be preferred,
and therefore to be adopted, than comprehensive policy solutions including a balanced policy
mix. Embedding the findings in the flood risk management context, preferences for the
traditional sector-, level-, and territory-specific instruments continue to outweigh more
comprehensive policy solutions. The aspired path towards an integrated flood risk

management approach in Switzerland still seems to be a long one.

1.4.2 Second article: Linking flood exposure, risk perception, and instrument
preferences

The second article, Glaus et al. (2020), examines the mismatch between actors’ increasing
exposure to floods all over Europe (Kron, Fichner, and Kundzewicz 2019), their weak
perception of flood risks (Botzen, Aerts, and van den Bergh 2009), and their missing
acceptance of effective flood risk management policies to address flood risks (Kundzewicz et
al. 2020). It is therefore crucial to understand the interplay between actors’ flood exposure,
their flood risk perception, and their preferences for effective instruments to reduce flood
risks. In the case of flooding, local governments are responsible for preventing flood damages
and are tasked with devising an effective portfolio of flood risk management instruments.
Therefore, the article studies whether local actors’ degree of flood exposure and flood risk
perception correlates with the demand for a specific design of flood risk management policies
— traditional infrastructure instruments versus alternative non-structural spatial planning,
ecological, or information instruments (Hegger et al. 2016). A novel combination of risk
analysis data (i.e., recorded flood exposure) and public policy data (i.e., surveyed flood risk
perception and preferences for flood risk management instruments) is introduced in this
article. The three variables flood exposure, flood risk perception, and instrument preferences
are analyzed in 18 Swiss municipalities in the Bernese Aare River basin, as part of the pilot
survey for the investigated Swiss sub-catchment areas in this dissertation. Surprisingly, results
show that local governments that express strong flood risk perception tend to prefer non-
structural instruments, such as spatial planning tools or ecological river restoration. These
non-structural instruments, however, are seldom adopted as stand-alone instruments. In
contrast, structural instruments — the primary, visible, and most widespread instruments in

European flood risk management (Gralepois et al. 2016) — are unpopular among the surveyed
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actors with strong flood risk perception. In contrast, actors’ flood exposure is not related to
their preferences for a specific design of flood risk management instruments. These findings
imply that actors’ perception of flood risks is crucial. Strong flood risk perception can
determine actors’ preferences for choosing specific diversified policy portfolios including
preventive or integrated flood risk management instruments. Local governments in flood-
prone areas are therefore well advised to invest in raising their population’s awareness capacity

of flood risks, especially in maintaining high awareness during long periods without flooding.

1.4.3 Third article: Overview of factors influencing actors’ instrument
preferences

The third article, Glaus, Wiedemann, and Brandenberger (Forthcoming), investigates
different factors promoting or impeding actors’ choice of sustainable policy instruments in
Swiss flood risk management. Sustainable policy instruments take into account the intertwined
ecological, economic, and social dimensions of complex issues, and are therefore considered
appropriate for addressing complex environmental problems (Finnveden et al. 2013;
Kundzewicz 2002). Policy makers in charge of the policy process, however, often ignore
sustainable policy instruments when addressing complex problems, which is why these
instruments do not overcome the political decision-making process and are therefore not
adopted. Policy makers seek to reduce uncertainty and thus tend to choose existing
instruments whose functioning and outcomes are well-known from other policy fields
(according to the concept of path dependency; Peters, Pierre, and King 2005). Following the
literature, there exists a wide range of factors, however, that can strengthen actors’ preferences
for choosing a specific design of instruments. One major factor is problem perception
(McGuire 2015), which is analyzed in this article for elite actors as well as for their
collaboration partners. Furthermore, an encompassing overview of problem, procedural, and
structural factors is considered in the empirical analysis of this article. A network
autocorrelation regression model is run to test whether the selected factors correlate with
actors’ preferences for the choice of sustainable flood risk management instruments. Results
show that problem perception primarily determines instrument preferences: actors’ strong
problem perception strengthens their preferences for the choice of sustainable flood risk
management instruments. In contrast, actors’ collaboration partners’ strong problem
perception weakens actors’ preferences for the choice of sustainable instruments. Explications
for this contradicting perception effects need to be examined more closely in further analyses.
The article’s findings propose that raising public flood risk awareness in different forms could
lead to actors’ calls for stronger sustainability performance of flood risk management

instruments. The way actors and their network perceive flood risks is key, and influences their
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preferences for the selection of sustainable instruments and the perceived performance thereof.
Going beyond the case of flood risk management, sustainability — or in general, a holistic and
comprehensive nature of policy designs — constitute ideas for new possible criteria to be
considered, which determine instrument choice and slowly gain in importance (Bouwma et

al. 2016).
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2 Politics of flood risk management in Switzerland:
political feasibility of instrument mixes

Abstract

Complex environmental problems affect multiple policy sectors, decision-making levels and
territories simultaneously and, as such, call for encompassing policy solutions. However, no
consensus exists on how encompassing policy solutions are designed. A trade-off persists
between single instruments, leading to sectoral “silo” thinking and complex instrument mixes,
constituting the risk of not being implemented due to actors’ objections. Policy designs,
including balanced policy mixes, can fulfil various goals, interests and priorities; address
numerous challenges; and involve multiple actors. Such balanced policy mixes, however, can
only manage complex environmental problems successfully when supported by actors
belonging to different sectors, levels and territories. This study therefore analyses the political
feasibility of balanced instrument mixes via actors’ policy preferences in the case of Swiss
flood risk management. Public and private actors involved in flood risk management are
surveyed on their preferred instrument mixes. Based on these preference data, the political
feasibility of instrument mixes is evaluated by combining the number (density) and coerciveness
(zntensity) of instruments with the balance of different instrument types (balance) in an index.
Results indicate that actors’ preferences for a balanced instrument mix are weak. In particular,
actors’ roles and sectoral interests in the policy design process influence their preferences.
These findings suggest that policy mixes, including simple, minimally intervening and sector-
specific flood risk management instruments, are more likely to be politically feasible than
balanced instrument mixes. Therefore, traditional “silo” thinking continues to outweigh
encompassing policy solutions and impedes possible steps towards an integrated flood risk

management approach in Switzerland.

Note: This chapter is the accepted manuscript of a single-authored article published by Wiley
in Environmental Policy and Governance on 13 April 2021: Glaus, A. 2021. “Politics of flood risk
management in Switzerland: political feasibility of instrument mixes.” Environmental Policy and

Governance. Advance online publication. DOI: 10.1002/eet.1940.
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2.1 Introduction

Several specific characteristics of complex environmental problems challenge policy makers
to design adequate policy solutions: Their occurrence, consequences and effects are uncertain
(Metz and Ingold 2014a). They require simultaneous adoption of short-term action and long-
term solutions (Ingold et al. 2019). Furthermore, they are extensive, touching upon several
policy sectors, decision-making levels and territories at once (Varone et al. 2013). In particular,
regarding the latter challenge, complex environmental problems affect a multitude of actors
belonging to different sectors, levels and territories and pursuing particular interests, goals
and priorities. Policy makers are therefore confronted with a mismatch between sector-, level-
and territory-specific interests and a need to design policy solutions capable of connecting

these disentangled interests (Ingold et al. 2019).

Various literature suggests approaching complex environmental problems with policy mixes
rather than single policy instruments, given that the former are able to address public and
private actors belonging to multiple sectors, levels and territories simultaneously. An
appropriate policy design includes a balanced policy mix, which is defined as a combination
of multiple instruments belonging to different instrument types that can fulfil various goals,
interests and priorities; address numerous challenges; and involve a wide range of actors
(Flanagan, Uyarra, and Laranja 2011; Kern and Howlett 2009; Schmidt, Schneider, and
Hoffmann 2012). In designing such a balanced policy mix, understanding the context in which
such a mix applies, that is, the plurality of actors’ norms, values and interests, is crucial, as it
can lead to a variety of preferences for different solutions (Jenkins-Smith et al. 2014). Thus,
previously existing arrangements, actor constellations and long-standing preferences in a
particular setting influence the political feasibility of policy solutions (Bressers and O"Toole
1998; 2005; Howlett 2004). Research on the political feasibility of balanced policy mixes,
however, is still limited. Political feasibility examines actors’ support for a policy solution in
the policy design process and anticipates the likelihood of a complex environmental problem
being resolved by this proposed solution (Webber 1986). A balanced policy mix’s political
feasibility depends on actors’ preferences for various design elements, such as the number
and coerciveness of instruments included. In addition, I argue that instruments’ balance, that

is, the inclusion of different instrument types, also needs to be considered in a balanced policy
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mix to integrate actors’ diverse interests. Consequentially, this study poses the following
research question: How do multiple actors’ preferences for a balanced policy mix vary

between sectors, levels and territories?

Addressing this research question helps to evaluate multiple actors’ preferences for balanced
policy mixes and to provide insights into the political feasibility of complex policy designs. In
so doing, I take the complex environmental problem of flooding, which offers an ideal
example for studying policy design in complex multi-dimensional policy settings. The cross-
sectoral, multi-level and transterritorial nature of flooding calls for an encompassing policy
design which can exploit synergies between different sectors, levels and territories, along with
their related actions and public policies (Persson and Klein 2009). Traditional flood risk
management is, however, organised in sectoral, political and territorial “silos”. Actors’ sector-
, level- and territory-specific goals, interests and priorities must be taken into account to
overcome these particular interests and move towards coordinated and boundary-spanning
policies, known as integrated flood risk management (Plummer et al. 2018). Thus, a balanced
policy mix only has the potential to be adopted and manage cross-sectoral, multi-level and
transterritorial flood risks when accepted and supported by actors belonging to diverse
sectors, levels and territories, that is, when they consider the mix politically feasible. Following
the literature, arriving at common preferences between a multitude of actors with remarkably
different interests and roles in a policy design process is challenging (Ingold et al. 2019).
Designing integrated flood risk management is, therefore, a complex task and may suffer from
a lack of political support (Knill and Lenschow 2005). In this vein, the study is based on the
assumption that integrated flood risk management is only politically feasible if multiple actors
in different roles and belonging to diverse sectors, levels and territories with their “silo”-
driven interests participate in a policy design process and express common preferences for a

balanced policy mix.

Empirically, the study analyses flood risk management in three hydrological sub-catchment
areas of the Aare, Kander and Thur Rivers in Switzerland (see Figure A4 in the Appendix).
Public and private actors in different roles and belonging to diverse sectors and levels are
surveyed on their preferred instrument mix in flood risk management. Based on this data, the
political feasibility of balanced instrument mixes is evaluated and operationalised by the
number (density) and coerciveness (intensity) of instruments (Knill, Schulze, and Tosun 2012)
and the balance of different instrument types (balance) in Swiss flood risk management. By
connecting the two well-known criteria denszty and intensity and adding a third new indicator
balance, a “Balanced Policy Mix Index” is constructed to compare preferred instrument mixes

between multiple actors. In combination with the index, qualitative in-depth interviews with
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key actors involved in flood risk management are conducted to contextualise policy

preferences for certain instrument mixes.

By investigating the highly relevant case of Swiss flood risk management, this study
contributes to the discussion on the political feasibility of policy mixes for addressing complex
environmental problems and presents insights into the underlying mechanisms of multi-actor

processes.

2.2 Theoretical framework

2.2.1 Policy design: instruments, mixes and preferences

Policy design, particularly instrument selection, is an inherent part of the policy formulation
process (Bressers and O'Toole 1998; 2005). Designing a policy implies that policy goals and
targets are defined and connected to policy instruments expected to achieve the defined policy
goals. As such, a policy attempts to alter aspects of social behaviour and alleviate an underlying
societal problem (Howlett 2004; 2014; Howlett, Mukherjee, and Woo 2015; Howlett and
Rayner 2007). In particular, the instrumental orientation of modern policy design studies is

central.

