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Abstract

Building a culture of risk is an essential objective within the integrated risk management
paradigm. Challenges arise both due to increasing damage from natural hazards and the
complexity in interaction of different actors in risk management. In Switzerland, the Strat-
egy for Natural Hazards Switzerland, aims to establish efficient protection of the popu-
lation, natural resources and material goods. This requires that all responsible actors are
recognized and aware of their role in risk management. However, previous studies indicate
that risk awareness and preparedness levels are rather low within the general population.
For the first time, our nationwide survey provides empirical data on factors that influence
individual risk preparedness in the general population. Multivariate analysis shows that
taking responsibility for natural hazard risk prevention is not only related to personal expe-
rience and perceived probability of hazard events, but also crucially influenced by social
forms of communication and integration. Therefore, we conclude that social capacity
building needs to include such factors in order to render integrated risk management strate-
gies successful.
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1 Introduction

Natural hazard risk mitigation is of increasing importance in Alpine states and ranks high on
the political agenda. Meeting the challenge of rising damage levels requires overcoming the
paradigm of hazard-based risk management in favour of integrated risk management (IRM)
strategies. IRM aims for establishing a culture to live with hazards. It is a comprehensive nor-
mative concept embracing the following elements: (1) consider all kinds of natural hazards,
(2) monitor and evaluate risks, including the effect of prevention and preparedness, and (3)
involve all relevant players, i.e. decision-makers and stakeholders (PLANAT 2004). To pro-
mote these objectives, social capacity building is at the core of both, practice and research on
natural hazard risk management. The mobilization of social resources in risk management is
increasingly recognized in research (e.g. CapHaz-Net, KultuRisk), and centrally emphasized
in strategic documents of international organisations (e.g. Sendai Framework for Disaster
Risk Reduction), as well as Swiss agencies (Aller and Egli 2009; PLANAT 2004). So far,
the understanding how to activate such resources are limited. This paper therefore addresses
the research question how to raise risk preparedness in the general population. Management
measures need to connect to the population’s available capacities to perform individual risk
preparedness (IRP). This study provides evidence on influencing factors on IRP using the con-
cept of social capacities (Aven and Renn 2010; Kuhlicke et al. 2011).

The study design is based on methods and results of a previous local survey (Maidl and
Buchecker 2015) adjusted for usage on a nationwide level, which covers a diversity of cultural
and geographical regions as reflected by four official languages and comprehensive types of
natural hazards. As far as methodology is concerned, we focus on transparency and multidi-
mensionality of measurement methods, combining key concepts and question wording as used
in earlier studies (e.g. Bubeck et al. 2012; Thieken 2007). In addition to the analytical and
methodological purpose, the study aims to provide relevant insights for practitioners. Prac-
titioners in IRM need to understand how they can best motivate private actors to engage in
protective behaviour. It remains a key issue that for average citizens, natural hazards play a
minor role in their daily lives. In research on environmental behaviour (Steg and Vlek 2009),
the dilemma of public goods at risk in a situation of low personal benefit is well known. Fol-
lowing this logic, personal relevance of natural hazards would be a key prerequisite for taking
preventive action.

This study for the first time provides nationwide data to answer this and more questions
regarding a broad scope of potential influence factors on IRM like risk awareness, experience,
information or personal values.

It addresses the following research questions:

(1) What factors influence individual natural hazard risk preparedness?

(2) How can risk preparedness be measured multidimensionally?
(3) How can capacity building practitioners make use of these insights?
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2 Main article: social integration matters: factors influencing natural
hazard risk preparedness—a survey of Swiss households

2.1 Risk preparedness: underlying concepts and theory
2.1.1 Integrated risk management

International organizations and national agencies increasingly emphasize social capacity
building as a core element of disaster risk reduction (DDR). Alpine regions stand out in
developing risk management strategies that increasingly take into account social aspects of
risk management (for Switzerland: PLANAT 2004; FOCP 2014; for Austria: BMLFUW
IV/5, 2012). This indicates a shift away from the focus of traditional risk management on
technical hazard control that mostly relies on structural mitigation measures, towards inte-
grated risk management (IRM). Here, the focus lies on non-structural measures like land
use planning, legal frameworks, organizational measures, and risk communication (Merz
et al. 2010). A previous study in Switzerland showed that the population favours non-struc-
tural measures with similar priority as traditional hazard mitigation (Buchecker et al. 2013,
2016. However, there is no empirical evidence in Switzerland of how well these attempts
are developed, and what capacities actually are required to maintain and strengthen them.
Research on capacity building in European countries is scarce, and in the case of Switzer-
land, only small-scale studies within certain population segments are available (Siegrist
and Gutscher 2006; 2008; Buchecker and Maidl 2015). In Switzerland, political, profes-
sional, and private actors share responsibilities in natural hazard risk management (Hess
2016). On a federal level, legislated common guidelines such as the National Strategy for
Risks Management (PLANAT 2004; FOCP, 2014; PLANAT 2018) are developed.