In an “old” school of traditional instrument studies, by the 1980s, scholars had begun to study
different kinds of policy instruments that governments had at their disposal to address societal
problems, their characterisation, and into which instrument types these instruments could be
categorised (for an overview, see Howlett 2018a; Metz 2017). These scholars argued that
studying policy instruments would improve the understanding of long-term patterns of policy
making, help facilitate learning from experiences for current and potential policy designs, and
provide policy makers with effective recommendations for how to address a societal problem

(Howlett 2005).

Of note is that the “old” school of instrument studies is criticised for its focus on single
instruments. Governments usually adopt multiple instruments in a policy field and bundle
them in policy programmes or instrument portfolios (Salamon 2002). Therefore, by the late
1990s, scholars had begun to assess more complex policy mixes, including multiple
instruments (Howlett 2005). An additional aim of this “new” school of policy design studies
is identifying complementarities and conflicts within policy mixes (Howlett 2014). Howlett
and Rayner (2007) illustrate that policy instruments can undermine each other’s effects in a
counterproductive policy mix. New policy mixes may be constrained by the instrument
choices that have become institutionalised previously in a policy field. To prevent

incoherencies, various scholars have studied optimal combinations of policy instruments to
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design policy mixes that maximise synergies and minimise conflicts (Gunningham, Grabosky,
and Sinclair 1998; Gunningham and Sinclair 1999; Howlett and Rayner 2007). However, real-
wortld instrument choices and policy designs often look different from such theoretical ideas
of optimal policy mixes: from a wide range of instruments, policy makers choose and combine
some specific instruments rather arbitrarily, especially those already well known from other
contexts (see for example Mahzouni 2015). In addition, governments seldom abolish existing
instruments and instead introduce new instruments on top of existing ones (see for example

Flanagan, Uyarra, and Laranja 2011; Kivimaa and Kern 2016; and other transition literature).

The approach of “new” policy design studies provides valuable insights into the design of more
complex forms of policies in challenging contexts, such as complex environmental problems.
At the same time, however, in designing and selecting a well-functioning, productive and
balanced policy mix in a complex policy design process, understanding the policy’s context is
crucial (Bressers and O'Toole 2005). A central aspect in such design contexts is the fact that
a policy mix is chosen based on actors’ implicit judgments about political feasibility resulting
from their preferences for particular instruments in specific contexts (Bressers 1998; Bressers
and O'Toole 1998) rather than based on a catreful evaluation of different policy alternatives
(Sager et al. 2020). Thus, previously existing arrangements, long-standing preferences and the
political context within which policy makers operate shape the design of a policy mix
decisively (Bressers and O'"Toole 1998; 2005). The political feasibility of such a policy mix
therefore depends on the support of and acceptance from a majority of actors in a policy
design process (Majone 1975; O'Toole 2000). Actors’ “potential oppositions and stumbling
blocks” (Sager et al. 2020, 1) to a proposed policy mix provides them with a resource to
influence the spectrum of politically feasible policy options and to push their interests and
preferences (Galston 2006; Meltsner 1972; Skodvin, Gullberg, and Aakre 2010). Relevant
actor groups in the policy design process thus have a strong bargaining position, and policy
makers who wish to adopt a certain policy solution may be constrained by their interests and
preferences (Skodvin, Gullberg, and Aakre 2010). The analysis of policy mixes’ political
feasibility thus provides an insight into the nature of the policy design process and actors’

interactions (MacRae and Wilde 1985; Webber 19806) and is therefore the focus of this study.

2.2.2 Evaluating design features of policy mixes

To evaluate and compare policy mixes across time, policy fields or regions, many policy design
studies use the two dimensions density and intensity (Knill, Schulze, and Tosun 2012). Density
describes the extent of government activity, that is, it provides information on the regulatory

penetration and internal differentiation of a particular policy field. In other words, density
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explores the number of policies or instruments that are applied within a policy field over time
(Knill, Schulze, and Tosun 2010). Empirically, density is often measured by counting the
number of adopted policy instruments in a policy field. Meanwhile, infensity relates to the
stringency or rigorousness of policy instruments, that is, it provides information about the
level of regulatory standards, such as emission limits and their scope of application, such as
specific branches (Knill, Schulze, and Tosun 2012) to account for the content of policy
instruments (Schaffrin, Sewerin, and Seubert 2015). Intensity can be empirically measured by,
for example, the quantity of resources invested in a specific policy instrument, the number of
targets or the level of state intervention of an instrument (Kammermann 2018). Schaffrin,
Sewerin, and Seubert (2015) and Metz (2017) provide two helpful examples for this prominent

evaluation of policy mixes in climate and water policy, respectively.

This study aims to assess the political feasibility of balanced instrument mixes and, to this end,
constructs an index (“Balanced Policy Mix Index”), which also builds on Knill, Schulze, and
Tosun’s (2010; 2012) density and intensity dimensions while adding the third dimension balance
(see Schmidt and Sewerin 2019). Balance facilitates the assessment of actors’ preferences for
different instrument types available in a particular policy field. Thus, the index does not
exclusively evaluate the number and coerciveness of instruments but additionally indicates the
balance of different instrument types or the extent to which actors are willing to support
instruments representing multiple actors’ interests. According to Schmidt and Sewerin (2019),
the added value of integrating different instrument types in a mix is its greater effectiveness
because all affected actors’ preferences are included in policy design. As a result, actors’
divergent preferences are combined and coordinated with multiple instruments in a mix,
which promotes their common acceptance of and support for the mix and renders it politically
feasible rather than privileging or restricting certain actor groups when implementing one
specific instrument type (Schaffrin, Sewerin, and Seubert 2014). Consequently, considering
actors’ preferences for these three design features helps to evaluate the political feasibility of

a balanced instrument mix in a complex context.

2.2.3 Actor-centred hypotheses

This study aims to build upon the insights of the “new’ school of policy design studies and
analyses the political feasibility of balanced instrument mixes in a complex context where
many actors from multiple sectors, levels and territories are affected simultaneously. As Tosun
and Treib (2018) postulate, when evaluating policy mixes in such a complex context, the focus
should be placed on the multiple actors involved in policy design processes, on their preferred

policy options and on their role in policy making. Consequently, this study adopts an actor-
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centred approach to evaluate actors’ preferences for balanced instrument mixes. This
evaluation of preferences helps to conclude whether actors consider balanced instrument

mixes politically feasible or not.

The literature offers a wide range of actor conceptualisations (for an overview, see Haelg,
Sewerin, and Schmidt 2020). Regardless of the chosen conceptualisation, capturing the variety
of different actors in the policy design process is important. Howlett (2018a), for instance,
suggests categorising actors into three groups: decision makers (e.g. politicians), who are
promoters of instruments; knowledge producers and/ or providers (e.g. policy advisers), who invent,
recommend and update instruments and provide the necessary knowledge in the policy
formulation phase; and &nowledge (or policy) brokers (e.g. research institutes), who adopt a neutral
role at the interface between policy and science and play an important role in matching
instruments to policy problems. Landry and Varone (2005) use a similar categorisation and
identify actor groups’ different interests for policy designs: First, policy makers, with reelection
as their ultimate goal, are interested in formulating flexible policy designs in order to be able
to react to citizens’ changing preferences. Second, policy implementers prefer policy designs that
maximise their financial resources and decision-making powers. Finally, Zarget groups seek to
influence policy designs in order to minimise the costs and maximise the benefits that come
along with the introduced instruments. In this study, I combine the threefold categorisations
by Howlett (2018a) and Landry and Varone (2005) and refine them following Flanagan,
Uyarra, and Laranja (2011) in order to reflect the actor categories in flood risk management
processes: Policy principals (e.g. project-leading minister/agency) promote a policy solution and
mobilise resources for instruments to be designed and adopted. Secondary policy principals (e.g.
project-involved agencies) support the policy principals but are not directly involved in
leadership. Policy implementation agents (e.g. agencies or private stakeholders on the regional or
local levels) receive resources to design and implement instruments in order to achieve an
outcome. Interest groups (e.g. NGOs, civil actors, economic stakeholders) have specific interests
in the policy design process and may benefit or lose depending on the outcomes of the
adopted instruments. Finally, &nowledge brokers (e.g. research institute) provide relevant
knowledge about instruments and their effects on the policy design process. These idealised
actor roles are not mutually exclusive, given that actors may play multiple roles simultaneously.
For instance, a policy principal steering a policy design process may simultaneously act as a

policy implementation agent implementing the policy (Flanagan, Uyarra, and Laranja 2011).

Actors’ varying roles in the policy design process lead to diverging preferences regarding a
balanced instrument mix. In particular, actors’ preferences are affected by whether they

spearhead a problem’s policy design process or pursue other interests independently of that
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problem. As such, I assume the following in translating this relation to the three dimensions
making up a balanced instrument mix (i.e. number, coerciveness and balance): First, regarding
the number of instruments in a mix, the more instruments are adopted, the higher the
regulative penetration in a policy field (Knill, Schulze, and Tosun 2010; 2012). Actors prefer
one or few simple instruments that are minimally visible, not restrictive and easy to
implement; unless they wish to urgently address a problem, then they opt for multiple
instruments (Wilson 1980). Second, regarding the coerciveness of instruments in a mix,
coercive regulative instruments establish a clear relationship between policy makers, policy
implementers and the target groups — and have predictable effects. By contrast, incentive-
based financial and voluntary persuasive instruments are less clear and leave more room for
interpretation, thereby causing uncertain efficacy (Ingold et al. 2020). Problem-affected actors
are likely to prefer coercive instruments, which tackle the problem with a binding effective
solution and reduce their burden to a minimum, whereas target groups prefer instruments
that keep their costs low and their flexibility high (Landry and Varone 2005). Third, regarding
the balance of instrument types in a mix, different instrument types may integrate a broad
range of actors and their preferences in the policy process. However, the effects of actors’
process inclusion are discussed controversially in the literature, resulting in rival hypotheses.
This study focuses on the hypothesis that diverse instrument types help policy makers to
increase multiple actors’ acceptance of a proposed policy solution, stimulate consensus in
policy discussions and foster problem-solving capacities (Ingold et al. 2016). Consequently,
and according to these basic effects of number, coerciveness and balance of instruments in a
mix, actors who lead a policy design process (i.e. policy principals) tend to prefer a balanced
instrument mix consisting of multiple, coercive and balanced instruments that target a
problem successfully. By contrast, actors involved in the policy design process and who
pursue their own specific interests (i.e. secondary policy principals, policy implementation
agents and interest groups) prefer a weak instrument mix consisting of few, less coercive and

less balanced instruments affecting them only minimally or not at all.
H1la: Actors in charge of the policy design process prefer a balanced instrument mix.
H1b: Actors pursuing their own specific interests in the policy design process prefer a weak instrument

mix.

Next, I extend those debates to the sector, level and territory frameworks in this study. To
address a complex environmental problem, multiple actors involved in the policy design
process represent diverse sectors, levels and territories. Some of these actors are highly

engaged in solving a particular problem, for instance, because their resources are directly
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threatened by the problem (e.g. local environmental actors depending on high-quality waters
threatened by water pollution issues). Direct affectedness will lead to these actors’ high
motivation to be involved in the policy design process and to push for an encompassing policy
solution to resolve the problem effectively (see Gerber et al. 2009; Ostrom 2000). These actors
share similar core beliefs regarding the current problem, which may be expressed in shared
fundamental norms and values, and in preferences for the same instruments and a similar
policy design (according to the Advocacy Coalition Framework [ACE], Jenkins-Smith et al. 2014;
Sabatier 1987). On this fundament, actors in the policy design process form coalitions and
collaborate in addressing their mutual hindrance. Such shared beliefs apply to actors belonging
to the same policy sector (or policy sub-system in ACF language). Thus, directly involved and
highly engaged sectoral actors who wish to solve a problem effectively tend to prefer balanced
instrument mixes. By contrast, sectoral actors not directly threatened by a problem are less
motivated to engage and are thus only indirectly involved in a policy design process, given
that they pursue their own specific interests and wish not to be restricted by an instrument

mix.

H2a: Actors representing a policy sector directly involved in the policy design process prefer a balanced

nstrument mix.

H2b: Actors representing a policy sector only indirectly involved in the policy design process prefer a

weak instrument mix.

Further, different decision-making levels and various territories are considered, and their
effects on actors’ preferences for balanced instrument mixes are included in the analysis

(control variables).

2.3 Case

2.3.1 Swiss flood risk management

With their geographical position at the source of several major European rivers, the presence
of many small-sized and densely populated areas, and increasing climate change impacts, some
Swiss regions are heavily exposed to flood risks. This historical record explains Switzerland’s
long experience with flood risk management and a wide range of different flood-related
policies and policy instruments (Ingold and Gavilano 2020). Swiss flood risk management is
a shared competence between the federal government, the 26 Swiss cantons and the
municipalities. According to the Federal Act on Hydraulic Engineering, the federal

government mainly grants financial resources (e.g. compensation, subsidies) to cantons and
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municipalities, whereas the 26 cantons are strategically and operationally responsible for Swiss
flood risk management. Finally, the municipalities implement concrete strategies and

instruments in their respective territories.

2.3.2 Instruments in Swiss flood risk management

Swiss flood risk management has traditionally been characterised by an infrastructure-oriented
regime, slowly shifting towards a more nature-oriented and sustainable spatial planning
approach, including new integrative and coordinated risk management elements. To this day,
technical instruments remain the most widespread instrument type (Zaugg Stern 20006). In
cases of flooding, technical instruments deploy immediate effects and have therefore worked
efficiently in the past (Ward et al. 2013). In complex settings, however, where flooding
potentially affects multiple actors belonging to diverse sectors, levels and territories, the
demand for more integrative, coordinated and boundary-spanning instruments increases.
Instrument mixes with different combined instrument types continue to emerge (Hegger et
al. 2014): technical instruments are completed by spatial planning, ecological river restoration
and information tools (Jong and van den Brink 2017). These non-structural instrument types
are more controversial because their effects not only indirectly prevent flooding but also span
a longer time frame to do so. Examples of single instruments for each instrument type can be

seen in Table A8 in the Appendix.

2.3.3 Case selection

The study analyses actors’ preferences for balanced instrument mixes in the case of flood risk
management in three hydrological sub-catchment areas in the river basins of Aare, Kander
and Thur in Switzerland (see Figure A4 in the Appendix). Studying these three sub-
catchments proves ideal from a hydrological and political perspective: First, and despite
representing different topographic conditions (high- vs. lowland), the three sub-catchments
have repeatedly experienced severe flooding in the past and continue to face exposure to high
flood risks. Second, recent flood risk management projects have supported the identification
of actors and flood risk management instruments in the three regions. Third, all projects are
embedded in a cross-sectoral, multi-level and transterritorial policy setting: they combine the
flood risk management and environmental protection sectors with requests for guaranteed
drinking water supply (Aare), sustainable recreation (Kander) and sound wetland areas (Thur).
Project leaders consist of cantonal flood protection departments, which involve national,
cantonal and municipal agencies; regional and local associations; NGOs and economic and
scientific stakeholders in the project process. The different flood-affected municipalities in

the three sub-catchments and within two cantons constitute the territorial framework. This
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complex setting allows for the study of multiple actors’ preferences for balanced instrument

mixes.

2.3.4 Data collection

Relevant actors of the three flood risk management projects must first be identified to gather
data on actors’ preferences for balanced instrument mixes. Applying the decisional, positional
and reputational approaches, I evaluate actors based on their crucial effect on decisions, as
well as on their central position and their reputation in the project processes (Knoke 1996).
The final actor sample includes representatives from the federal, cantonal and municipal
administration; regional associations and interest groups, such as nature conservation
organisations and leisure clubs; and economic, infrastructure and scientific actors (for an
overview of the actor sample, see Table A4 in the Appendix). Second, the data collection
method combines a quantitative survey with qualitative interviews. This method facilitates the
collection of detailed information for understanding multi-actor processes. Thus, a mixed-
mode survey including standardised questions and a guideline for semi-structured interviews
are designed for each sub-catchment. Third, 206 actors are surveyed (82 in Aare, 63 in Kander
and 61 in Thur sub-catchments). In addition, 21 of these surveyed actors, mainly project
leaders and flood risk managers of diverse municipalities, are personally interviewed.
Accordingly, surveyed and interviewed actors overlap. The interviewed actors represent
multiple actor roles, sectors, levels and sub-catchments (for an overview of the interviews, see
Table A20 in the Appendix) and are selected by experts based on their assigned importance
in the policy design process. In total, 142 actors responded to the survey and participated in
the interviews (67 in Aare, 40 in Kander and 35 in Thur sub-catchments), which resulted in a

response rate of 69%.

2.4 Method

2.4.1 Operationalisation of “Balanced Policy Mix Index”

Three dimensions are measured to construct an index capturing actors’ preferences for a
balanced instrument mix: density (i.e. the number of instruments), znzensity (i.e. the coerciveness
of instruments) and balance (i.e. the balance of different instrument types). Density, intensity and
balance operationalisations are based on a survey question measuring actors’ preferences for
different flood risk management instruments. The survey question consists of 12 (Kander and
Thur sub-catchments) or 10 (Aare sub-catchment) items, with each item including the same
statement on two different contrasted instrument options (for an example survey item, see

Figure 2.1; for the full survey question, see Table A10 in the Appendix). For each item, the
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surveyed actors must then decide which instrument option they prefer over the other (“option
17 vs. “option 2” in Figure 2.1). Actors express their preferences on a two-dimensional four-
point Likert scale ranging from full or partial agreement for one instrument option (“prefer
option 1 fully (a)/mostly (b)” in Figure 2.1) to full or pattial agreement for the other
instrument option (“prefer option 2 fully (d)/mostly (c)” in Figure 2.1). In so doing, actors
assign a level of preference between 1 (weak) and 4 (strong) to each of the two contrasted
instrument options in an item. These preference data provide the basis for the construction

of the index indicators density, intensity and balance.

The three indicators are combined in a multiplicative index. Thus, the higher the number,
coerciveness and balance of their preferred instruments, the stronger the actors’ preferences

for a balanced instrument mix.

Option 1 Measures Option 2
O O O O i
Flood protection dams are the appropriate i i i i Flood retention areas or flood zones | [
measures to relieve flood peaks at the Thur a b c d are the appropriate measures to relieve | both
river. prefer prefer prefer prefer  flood peaks at the Thur river. unimportant
Option 1 Option 1 Option2  Option 2 |

fully mostly mostly fully

Figure 2.1 Survey item measuring actors’ preferences for different flood risk management
instruments

Operationalisation of the indicator density

As is true for many empirical studies preceding this one, the indicator density is measured by
counting the number of preferred instruments. An instrument is counted when actors assign
to it a preference level of at least 3 or 4 (partial or full agreement). The number of preferred
instruments is summarised for each actor and lies between 0 and 12 (Kander and Thur sub-
catchments) or 0 and 10 (Aare sub-catchment). Finally, the values of the indicator density are

normalised to a range from 0 to 1.

Operationalisation of the indicator intensity

The indicator zntensity can be measured empirically in various ways. In this study, the level of
state action and resources available to public authorities, that is, the coerciveness of the
preferred instruments, is crucial. Hood’s (1986) well-known categorisation distinguishes
between nodality, organisation, treasure and authority, with increasing coerciveness from the first
to the last. Henstra (2016) adjusts this categorisation to climate adaptation instruments, which
sets the foundation for the coerciveness evaluation of actors’ preferred flood risk management
instruments in this study. First, each instrument is assigned to a coerciveness category from

nodality to authority, whete treasure, for reasons of effectiveness, is divided into ecosystem
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management and public goods and services (for examples and the assignment of single instruments
to coerciveness categories, see Table A9 in the Appendix). Subsequently, for each actor, the
mean value of preferences per coerciveness category is calculated. Next, these average
preference values are weighted from 1 to 5, where the least coercive category (= nodality)
receives a value of 1, and the most coercive category (= authority) receives a value of 5. Then,
the weighted preference values for all coerciveness categories are summarised for each actor.

Finally, the values of the indicator znzensity are normalised to a range from 0 to 1.

Operationalisation of the indicator balance

The new indicator balance is measured by considering preferences for a balanced combination
of different instrument types included in a mix. First, each surveyed instrument is assigned to
one of four instrument types (i.e. technical, spatial planning, ecological and informative; see
Table A8 in the Appendix). Second, each instrument representing one of the four instrument
types is contrasted with instruments representing each of the other three instrument types (i.c.
six possible combinations). This procedure is done twice, that is, with two different
instrument options representing each of the four instrument types (i.e. 12 items).'* Third, the
consistency of actors’ preferences within one instrument type is controlled by evaluating
actors’ preferences for the two instrument options representing the same instrument type and
their correspondence to each other when contrasting them to instrument options representing
the three other instrument types. Fourth, the number of instrument types in which actors
have consistent preferences for both instrument options is summarised. Instrument types in
which actors hold inconsistent preferences for the two instrument options are not included
in the count. The higher the number of instrument types in which actors show consistent
preferences, the stronger their preferred balance of different instrument types in a mix.
Holding consistent preferences for all four instrument types constitutes the maximum
possible value and corresponds to actors’ preferences for a full balance of instrument types

in a mix. Finally, the values of the indicator balance are normalised to a range from 0 to 1.

2.4.2 Actors
According to the hypotheses, variables relevant to assessing actors’ preferences for a balanced
instrument mix include their roles in a policy design process and their membership in varying

sectors, levels and sub-catchments. Regarding the actor role, five different categories adapted

16 The survey question in the Aare sub-catchment differs slightly from the one in the Kander and
Thur sub-catchments, resulting in five technical instrument options being contrasted twice with
two spatial planning and two ecological instrument options, and with one informative instrument
option (i.e. 5 combinations, 10 items).
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to Swiss flood risk management are differentiated: 1) policy principals (i.e. the project-leading
cantonal flood protection and environmental agencies); 2) secondary policy principals (i.e.
project-involved national or cantonal agencies, such as water protection, spatial planning or
agriculture agencies); 3) policy implementation agents (i.e. municipalities); 4) interest groups
(i.e. environmental NGOs, leisure clubs and economic stakeholders); and 5) knowledge
brokers (i.e. scientific institutions). As for the policy sector, actors in Swiss flood risk
management can be divided into seven different sectoral groups, three of which are water-
related sectors (Flood Protection, Water Use, Water Protection), and four of which are
external sectors (Agriculture and Forestry, Spatial Development, Cities and Municipalities,
Science) (FOEN 2013; Mauch and Reynard 2004). Distinguishing between the water-related
sectors is of utmost importance because the goals of water usage (e.g. drinking water), water
protection (e.g. wastewater treatment) and flood protection (e.g. infrastructure construction)
often conflict with each other. For the decision-making level, actors are categorised according to
whether they belong to the national, cantonal, regional or local decision-making level. For sub-
catchment, actors can be differentiated by the three regions at the Aare, Kander and Thur
Rivers. For details on individual actors’ role, sector, level or sub-catchment, see Tables A5—

AT in the Appendix.

2.4.3 Method of data analysis

This study adopts a mixed-mode method, combining quantitative survey data with qualitative
interview data. First, in the descriptive analysis, actors’ three index indicators are analysed
univariately and bivariately, with the latter including Spearman’s rank order correlation and
Cronbach’s alpha. Second, preferences for a balanced instrument mix are evaluated by
different combinations of actor variables. Both steps are complemented by insights gained
through several in-depth interviews with key actors. To this end, interviews are transcribed
verbatim and coded by defined keywords expressing actors’ attitudes, opinions and
preferences concerning policy design. The following constitute some central keywords or
keyword groups: “instrument/instrument mix,” “coercive/incentive-based/voluntary”,
“water/agriculture/forestry sector”, “upstream/downstream riparian”, “protection/use of
watet”, “preference/interest/priority”, “conflict/cooperation/collaboration”. Coding the
interviews by these keywords results in a series of statements that necessitate consideration.
These statements are then analysed for patterns across the various interviews and can be
summarised into four major topics evolving around 1) instrument mixes and the combination
of individual instruments, 2) instruments’ degree of coerciveness, 3) actors’ interests, conflicts
and collaboration in policy design processes, and 4) specific sectors’ interests, mainly

compensating land owners for implementing instruments. The most important statements
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and findings from the interviews are discussed in the Results section. These interviews provide
this study with the necessary case knowledge to evaluate and interpret the index’s and actor

variables’ results.

2.5 Results

2.5.1 Descriptive analysis of “Balanced Policy Mix Index”

The mean value for the index is 0.17, suggesting that the surveyed actors generally prefer a
weak instrument mix to manage flood risks (for the summary statistics of the index, see Table
A1l in the Appendix; for normality tests of the index, see Figures A5 and A6 in the Appendix).
Although several actors in the interviews emphasise that a balanced instrument mix in flood
risk management requires a combination of multiple equivalent instruments (interview nos.
1-3), they state that an instrument mix cannot be designed on paper and then implemented
for an entire sub-catchment. An optimal instrument mix depends on the location and

technical options and may change frequently (interview nos. 4-7).

Examining the indicators density, intensity and balance individually relativises the impression that
actors reject all aspects of a balanced instrument mix. Instead, actors seem to prefer an
instrument mix that includes a medium number (0.46; approximately five to six instruments)
of mid-coercive instruments (0.54; some technical and/or spatial planning instruments
combined with some ecological and/or informative instruments) and mid- to high-balanced
different instrument types (0.62; approximately two to three instrument types). For summary
statistics of the index’s indicators, see Table A1l in the Appendix. Regarding the instrument
types in particular (the indicator balance), interviewed actors indicate that technical instruments
remain the most important instrument type because they are implemented quickly (interview
no. 8) and practically (interview nos. 3 and 8) but that actors prefer to combine those technical
instruments with spatial planning and/or ecological instruments (interview nos. 3, 5 and 8).
Thus, actors prefer to combine several instrument types rather than rely on one instrument
type only. These statements allow for embedding the index’s descriptive results: the overall
index results are weak, that is, in general, actors prefer a low number of non-coercive and
non-balanced instruments. Nonetheless, the balance of different instrument types appears to

be an important dimension in the index.

Spearman’s rank order correlation analysis of the three indicators reveals that density, intensity
and balance are significantly and positively correlated to each other (density—intensity: 0.64 /
density—balance: 0.36 / intensity—balance: 0.40). For further information on correlation analysis,

see Table A12 in the Appendix. This correlation analysis indicates that actors’ preferences for
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a large number (density) and high coerciveness (intensity) of instruments with a high balance of
different instrument types (balance) align with and result in strong preferences for a balanced
instrument mix. The Cronbach’s alpha, which measures the reliability of the index and the
importance of each indicator for the index, remains consistent with the Spearman’s rank order
correlation (0.77; CI: 0.70, 0.83; i.e. moderate to high), signifying that the indicators density,

intensity and balance are linked and can be combined in an index.

2.5.2 “Balanced Policy Mix Index” by actor variables

Considering the “Balanced Policy Mix Index” by the four actor variables individually, the
following results can be revealed: For the variable actor role, policy principals show slightly
stronger preferences for a balanced instrument mix (0.22) than the other actors in the policy
design process (secondary policy principals = 0.16 / policy implementation agents = 0.18 /
interest groups = 0.17 / knowledge brokers = 0.21). For the vatiables policy sector and decision-
mafking level, almost no variance is found within actors’ preferences. For the variable sub-
catchment, actors in the Aare case (0.19) indicate slightly stronger preferences for a balanced
instrument mix than in the Kander and Thur cases (both 0.16). For detailed information on
the index by the individual actor variables, see summary statistics in Tables A13—A16 and

Figure A7 in the Appendix.

Given that the analysis of the index by the four actor variables individually is too general, I
additionally analyse the index by combining the variable policy sector with each of the other
three variables actor role, decision-making level and sub-catchment. Figure 2.2 illustrates
actors’ preferences for a balanced instrument mix by the seven sectors involved in flood risk
management and actors’ roles in the project processes. The surveyed project processes in the
three sub-catchments primarily involve actors from the three sectors Flood Protection, Water
Protection, and Agriculture and Forestry because their respective main interests — flood risk
management, environmental protection and sustainable land use — are integrated. Therefore,
these three sectors are directly represented by policy principals (green points in Figure 2.2) in
charge of the project processes andalso involve some secondary policy principals and interest
groups. The other indirectly involved sectors comprise Water Use, Spatial Development,
Cities and Municipalities and Science, which are represented mainly by secondary policy
principals (orange points), policy implementation agents (purple points), interest groups (pink
points) and knowledge brokers (olive points). Two observations are worth highlighting: First,
when comparing the water-related sectors to each other, policy principals in the Flood
Protection (0.23) and Water Protection (0.22) sectors prefer a balanced instrument mix.

However, in all three water-related sectors secondaty policy principals (F.P. = 0.14 / W.U. =
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0.13 / W.P. = 0.18)"7 and interest groups (F.P. = 0.15 / W.U. = 0.16 / W.P. = 0.18) show
preferences for a weak instrument mix (for results in detail, see 17 in the Appendix). Second,
the same pattern can be observed for the water-external sectors: policy principals in the
Agriculture and Forestry sector express preferences in favour of a balanced instrument mix
(0.20). However, in all other water-external sectors secondary policy principals (A.F. = 0.12 /
S.D.=0.18 / C.M. = 0.15), interest groups (A.F. = 0.10 / S.D. = 0.17), policy implementation
agents (0.18) and science (0.18) opt for a weak instrument mix. This result signifies that
conflicting goals or interests within the three water-related sectors (mainly between Flood
Protection and Water Protection or Water Use) or between water-related and water-external
sectors do not primarily influence policy preferences for balanced policy design. Rather, the
gap between different actors’ roles determines preferences for a balanced instrument mix, that
is, policy principals aim to solve flood risks as comprehensibly as possible, as opposed to
other actors in the project processes who pursue their own interests and who do not want to
be restricted by a balanced instrument mix. In addition, policy principals seem to be
represented mainly in sectors that are most affected by flood risks and are thus directly
involved in the project processes. Therefore, the combination of the two variables policy
sector and actor role may explain some actors’ stronger preferences for a balanced instrument
mix in comparison to other actors’ weak preferences. However, the rather large variance
within actors’ preferences for the “Balanced Policy Mix Index” for sectors and actor roles

should be noted.

Further, Figure 2.3 illustrates actors’ preferences for a balanced instrument mix by the seven
sectors and four levels on which actors operate in the project processes. Swiss flood risk
management shares competences and tasks between actors on the national (green points in
Figure 2.3), cantonal (orange points), regional (purple points) and local (pink points) levels,
which assume different responsibilities in the project processes. Notably, actors on the
cantonal level in the three sectors Flood Protection, Water Protection and Agriculture and
Forestry, which are directly involved in project processes, explicitly express stronger
preferences for a balanced insttument mix (F.P. = 0.25 / W.P. = 0.21 / A.F. = 0.18) than
actors on the national (F.P. = 0.07 / W.P. = 0.19 / A.F. = 0.12), regional (F.P. = 0.15 / W.P.
= 0.18 / AF. = 0.10) and local (F.P. = 0.15) levels (for results in detail, see 18 in the
Appendix). In the interviews, several actors emphasise the cantons’ key role as project leaders

in the three surveyed project processes (interview nos. 10—12). This result is consistent with

17 Abbreviations used here are: F.P. = Flood Protection / W.U. = Water Use / W.P. = Water
Protection / A.F. = Agriculture and Forestry / S.D. = Spatial Development / C.M. = Cities and
Municipalities / S. = Science.
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the abovementioned result of the “Balanced Policy Mix Index” by policy sector and actor role
(Figure 2.2): cantonal actors’ and policy principals’ preferences coincide for a balanced
instrument mix in the three sectors Flood Protection (0.25 vs. 0.23), Water Protection (0.21
vs. 0.22) and Agriculture and Forestry (0.18 vs. 0.20). Cantonal actors in major flood risk
management projects often represent policy principals in the project processes. In this
context, a large variance exists for sectors and levels within actors’ preferences for the

“Balanced Policy Mix Index.”

Finally, Figure 2.4 illustrates actors’ preferences for a balanced instrument mix by the seven
sectors and the three sub-catchments. Actors in the Flood Protection (0.26) and Water
Protection (0.21) sectors in the Aare sub-catchments show stronger preferences for a balanced
instrument mix than do actors in the same two sectors in the Kander (F.P. = 0.14 / W.P. =
0.19) and Thur sub-catchments (F.P. = 0.01 / W.P. = 0.16). For detailed results, see 19 in the
Appendix. By contrast, actors in the Agriculture and Forestry sector (0.22) in the Thur sub-
catchment express stronger preferences for a balanced instrument mix than do actors in the
same sector in the Aare and Kander sub-catchments (both 0.07). According to the interviews,
the flood risk management projects in the Aare and Thur sub-catchments both include
conflictive actor constellations. In particular, environmental stakeholders in the Aare sub-
catchment and landowners in the Thur sub-catchment defend their interests insistently
(interview nos. 7 and 11). Nevertheless, actors belonging to these three directly involved
sectors adopt preferences for a balanced instrument mix and seem willing to negotiate with
the opposing actors because they fervently seek an encompassing solution to reduce flood
risks. Actors in the Kander sub-catchment, however, consistently prefer a weak instrument
mix within all sectors. Again, rather large variance exists within actors’ preferences for the

“Balanced Policy Mix Index” for sectors and sub-catchments.

When the results are summarised and embedded, the analysis suggests that cantonal policy
principals in the Flood Protection and Water Protection sectors in the Aare sub-catchment
and in the Agriculture and Forestry sector in the Thur sub-catchment have preferences for a
balanced instrument mix. By contrast, all other actors have preferences for a weak instrument
mix, that is, they are not primarily interested in solving flood risks holistically and thus wish
not to be restricted by a balanced instrument mix. The interviewed actors offer two
explanations for these results: First, in the Aare sub-catchment, the leader role of the cantonal
flood protection and environmental agencies and their strong support for a participative
project process are notable. The canton’s interest in providing integrated flood risk
management involving multiple actors (interview no. 12) is reflected in the coordinated and

regulated communication between canton, municipalities and other actors (interview no. 10),
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which helped to balance different interests (interview no. 11) and to seek an encompassing
solution between all affected actors. Accordingly, cantonal policy principals from the Flood
Protection and Water Protection sectors in the Aare sub-catchment show strong preferences
for a balanced instrument mix. Second, in the Thur sub-catchment, actors emphasise the
controversial discussion on land use to implement flood risk management instruments
(interview nos. 2, 7, 8, 11 and 13—16). In the project process, cantonal agriculture and forest
agencies play a central role. These agencies efficiently negotiate with forest landowners to
purchase a large parcel of land to be able to implement flood risk management instruments
by simultaneously compensating landowners for their losses. One actor emphasises that such
a negotiation is a necessary step because without it, conflicts with landowners may have
ensued, thereby blocking the project process (interview no. 7). This approach helps the
cantonal actors find an encompassing solution that includes landowners’ and other actors’
interests. Therefore, the cantonal policy principals in the Agriculture and Forestry sector in
the Thur sub-catchment have strong preferences for a balanced instrument mix. These two
observations illustrate how actors can diverge in their preferences for a balanced instrument
mix, which on the one hand depends on actors’ sectors’ degree of affectedness by flood risks
and their subsequent direct involvement in the project process, and on the other hand, on
actors’ role in the project process. Actors in the Flood Protection, Water Protection and
Agriculture and Forestry sectors responsible for steering the project processes and for
adopting encompassing policy solutions indicate preferences for a balanced instrument mix
to reduce flood risks. Meanwhile, actors in the indirectly involved sectors acting in favour of

their own interests prefer instead a weak instrument mix.

2.6 Discussion

By analysing quantitative survey data combined with qualitative interview data, I test four
hypotheses: Actors in charge of the policy design process (H1a) and actors representing a
sector directly involved in the policy design process (H2a) prefer a balanced instrument mix.
By contrast, actors pursuing their own specific interests in the policy design process (H1b)
and actors representing a sector only indirectly involved in the policy design process (H2b)
prefer a weak instrument mix. This study’s results indicate that 1) preferences for a balanced
instrument mix in general are weak, 2) including different instrument types in a mix (indicator
balance) decisively influences preferences, and 3) preferences vary between different actor
groups. In terms of the actor-centred hypotheses, two insights come forth: First, actors in
charge of a policy design process tend to express stronger preferences for a balanced

instrument mix than actors pursuing their own interests in a policy design process. The latter
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show preferences for a weak instrument mix and wish to see instruments adopted with
minimal or no intervention in their actions. Thus, hypotheses 1a and 1b can be confirmed.
Second, actors representing sectors directly involved in the policy design process tend to show
stronger preferences for a balanced instrument mix in comparison to actors representing
sectors only indirectly involved in the policy design process. The latter are not directly affected
by the current problem and do not wish to address it by a balanced instrument mix that would
limit them in their actions. Therefore, hypotheses 2a and 2b can also be confirmed. Hence,
evaluating the preferences of actors representing different roles and sectors in a policy design
process provides important insights into the political feasibility of balanced instrument mixes
in flood risk management. Taking into account actors’ role- and sector-specific goals, interests
and priorities, I find that the majority of the surveyed actors prefer simple, minimally
intervening, and sector-specific instruments rather than balanced instrument mixes. Thus,
actors consider simple policy solutions to be politically feasible, whereas more complex policy
designs are perceived as infeasible and are less likely to be adopted. The promoted shift from
disentangled “silos” towards integrated flood risk management in Switzerland is therefore not
a politically feasible way forward in the near future for the majority of the involved flood-

affected actors.

Evidence for the four hypotheses and the importance of considering different actor variables
in policy design processes can be related back to the literature. Following Thaler and Levin-
Keitel (2016, 292), the inclusion of actors in flood risk management processes is declared as
“a more successful way to reach consensus in policy discussions.” However, actors’ inclusion
often ends in conflicts between policy makers and involved actor groups due to unequal
power relationships and strong interdependent interests (Thaler and Levin-Keitel 2016).
Contflicts frequently arise either between policy makers and implementation agents because
the latter fear high implementation and maintenance costs of instruments or between policy
makers and interest groups, particularly private landowners, farmers and nature conservation
organisations, which are constrained in their freedom to pursue their interests (Zaugg,
Ejderyan, and Geiser 2004). Regular exchange in various forms (e.g. round tables, exchange
platforms) and open debate between policy makers and other actors are essential to prevent
such conflicts, promote mutual understanding and foster actors’ common preferences for
encompassing policy design (Alexander, Doorn, and Priest 2018). In particular, inclusive
social debates on normative questions, such as whether, how and by whom flood risk
management should be tackled or which instruments are to be included in optimal policy
design, are essential and must involve diverse actors’ views (Kundzewicz et al. 2018). Actors’

prevailing attitude that governments alone are responsible for addressing flood risks needs to
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be overcome, and the idea that multiple public and private actors have to be incorporated in

sustainable policy design processes needs to be enhanced (Tullos 2018).

Further, actors consider single instruments more eligible than complex integrated instrument
mixes (Wilson 1980). A majority of actors refusing acceptance of and support for an
instrument mix in a policy design process affect its political feasibility negatively and, in most
cases, leads to the instrument mix not being adopted (Majone 1975). Actors in a policy design
process who oppose a balanced instrument mix thus dispose of a strong resource to influence
whether and how an instrument mix is designed in order to fulfil their interests. Accordingly,
policy makers are held back by these other actors’ resource, given that policy makers depend
on actors’ support to implement an instrument mix (Skodvin, Gullberg, and Aakre 2010).
Policy makers’ intense cooperation, collaboration and coordination with all other actors
appears fundamental to gaining other actors’ support. In particular, multidisciplinary
collaboration in complex policy design processes should be given high priority (Hegger et al.
2014). Such forms of interaction may lead to shared beliefs regarding the current problem,
which for instance may be expressed in shared preferences for the same instruments (Jenkins-
Smith et al. 2014). In complex policy design processes involving multiple actors, sub-national
actors are said to play a key role: According to Ostrom (2009; 2010) polycentric governance
approach, medium-scale governance units are key, given that they are often enforced with
policy-making responsibilities. These sub-national units can strengthen the connection
between actors representing national and local levels and guarantee an efficient information
flow between various actor groups. This gatekeeper role can foster a common understanding
of a current problem and thus enhance efficient task execution, enable effective policy making
and promote encompassing policy design (Ingold 2014; Wang 20006). This study’s results
support the assumption of sub-national actors’ important role, considering that cantonal
policy makers promote balanced instrument mixes in Swiss flood risk management. The focus
on sub-national actors, their limitations and their collaboration with other actors in complex
policy design processes therefore adds value to actor-centred approaches studying instrument

mixes’ political feasibility via policy preferences and should be further investigated.

2.7 Conclusion

Complex environmental problems, such as increasing flood risks, involve various sectors
levels, and territories simultaneously and thereby challenge policy makers to find adequate
policy solutions. The concept of balanced policy mixes provides an example of how to
approach complex environmental problems with an encompassing policy design supported

by multiple actors with different goals, interests and priorities. To discern the political
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feasibility of such encompassing solutions, this study analyses actors’ preferences for balanced
instrument mixes in three Swiss sub-catchment areas in the case of flood risk management.
Results illustrate that actors’ preferences for a balanced instrument mix are weak and vary
between actor groups in the policy design process. Notably, policy makers in sectors directly
involved in flood risk management processes show slightly stronger preferences for a
balanced mix than do the other actors. Taking into account actors’ role- and sector-specific
interests in a policy design process appears to be of major importance in evaluating their
preferences for a balanced mix. The study’s findings show that actors’ preferences promote
simple, minimally intervening and sector-specific instruments rather than balanced instrument
mixes, which suggests that simple policy design is often more likely to be politically feasible
than complex policy solutions. Therefore, the traditional “silo” thinking continues to
outweigh encompassing policy solutions and impedes possible steps towards an integrated

flood risk management approach in Switzerland.

Given that policy making is a complex multi-actor process, political systems do not
automatically adapt to complex environmental problems and the related social demands
(Sager et al. 2020). A deeper understanding of collective policy-making processes is therefore
crucial to design encompassing policy solutions to address such complex problems (Biesbroek
et al. 2015). This study thus adopts an actor-centred approach and places focus on multiple
actors’ preferences and their role in policy making to analyse the political feasibility of
balanced instrument mixes in a complex context. The adopted approach reveals that in the
surveyed policy-making processes, policy-driven and solution-focused actors advocate
particularly for encompassing instrument portfolios. Those actors have a strong interest in
adopting a balanced instrument mix for successfully solving the complex problem either
because they steer the policy-making process or represent main concerns and are directly
involved in policy making. Especially in this study at the sub-national level, government
agencies likely show strong preferences for encompassing solutions because they play a crucial
role in tackling complex environmental problems. Government agencies act on behalf of
elected politicians but are not subject to voter volatility and are therefore not bound to behave
according to certain interests or priorities. Their role and mission in complex policy-making
processes is to solve a problem by designing a solution with a likelthood of being
implemented, or in other words, which is considered politically feasible. This context may
lead to government agencies’ particular preferences for encompassing policy designs and their

will to involve multiple actors’ interests (Pollitt 2008).

This study’s contribution has practical implications for future research on the design of

encompassing policy solutions in complex policy settings. The “Balanced Policy Mix Index”
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and its three indicators show the potential for solving complex problems using balanced
instrument mixes. In particular, adding a third indicator balance to the well-known combination
of the indicators density and intensity proves to be a valuable approach to study encompassing
policy designs and their political feasibility. The indicator balance innovatively reflects the
involved actors’ opinions and analyses whether they hold preferences for different instrument
types in an instrument mix. Thus, balance adds an alternative quality on attitude issues to the
two more technical dimensions of density and intensity. The analysis of the “Balanced Policy
Mix Index” suggests that for a balanced mix, studying the number and coerciveness of
instruments and particularly the balance of different instrument types is vital. Therefore, the
“Balanced Policy Mix Index” integrates actors’ diverse interests and indicates the extent to
which actors are willing to compromise with other actors and accept their goals, interests and
priorities in a balanced instrument mix. This approach is said to enhance the effectiveness of
an instrument mix because actors’ perceived limitation in their actions by certain instruments
in a mix decreases when their own interests are included (Schaffrin, Sewerin, and Seubert

2014; Schmidt and Sewerin 2019).

In conclusion, this study illustrates that encompassing policy mixes constitute one means to
addressing complex environmental problems but are neither a one-size-fits-all solution nor
an ideal model to promote political feasibility (Borras and Edquist 2013; Howlett 2004). The
majority of the surveyed actors show that they prefer single instruments or simple mixes.
According to Wilson (1980), adopting single instruments compared to a mix is beneficial
because the former are less apparent, minimally restrictive and their costs can be distributed
invisibly among many actors. In addition, the policy design process of single instruments only
involves a few actors, thereby reducing the likelihood of conflicts and policy failure. Thus,
policy mixes are not by definition the “first-best” solution because individual instruments
within a mix may undermine each other and provoke dissatisfaction (Howlett and Rayner
2007). Policy mixes may, however, be helpful in designing alternative policy solutions when
single instruments bear high transaction costs (e.g. strong opposition) and can compensate
for single instruments’ disadvantages (Lehmann 2012). Therefore, deepening our
understanding of the political feasibility of complex policy designs seems crucial. By
considering the number, coerciveness and balance of instruments in a mix, this study provides
the first opportunity for examining the pivotal issue of encompassing policy mixes’ political
feasibility through actors’ preferences. A number of open questions, however, necessitate
further study; for instance, what factors influence the political feasibility of encompassing
policy design (e.g. power of the opposition, political salience of a problem, etc.) or how the

political feasibility of encompassing policy design can be increased. Based on this study,
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numerous further research questions can be developed and empirically analysed to advance
the political feasibility of encompassing policy solutions in the area of complex environmental
problems. In addition, for the methodical approach, studying other cases of complex
environmental problems and evaluating the political feasibility of encompassing policy design
in these contexts may be of value, for instance, in the case of complex environmental

problems that remain on the political agenda for longer than natural disasters (e.g. migration).
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3 How flood risks shape policies: flood exposure and risk
perception in Swiss municipalities

Abstract

Despite an increasing number of people exposed to flood risks in Europe, flood risk
perception remains low and effective flood risk management policies are rarely implemented.
It becomes increasingly important to understand how local governments can design effective
flood risk management policies to address flood risks. In this article, we study whether high
flood exposure and flood risk perception correlate with the demand for a specific design of
flood risk management policies. We take the ideal case of Switzerland and analyze flood risk
management portfolios in 18 flood-prone municipalities along the Aare River. We introduce
a novel combination of risk analysis and public policy data: we analyze correlations between
recorded flood exposure data and survey data on flood risk perception and policy preferences
for selected flood risk management measures. Our results indicate that local governments
with high flood risk perception tend to prefer non-structural measures, such as spatial
planning and ecological river restoration, to infrastructure measures. In contrast, flood
exposure is neither linked to flood risk perception nor to policy preferences. We conclude
that flood risk perception is key: it can decisively affect local governments’ preferences to
implement specific diversified policy portfolios including more preventive or integrated flood
risk management measures. These findings imply that local governments in flood-prone areas
should invest in raising their population’s awareness capacity of flood risks and keep it high

during periods without flooding.

Note: This chapter is the accepted manuscript of an article co-authored with Markus
Mosimann, Veronika Rothlisberger, and Karin Ingold and published by Springer Nature in
Regional Environmental Change on 11 October 2020: Glaus, A., M. Mosimann, V. Réthlisberger,
and K. Ingold. 2020. “How flood risks shape policies: flood exposure and risk perception in
Swiss municipalities.” Regional Environmental Change 20 (4): 120. DOI: 10.1007/s10113-020-
01705-7.
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3 HOW FLOOD RISKS SHAPE POLICIES
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3.1 Introduction

A growing number of extreme flood events in Europe poses an increasing risk to people,
assets, and infrastructure (Kundzewicz, Pinskwar, and Brakenridge 2018). Damages and losses
caused by floods are high and constitute a financial burden for numerous European
economies (Kron, Eichner, and Kundzewicz 2019). However, increasing flood risk is not only
due to changing climate conditions or human development in flood-prone areas (Léschner et
al. 2017), but also to a lack of flood preparedness (Kundzewicz et al. 2020) and effective flood
risk management (IPCC 2007).

Although more and more people are exposed to increasing flood risks (Kundzewicz et al.
2014; Nicholls et al. 2008), their perception of flood risks does not correspond with their
actual exposure (Botzen, Aerts, and van den Bergh 2009). Public defense investments and
technological advances often provide exposed people with a false sense of safety (Baron and
Petersen 2015; Kellens et al. 2011; Kron, Eichner, and Kundzewicz 2019). The
underestimation of flood risks reduces public support for policies and the willingness to take
preventive measures (Botzen, Aerts, and van den Bergh 2009). Therefore, in this article we
are interested in how local governments can devise an effective portfolio of policies to address
flood risks. We argue that effective flood risk management is possible when people’s exposure
to floods, their perception of flood risks, and their policy preferences to address flood risks
are congruent. In other words, if flood exposure, flood risk perception, and policy preferences

diverge, it is difficult to introduce effective flood risk management measures.

Continuous urban developments in many flood-prone areas increase people’s exposure to
floods (Kron, Eichner, and Kundzewicz 2019), and thus, put pressure on local governments
to invest in flood risk management. Nevertheless, citizens’ lack of problem perception
undermines local governments’ legitimacy to implement effective policies (Botzen, Aerts, and
van den Bergh 2009). The apparent mismatch of flood exposure, flood risk perception, and
policy preferences is surprising and poses a serious challenge for flood risk management. To
our knowledge, there is no empirical research on the interplay between these three variables.
In this context, our primary research question is: 7o what extent are flood exposure, flood
risk perception, and policy preferences related? To also better understand policy
preferences in flood-prone areas, we further ask: Which flood risk management measures

do local governments prefer in a flood-prone catchment area?
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Empirically, we focus on the case of Switzerland with its longstanding experience and
expertise in natural disaster risk reduction. We study flood risk management portfolios in 18
flood-prone Swiss municipalities in the hydrological sub-catchment area of the Aare River
between the cities of Thun and Bern in the Canton Bern (see Figure A8 in the Appendix).
Due to its geographic position at the source of several large European rivers, combined with
its small size and dense settlement, Switzerland has a long tradition in flood risk management
(Ingold and Gavilano 2020), for which Swiss cantons, together with the federal and municipal
governments, are responsible. As such, a wide range of policies exists within the 26 Swiss
cantons and their municipalities, which address floods and other natural hazards. Switzerland
therefore proves an ideal example for learning from past experiences for today’s design of

flood risk management policies.

Our article adds the value of a novel combination of risk analysis and public policy data: first,
we consider flood exposure data from recorded floodings between 1997-2016 and
georeference it to affected buildings and residents in the municipalities in our sub-catchment
area; second, we survey local governments’ representatives on flood risk perception and policy
preferences for selected measures in the 18 municipalities in our sub-catchment area; third,
we analyze the interplay of the 18 municipalities’ flood exposure, flood risk perception, and
policy preferences with Spearman’s rank-order correlations and Cronbach’s alpha. By
understanding the link between these three variables, we aim to shed light on mechanisms
influencing the design of effective local flood risk management portfolios and learn from

regional flood risk management to effectively reduce flood risks.

3.2 Context of the three key variables

3.21 Flood exposure

Following the UN terminology, flood exposure can be defined as “the people, property,
systems, or other elements present in flood zones that are thereby subject to losses”
(UNISDR 2009). Exposure is understood as one of three key components of the risk
function, besides hazard — the occurrence probability of an extreme event, and vulnerability
— a society’s capacity to deal with an extreme event (IPCC 2012; Kron, Eichner, and
Kundzewicz 2019). Increasing risk is usually the result of increasing exposure and
vulnerability, hence non-climatic mechanisms that can be attributed to human activities in
flood-prone areas (Kundzewicz et al. 2020). Thus, flood risk management policies often
concentrate on the reduction of a society’s exposure and vulnerability to flood risks (Koks et

al. 2015). In this article, we focus on flood exposure because continuing population growth
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in flood-prone areas by simultaneous ignorance of flood risks is a relevant issue (Kundzewicz

etal. 2014).

It is important to differentiate between recorded (or occurred) exposure and modelled (or
potential) exposure. Modelled exposure refers to those elements (e.g., buildings or residents)
that are potentially affected by floods, according to the hypothetical flood scenarios calculated
with numeric models. By contrast, recorded exposure relates to those elements that were
affected by flood events in the past, i.e., which were located in the flooded areas. In this article,
we focus on recorded exposure, since flood risk management builds on what happened in the

(immediate) past rather than on what could potentially occur in the future (Suter et al. 2010).

3.2.2 Flood risk perception

In the literature, risk perception is defined as the combination of individual judgments of a
hazard’s probability with the perceived severity of potential consequences (Griffin et al. 2008).
In addition to this rational and analytical definition (risk as analysis), risk perception also
includes an affective component (risk as feelings) (Slovic et al. 2004). Thus, the study of flood
risk perception also concerns people’s awareness, emotions, and behavior related to flood
risks (Kellens et al. 2011). Flood risk judgements can vary between individuals and groups in
the same catchment area because they hold different information on flood risks, unequal
levels of uncertainty, specific political power constellations, or particular interests (Slovic
1987). Although there is a general awareness of high flood damages in flood-prone areas,
people hardly heed the potential consequences of flooding. To increase people’s perception,
the public discourse on climate change and extreme events tends to be negatively framed in
terms of risk, damage and fear (Kundzewicz et al. 2020), a phenomenon called “atmosfear”
(Jankovi¢ and Schultz 2017). However, as the literature states, rather than scaring people,
enhancing their knowledge on flood risks (e.g., by explaining multiple mechanisms causing
floods and how these mechanisms are linked to human activities) (Kundzewicz et al. 2020)
and including them in flood processes via participatory approaches (Driessen et al. 2018)
contributes to people’s flood risk perception and their acceptance of and support for flood

risk management policies (Otto et al. 2020; Otto-Banaszak et al. 2011).
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3.2.3 Policy preferences

Policy preferences reflect political actors™® level of support or opposition to proposed policies
and measures in different policy fields (Leiserowitz 2006). Therefore, policy preferences
constitute an important precondition for the successful implementation of policies and

measures (Dermont et al. 2017).

In terms of political actors’ preferences for effective flood risk management policies, recent
literature suggests a diversified mix of strategies and measures tailored to the country-specific
context (i.e., physical and geographical conditions, historical flood risk management, societal
and cultural norms, administrative and legal frameworks) (Driessen et al. 2016; see STAR-
FLOOD project publications, e.g., Driessen et al. 2018; Hegger et al. 2014; Hegger et al. 2016;
Kundzewicz et al. 2018). However, in European flood risk management, infrastructure (e.g.,
dams) remains the primary, most visible and widespread category of measures (Gralepois et
al. 2010), since it deploys immediate effectiveness in case of flooding. Infrastructure stands in
contrast to the less popular, but more diversified non-structural categories of measures such
as spatial planning (e.g., construction bans), ecological river restoration (e.g., riverbed
widening), and information tools (e.g., warning systems). Non-structural measures take longer
to implement than infrastructure measures and influence flood impacts rather indirectly. In
summary, many European countries show strong preferences for flood defense (ie.,
infrastructure); however, an emerging tendency towards broadened preferences for more
diversified strategies such as flood prevention (i.e., spatial planning), flood preparation (i.e.,
information), or flood mitigation (i.e., more natural measures) can be observed (Hegger et al.

2016).

3.2.4 Relation between key variables

The aim of our research is to investigate the link between the three key variables outlined
above. In a policy design process, problem affectedness and problem perception influence
actors’ preferences for measures to solve the problem. Studying these policy preferences is
essential for understanding local governments’ designs of flood risk management (i.e., the
choice, implementation, and evaluation of policies and measures). Ostrom (2000) and Gerber
et al. (2009) substantiate this relationship in their studies on the management of natural
common-pool resources and institutional resource regimes: If actors are heavily dependent

on a resource and its uses (e.g., farmers on arable land), their perception of potential threats

18 Political actors are individuals or groups of individuals with direct or indirect government or non-
government affiliations who seek to influence the outcome of a policy process (Weible and Ingold
2018). Political actors can include representatives from government agencies, interest groups,
NGOs, industry or scientific institutions.
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to that resource (e.g., flooding) is high as they are directly affected. The more significant the
potential threat to the resource, the more the affected actors will perceive the threat as a
collective problem to be solved. High affectedness and strong perception lead to actors’
preferences and efforts to implement effective regulations and measures to protect the

resource and its uses.

Several studies argue that actors’ experiences with past flood events influence their perception
of flood risks (e.g., Wachinger et al. 2013). Other studies hypothesize that actors’ geographical
proximity to a hazard source is a determinant of their flood risk perception (e.g., O'Neill et al.
2016). Thus, different degrees of flood exposure may lead actors to perceive flood risks

differently. Deduced from that, our first hypothesis reads as follows:

Hypothesis 1: The higher local governments’ excposure to flood risks, the stronger their perception
of flood risks.

On the other hand, literature indicates an influence of flood risk perception on actors’ flood
preparedness and willingness to invest in private measures (Bubeck, Botzen, and Aerts 2012).
However, this link is controversial (e.g., Miceli, Sotgiu, and Settanni 2008). Nevertheless, there
exists some evidence that the degrees of flood exposure and flood risk perception affect
actors’ preferred design of flood risk management (Messner and Meyer 20006). Actors’ direct
affectedness through experienced exposure, combined with their strong perception of flood
events, influences their support for or opposition to specific flood risk management measures
(Leiserowitz 20006). Consequently, we might expect that highly exposed and flood-aware
actors express different policy preferences than less exposed actors who perceive a lower
flood risk (Tanner and Arvai 2018). Studying actors” preferences for specific measures, we
consider the concept of path dependency, which theorizes that actors tend to behave
conservatively and defend existing patterns of policies. Actors’ policy preferences depend on
formerly adopted policies and traditional policy instruments with well-known functioning and
outcomes (Peters, Pierre, and King 2005; Pierson 2000), which signifies a simple and reliable
way to address flood risks and reduce uncertainty related to the accurate measures (Howlett
2005). Therefore, we expect actors to prefer the widespread and well-known infrastructure
measures in contrast to the less popular categories of spatial planning, ecological river
restoration, and information (Driessen et al. 2018; Otto-Banaszak et al. 2011). Deduced from

that, our hypotheses 2 and 3 read as follows:

Hypothesis 2: The higher local governments’ exposure to flood risks, the stronger their preferences

for infrastructure measures to address flood risks.
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Hypothesis 3: The higher local governments’ perception of flood risks, the stronger their preferences

Jor infrastructure measures to address flood risks.

3.3 Materials and methods

3.3.1 Case study: Swiss flood risk management and the sub-catchment area of
the Aare River

Switzerland has a long history of flood risks due to its mountain regions acting as the source
of several large European rivers paired with the country’s small size and its dense settlement
(Ingold and Gavilano 2020). Swiss flood risk management is state-oriented and relies on
public spending. According to the Federal Hydraulic Engineering Act (Federal Act of 21 June
1991 on Hydraulic Engineering), Swiss cantons (states) are responsible for flood risk
management, while municipalities implement flood risk management strategies and measures.
The federal government influences flood risk management by granting the cantons and
municipalities compensation and subsidies. Consequently, many different flood risk
management policies exist within the 26 cantons and their municipalities. Traditionally, Swiss
flood risk management is characterized by a construction-oriented regime. However, a
paradigm shift has taken place towards spatial planning-oriented approaches since the 1990s
and integrated risk management since 2010 (Zaugg Stern 20006). This development
corresponds to Article 3 of the Federal Hydraulic Engineering Act (Federal Act of 21 June
1991 on Hydraulic Engineering) establishing spatial planning and water body maintenance as

the top priorities of Swiss flood risk management.

In our case study, we focus on flood risk management in 18 flood-prone Swiss municipalities
between the cities of Thun and Bern (Canton Bern) in a sub-catchment area of the Aare, one
of the major rivers in Switzerland (see Figure A8 in the Appendix). This case study region
proves ideal for two reasons. First, this densely populated region has experienced several flood
events during the last two decades. Three major flood events of May 1999, August 2005, and
July/August 2007 led to significant damage on buildings and infrastructure along the Aare
River and its tributaries. In the Canton Bern, the flood of 2005 caused a total damage of CHF
805 million (Bezzola and Hegg 2007). The maximum discharge values of the Aare River
measured in Bern during the three mentioned events comply with the three highest values
measured since the installation of the gauging station in 1918. They correspond to a statistical
return period of more than 150 years (FOEN). Besides these three major events, local minor
events causing damage in the municipal area of this study were recorded for almost every year
since 1995 (see Figure A9 in the Appendix; KAWA). Second, an action plan with defined

measures is available within the selected sub-catchment area. We are therefore able to measure
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local governments’ exposure to floods, their perception of flood risks, and their policy

preferences for various flood risk management measures.

3.3.2 Survey data

We collected data in the sub-catchment area between December 2016 and January 2017 using
a survey. First, we conducted 18 personal interviews with local policy makers representing
municipal authorities. Second, we sent a standardized questionnaire to additional actors
involved in regional flood risk management. To identify the most important actors in the sub-
catchment area, we analyzed official project documents (e.g., technical reports, meeting
minutes) and spoke with multiple experts in flood risk management (following the decisional
and reputational approaches; see Knoke 1993). In total, we selected 82 federal, cantonal, and
municipal administrative agencies, regional associations, nature conservation organizations,
leisure clubs, economic or infrastructure companies, engineering offices, and scientific
institutions involved in regional flood risk management (see Table 3.1). The response rate of
the standardized questionnaire was 83% (n=08 of 82). We are aware of our small sample and
wish to emphasize that the aim of our study is learning from regional flood risk management

rather than generalizing our findings.

Table 3.1 Number of survey responses per actor type

Actor type Number of
responses

Federal agency 4
Cantonal agency 11
Municipal agency 18
Regional association 8
Nature conservation organization 7
Leisute club 7
Economic / infrastructure company 6
Engineering office 4
Scientific institutions 3
Total 68

3.3.3 Operationalization of variables

The first variable flood exposure builds on a combined set of data describing recorded flood
events and spatial data on affected buildings and residents (Réthlisberger, Zischg, and Keiler
2017). We considered all documented flood events from 1997-2016 along the Aare River

between Thun and Bern recorded in the disaster register provided by the Canton Bern. To
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assess flood exposure, we used GIS tools to first ascribe point-referenced population census
data (FSO) to spatially compliant building footprint data (swisstopo). Next, using geometric
intersection analysis, we tested the building footprints for overlaps with the recorded flood
areas. In a final step, we aggregated the total number of exposed buildings and residents per
municipality (absolute exposure). The absolute exposure of buildings and residents represents a
crucial number used to calculate the cost-benefit of measures, since resources are invested in
areas where the costs of measures relative to the benefit in terms of flood risk reduction is
optimized (Réthlisberger, Zischg, and Keiler 2017). We analyze flood exposure considering
geographical characteristics (e.g., altitude, distance to riverbanks), and also acknowledge
exposure as partially a function of past experiences with flood risk management and specific
policies.

For the analysis of local governments’ flood exposure in our sub-catchment area, we use the
absolute number of exposed residents in the 18 municipalities (for further operationalization,
see 21 in the Appendix). The higher the number of exposed residents in a municipality, the
higher its flood exposure. Note that this spatial variable is only available for the 18

municipalities”, and not for the other (non-spatial) actors.

The second variable flood risk perception builds on data from a survey question on actors’
perception of flood risk management trends. In the two sub-questions, we asked actors, 1)
whether they believe, for their sub-catchment area, that the risk of damage caused by floods
is low with the existing flood risk management measures in place, and 2) whether they deem
the sub-catchment’s population insufficiently prepared for potential future flooding (for the
exact wording of the survey sub-questions and further operationalization, see Tables A22 and
A23 in the Appendix). We measured actors’ awareness of flood risks as well as their
preparedness for potential future floods in their sub-catchment area. The actors rated the two
sub-questions on a four-point Likert scale ranging from strong agreement to strong
disagreement (“fully agree” = value 1; “mostly agree” = value 2; “mostly disagree” = value 3;
“fully disagree” = value 4). Based on this data, we created an additive index for flood risk
perception. This index ranges from weak perception, with value 2 (e.g., both statements “fully
agree”), to strong perception, with value 8 (e.g., both statements “fully disagree”). Finally, we
transformed the index into a normalized range [0, 1]. Thus, our index portrays actors as having
high flood risk perception when they perceive a high risk of damage caused by potential
flooding and simultaneously believe that the population is well prepared for this high risk.

Likewise, the index displays actors as having low flood risk perception when they perceive

19 The general term “municipality” refers to both municipal authorities and residents, the most
important local actors in this article.
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low risk of damage caused by potential flooding combined with population’s low
preparedness. Thus, high flood risk perception shows, first, that actors recognize the problem
of potential flooding in their sub-catchment area, and second, that they actively address flood
risks by preparing the population to it. Our flood risk perception index therefore not only

includes peoples’ awareness, but also their behavior related to flood risks.

The third variable policy preferences builds on data from a policy preferences question in
our survey. In a list of statements, we compared two different measures against each other
(e.g., dam vs. river widening) and asked actors for each measure to evaluate their preference
in comparison to the other measure (for the exact wording of the survey sub-questions, see
Table A25 in the Appendix). The actors rated the contrasted measures on a four-point Likert
scale from strong preference for one measure to strong preference for the other measure (e.g.,

b b J—

“prefer option one fully” = value 2; “prefer option one mostly” = value 1; “prefer option two
mostly” = value -1; “prefer option two fully” = value -2). As such, the actors indicated for
each measure a degree of preference from weak to strong. Following the literature (Hegger et
al. 2014; Niven and Bardsley 2013), each proposed measure we contrasted can be assigned to
one of the four categories of infrastructure, spatial planning, ecological river restoration, and
information (for the assignment of specific measures to categories, see Table A24 in the
Appendix). Based on this data, we constructed an index measuring actors’ mean preferences
for each of the four categories of measures. Finally, we transformed the index into a

normalized range [0, 1]. The higher the value per category, the stronger the actors’ preferences

for these measures.

3.3.4 Methods

To study the three key variables’ interplay, we combined a spatial approach with correlation
analysis. For the spatial actors, i.ec., the 18 municipalities in the sub-catchment area, we
calculated their degree of flood exposure, flood risk perception, and policy preferences. This
approach informs us descriptively about the match or mismatch between local governments’
degrees of flood exposure and flood risk perception with their related preferences for flood
risk management measures. For the non-spatial actors, i.e., the 50 remaining actors (see Table
3.1), this procedure is not possible: they have no assignable area (e.g., scientific institution),
are not necessarily located in the investigated sub-catchment area (e.g., federal and cantonal
agencies), and have thus no flood exposure values. In addition, we computed for all (spatial
and non-spatial) actors the relationship between the three / two variables using the
Spearman’s rank-order correlation and Cronbach’s alpha. Due to the small sample and its

implications for the reliability of the correlation analyses, we calculated various correlation
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coefficients with different operationalization options of the two variables flood exposure and
flood risk perception (for further information, see Tables A21 and A23 in the Appendix). All
correlation coefficients reveal similar results. We additionally included substantial case

knowledge to strengthen our results.

3.4 Results

3.4.1 Univariate analysis
Table 3.2 displays municipalities’ flood exposure, flood risk perception, and policy preferences

for infrastructure, spatial planning, ecological river restoration, and information measures.

Table 3.2 Municipalities’ flood exposure, flood risk perception, and policy preferences

Flood Flood risk Preferences Preferences Preferences Preferences
exposure perception  infrastructure  sp. planning ecological information
Allmendingen 0 0.50 1.00 0.33 0.33 0.83
Belp 302 0.50 0.73 0.22 0.22 0.50
Bern 4036 0.83 0.25 0.67 0.83 0.83
Gerzensee 8 0.33 0.60 0.67 0.75 0.50
Heimberg 0 0.50 0.20 0.56 0.67 0.67
Jaberg 4 0.50 0.40 0.44 0.67 0.67
Kehrsatz 147 0.33 0.47 0.50 0.67 0.83
Kiesen 183 0.50 0.27 0.56 0.92 0.83
Kirchdorf 46 0.50 0.20 0.44 0.75 0.33
Koniz 350 1.00 0.20 1.00 0.92 1.00
Mainsingen 468 0.67 0.47 0.56 0.75 0.83
Muri 61 0.67 0.47 0.67 0.67 0.67
Rubigen 363 0.50 0.33 0.44 0.58 0.83
Steffisburg 157 0.75 0.25 0.56 0.67 0.67
Thun 3575 0.50 0.33 0.33 0.67 0.83
Uetendorf 11 0.67 0.33 0.44 0.67 0.67
Uttigen 10 0.50 0.67 0.11 0.67 0.50
Wichtrach 475 0.50 0.40 0.56 0.67 0.83

Note: The table shows absolute values for flood exposure and normalized values on a [0, 1] scale for
flood risk perception and policy preferences.

Considering flood exposure, half of the municipalities have not been affected by floods at all
or only very little (0—100 exposed inhabitants) in the last 20 years. Three municipalities have
been slightly exposed to floods with 100-200 affected inhabitants (Kehrsatz, Kiesen,
Steffisburg). Five municipalities have been moderately exposed with 300-500 affected

inhabitants (Belp, Koniz, Miunsingen, Rubigen, Wichtrach). The two most exposed
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municipalities in the sub-catchment area have been the cities Thun with 3757 and Bern with

4036 affected inhabitants.

Concerning flood risk perception, the values indicate that the majority of the municipalities
have moderate to strong flood risk perception. With the exception of two municipalities
(Gerzensee, Kehrsatz), flood risk perception lies between 50% and 100%, signifying that
almost all municipalities perceive flood risks on their territories and/or in the sub-catchment

area.

Comparing policy preferences across the four categories of measures, we notice that the
majority of the 18 municipalities prefer spatial planning, ecological river restoration, and
information measures to infrastructure measures. Only four municipalities (Allmendingen,
Belp, Gerzensee, Uttigen) show moderate to strong preferences for infrastructure measures
(i.e., between 50% to 100%), while the other 14 municipalities have rather weak preferences
for this category of measure. 10 of the 18 municipalities show moderate to strong preferences
for spatial planning tools. Finally, 14 out of 18 municipalities show moderate to strong
preferences for information, and 16 municipalities have moderate to strong preferences for

ecological river restoration measures.

We find manifold arguments to help explain these results in the context of the sub-catchment
area: First, municipalities’ flood exposure values are influenced by geographical factors (Boon
2016). The majority of the municipalities built their village centers with residential zones and
important infrastructures (e.g., drinking water wells, roads, and bridges) at some distance or
altitude from the riverbanks of the Aare (see also Loschner et al. 2017). These areas are either
well protected by agricultural land, forests, or industrial zones, or located on a hill or a plateau
above the river level. Most municipalities’ inhabitants are therefore rarely affected by floods
from the Aare. In contrast, some residential zones and important infrastructures in Thun and
Bern, the two municipalities with the highest observed exposure, are located close to the
riverbanks of the Aare and are therefore less protected. In such densely populated areas,
residential zones often extend to the riverbanks for reasons of space, i.e., urbanization
processes also expand into flood-prone areas (Kundzewicz et al. 2014), and aesthetics, i.e.,
people like pretty views and the exclusiveness of living close to a river (Kron, Eichner, and
Kundzewicz 2019). Furthermore, in all moderate to high exposed municipalities, tributary
waters in the sub-catchment area of the Aare are responsible for their increased exposure
values. We find one or several tributary waters in each of their territories (e.g., Giirbe in Belp
and Kehrsatz). In the case that the Aare floods, the tributaries are also more likely to flood

and thus might cause additional flood exposure.
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Second, and in line with flood exposure results, we notice that municipalities with residential
zones and important infrastructures located close to the Aare or any other waterbody in the
sub-catchment area, tend to perceive moderate to high flood risks. Despite the assumption
that people living in flood-prone areas are often unaware of flood risks or simply ignore them
(Kron, Fichner, and Kundzewicz 2019; Kundzewicz et al. 2018), the surveyed municipalities
seem to hold awareness of the possibility of floods and live consciously with these flood risks,
L.e., are willing to behave accordingly in case of flooding (corresponding to the principle “risk
taker pays”; Kundzewicz 1999). One factor contributing to such perception might be
municipalities’ experience with past flood events affecting their territories, whether from the
Aare or other waterbodies. With repeated experiences of flooding, municipalities learn to
accept the risk and increase their knowledge of particularly exposed inhabitants, buildings,
and infrastructures. The majority of the municipalities with increased levels of flood risk
perception have experienced severe damages and losses from several major flood events
recently, namely in 1999, 2005, and 2007. Experiencing such heavy flood events and
confronting losses is said to awaken people and engender — at least for a limited time — a
heightened awareness of flood risks (Kellens et al. 2011; Wachinger et al. 2013). Thus, the
surveyed municipalities were learning from these past events and adapting their flood risk
awareness accordingly. It also seems that local people’s flood memory is not in danger of
fading (see Kundzewicz and Takeuchi 1999), since neatly every year at least minor flood

events occur in the studied sub-catchment area (see Figure A9 in the Appendix).

Third, policy preferences results are surprising: Municipalities preferring infrastructure
measures to protect their population are either situated at some distance or altitude from the
riverbanks of the Aare or have important infrastructures located close to the Aare or another
waterbody (e.g., regional airport in Belp). Additionally, most of these municipalities have only
modest experiences with past flood events. Therefore, implementing the widely established
and well-known infrastructure measures, mainly at tributary waters on their territories, seems
to be the simplest and most reliable way to address flood risks for those municipalities. In
contrast, municipalities preferring spatial planning, ecological river restoration, and
information, have experienced or perceive that infrastructure measures are not sufficient to
protect their population from flood risks and realize that absolute flood resistance is not
possible (see Kundzewicz and Takeuchi 1999). These municipalities are aware that preventive
measures and keeping people away from the destructive waters are equally essential strategies
to reduce people’s exposure to flood risks (see Kundzewicz et al. 2018). They thus seem to
perceive non-structural measures as complementary measures for managing the residual risk

and preventing an increase in potential damage. In line with recent literature (Hegger et al.
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2010), the surveyed municipalities prefer a combination of structural and non-structural
measures to enhance their flood preparedness and effective flood responses. In particular,
municipalities’ strong preferences for spatial planning tools and ecological river restoration
are remarkable in our densely populated sub-catchment area, since there is little room for such
often spacious measures (see Kousky et al. 2013). However, their strong preferences may be
explained by municipalities’ ulterior motive of implementing these measures somewhere else
in the sub-catchment area to compensate for infrastructure measures enacted in their

municipalities.

3.4.2 Correlation analysis

Table 3.3 shows the Spearman’s rank-order correlation results, including municipalities and
the additional surveyed actors involved in flood risk management” We find that
municipalities’ flood risk perception is moderately negatively correlated with their preferences
for infrastructure measures and moderately positively correlated with their preferences for
spatial planning measures. This trend is confirmed by all actors’ correlation coefficients,
adding a moderate positive correlation of flood risk perception with their preferences for
ecological river restoration. Municipalities’ flood exposure is not significantly linked with their
flood risk perception (corr. coeff. 0.37, p > 0.1); however, it shows a moderate positive
correlation with their preferences for information tools. Results are consistent when
comparing Spearman’s rank order correlation to Cronbach’s alpha (0.73, CI: 0.65, 0.82; for

further information see Table A26 in the Appendix).

Following our correlation results, we have to reject our second and third hypotheses:
municipalities” high flood exposure and flood risk perception in fact enhance preferences not
mainly for structural but rather for diversified measures. In contrast, we can neither
corroborate nor reject our first hypothesis, because we find no link between municipalities’
flood exposure and flood risk perception. Nevertheless, our results still provide some
important insights into decision-making mechanisms related to flood risks that we wish to

contextualize in the following section.

20 Further correlation coefficients achieve similar results and can be found in Tables A27, A28 and
A29 in the Appendix. Our mathematical calculations have to be taken with caution due to the
limited explanatory power of the small sample. However, we wish to emphasize that the aim of
this study is to shed light on and learn from regional flood risk management rather than to
generalize our results.
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Table 3.3  Correlation coefficients of flood exposure and flood risk perception to policy

preferences
Flood exposure Flood risk perception  Flood risk perception
(municipalities; n=18) (municipalities; n=18) (all actors; n=68)
Infrastructure -0.22 -0.43* -0.40#¢*
Spatial planning 0.21 0.41* 0.39%%*
i‘;‘t’i‘;agt‘;ﬂ rver 0.24 0.30 0.45%5%
Information 0.55%* 0.28 0.05

Note: ¥ p < 0.01; ** p < 0.05; * p < 0.1. All correlations are Spearman’s rank-order.

3.4.3 Local context

Embedding our results in the surveyed sub-catchment area, we emphasize two points: First,
flood aware municipalities prefer to not only rely on infrastructure measures, but to also
implement non-structural measures to reduce their flood risks. These preferences align with
the Federal Act on Hydraulic Engineering (Federal Act of 21 June 1991 on Hydraulic
Engineering), which prioritizes non-structural measures, and in particular spatial planning
measures, to reduce flood risks, and allows for structural measures to be implemented only in
the case of insufficient protection by non-structural measures (article 3, paragraphs 1 and 2).
Despite the clear legal framework, municipalities’ preferred non-structural measures are
implemented in only a few cases, mainly complementing the well-known infrastructure
measures (see Koks et al. 2014; Moel, van Vliet, and Aerts 2013). Municipalities’ preferences
and the implemented flood risk management measures in the studied sub-catchment area thus
do not correspond. This mismatch could be due to various developments in the sub-

catchment area.

Under guidance of the Canton Bern, a participatory approach brought together a wide range
of flood-affected actors from different policy sectors (see Table 3.1) to design an integrated
flood risk management approach. However, flood risk management converged with other
interests such as protection of drinking water wells and the extensive cultivation of forest and
agricultural land. These conflicting interests led some actors to block the process for several
years, which resulted in a halt of the project. The intensely negotiated distribution formula of
costs between municipalities according to the solidarity perspective (see Kundzewicz et al.
2018) became obsolete. Today, in the sub-catchment area, only the formerly planned measures

that do not conflict with any other interests and sectors, or at minimum offer a compromise
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between the different interests and sectors, are being implemented. These are, however, often
upgraded or new structural measures complemented by some soft non-structural measures,
which do not align with municipalities’ preferences. To avoid further conflict, municipalities
therefore continue to rely on similar structural measures to those that they have previously
implemented, and which proved effective during past flood events (according to the concept
of path dependency). The final selection and implementation of flood risk management
measures in the surveyed sub-catchment area is hence the result of negotiations between
powerful actors in the political flood process and municipalities’ experiences with past
measures, rather than an adherence to facts, such as increasing exposure and vulnerability of

the local population.

Second, flood risk perception is a key factor determining actors’ preferences for flood risk
management measures. Local citizens’ increased flood risk perception grants the
municipalities the legitimacy to implement measures that reduce flood risks (see Botzen,
Aerts, and van den Bergh 2009). However, flood risk perception is not only a necessary
condition for municipalities to implement measures, but also affects municipalities’
preferences for the specific design of their flood risk management portfolio. Our case study
shows that high flood risk perception shapes preferences for diversified flood risk
management portfolios, i.e., flood-aware municipalities prefer combined integrative strategies
and preventive measures, surpassing the traditional structural measures implemented in most
surveyed municipalities. We learn from our case study that for flood risk management it is
essential to maintain people’s high flood awareness, mainly between two flood events when
flood memories possibly fade (Kundzewicz 1999). While influencing flood risk perception
proves difficult (Kundzewicz et al. 2018), some experiences in our sub-catchment area

illustrate potential ways forward.

One option for promoting flood risk perception entails applying adapted communication
strategies and developing intuitive visual materials about local flood risks for lay people (for
an example, see also Kundzewicz et al. 2018). In all surveyed municipalities, flood hazard
maps are accessible online, and most municipalities communicated regularly about how to
potentially reduce flood risks during the integrated flood risk management approach using
various strategies, such as articles in the local newspaper, information boards on-site, public
site inspections, assemblies, etc. Another option is to enhance the general public knowledge
about flood risks and flood risk management in educational campaigns via schools,
community context, expert communication, mass media, etc. This option would for instance
include simple (visual) explications of multiple mechanisms causing floods and how these

mechanisms can be linked to human activities. Such educational activities could increase the

73



3 HOW FLOOD RISKS SHAPE POLICIES

public’s sensitivity to flood-related information and news, and foster acceptance of and
support for flood policies (Otto et al. 2020; Otto-Banaszak et al. 2011). In our sub-catchment
area, the project leader Canton Bern occasionally applied this option by giving public
presentations in the surveyed municipalities or publishing interviews with the cantonal
councilor responsible for flood risk management. A last option to increase flood awareness
proposed here entails fostering open debate and participatory approaches. This option
contributes to deliberation, justice, acceptability, and legitimacy of measures since it opens the
discussion up to what is understood as desirable, and how and to what extent different
measures might reduce flood risks (Alexander, Doorn, and Priest 2018). From a normative
perspective, the consideration of citizens’ opinions might provide a way for them to feel more
affected and to transfer responsibility onto them. However, as seen in our sub-catchment
area, participatory approaches can also provoke conflicts, the slowdown of processes, or in

the worst-case scenario, a project coming to a halt altogether.

For all three awareness-raising strategies mentioned above, in line with Kundzewicz et al.
(2020), we consider it important to frame flood risks and flood risk management messages
positively to increase people’s risk perception, rather than to create an “atmosfear” of risk,
damage, and fear. In summary, to maintain people’s high flood risk perception, predominantly
during long periods without flooding, engendering an affected population could prove
helpful, i.e., to force citizens to handle flood risks and flood risk management, as shown in
our surveyed sub-catchment area. Provoking affectedness can be achieved either through
simple and easily accessible scientific data or through the more emotionally-centered approach
of including actors in normative debates. It should be noted that the latter strategy requires
policy makers to make considerable efforts for citizens’ routine involvement. When
confronted with such awareness-raising strategies, however, an interviewed municipal
representative in our sub-catchment area stated that the only lasting solution for affecting
citizens and maintaining their high awareness would likely comprise the natural effect of major

flood events occurring in regular intervals.

3.5 Discussion and Policy Implications

Continuous urban developments in many flood-prone areas in Europe incre