In these guidelines, risk management is considered as integral when all natural hazards
are considered, all responsible parties participate in the planning and implementation of
measures, and all types of measures and hazard types are included in the action planning.
Responsible parties are authorities at all political levels, civil protection organizations,
companies, and private persons (Fig. 1). In the private sector, responsibilities are mainly
voluntary. Building insurance for natural hazards is subject to cantonal laws and mandatory
for property owners in 19 cantons (Federal Council 2012). In the cantons without cantonal
building insurances,' buildings can or must be insured privately against natural hazards.
In the determination in what way the property can be protected, spatial planning measures
and insurance intertwine: the obligation to implement measures depends on the level of
risk (high, medium, low, or residual), which can be checked by owners using online tools
provided by cantons, or support by their local community. (Raetzo et al. 2002; PLANAT
2018). The application of risk maps shows, how the elements of integrated risk manage-
ment are interlinked (FOCP 2014). These elements are:

Legal regulations (e.g. hygiene regulations, fire protection, building regulations)
Spatial Planning (e.g. adapted use of space by eliminating danger zones on the basis of
hazard maps and their implementation in zone and utilization plans)

e Structural/technical measures (e.g. creation of redundancies, flood retention, protective
fences around dangerous installations, protection of buildings)

' Geneva, Uri, Schwyz, Ticino, Appenzell Innerrhoden, Valais, and Obwalden.
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e.g. government and
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Fig. 1 Responsible actors in integrated risk management (Federal Office for Civil Protection FOCP, 2014)

¢ Biological measures (e.g. maintenance of protection forests, adapted land use, crea-
tion of natural retention areas, use of beneficial organisms for pest control)

e Organizational measures (e.g. prevention programmes, recognition and reaction to
social changes, temporary ban on open fires in forests)

The cantons are responsible for implementing laws. Local land use and emergency
planning takes place at municipal level. On the side of private actors, property own-
ers are responsible for taking protective measures. In most cantons, building insur-
ance is mandatory, and according to the hazard map, preventive measures are required.
A natural hazard map is available in each municipality nationwide (Briindl 2009).
The map shows on a scale of five risk zones whether an object is located in a no risk
(white), residual (yellow-white), low (yellow), increased (blue), or high (red) risk zone.
Research so far indicates that the hazard risk maps are not well known among the popu-
lation (Siegrist and Gutscher 2006; Maidl and Buchecker 2015). The primary goal of
communication strategies is therefore to raise awareness and enhance dialogue between
relevant actors (Hess 2016).
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2.1.2 Social capacity building

For the purpose of this study, Kuhlicke et al. (2011) definition of social capacity is applica-
ble as it highlights the individual level as specific component: “By social capacity we mean
all the resources available at various levels (e.g. individuals, organisations, communities)
that can be used to anticipate, respond to, cope with, recover from and adapt to external
stressors (e.g. a hazardous event).” Therefore, capacity building means to develop all such
possible kinds of resources. In their overview, Kuhlicke et al. describe six types of social
capacities: motivational, knowledge, networks, institutional, economical, and procedural
capacities. We particularly focus on risk preparedness as a motivational capacity, while
other capacities are investigated as influencing factors. The set of these possible influenc-
ing factors is refined in reference to Hoppner et al. (2012), Buchecker et al. (2013b), who
additionally point to the aspect of risk acceptance, which we included in our survey. Fur-
ther, we consider social integration and social capital variables such as trust and social
integration (Putnam 2000, 2001) as concepts related to capacity building.

Turning to strategies how build social capacity, the most common intervention form is
risk communication as a means to ‘inform, persuade and facilitate public support for haz-
ard risk mitigation and preparedness’ (Sanquini et al. 2016). The basic logic of risk com-
munication is that a change in knowledge by providing information would motivate the
target population to change their behaviour. The assumption of a direct link between infor-
mation and behaviour, however, is challenged in the present study. The assumption of such
link roots in the deficit model of risk communication (Demeritt 2014), according to which
the target population needs to be educated to compensate its deficiency. However, informa-
tion receivers proof to be rather reluctant to adopt messages from one-way communica-
tion (Maidl and Buchecker 2015). We assume that this is not due to a lack of rationality,
but rather indicates that risk-related behaviour is driven by other goals/rationales and also
influenced by other factors than information.

2.1.3 Risk preparedness

The term ‘risk preparedness’, according to the United Nations International Strategy for
Disaster Risk Reduction (UNISDR) is defined as “The knowledge and capacities devel-
oped by governments, professional response and recovery organizations, communities and
individuals to effectively anticipate, respond to, and recover from, the impacts of likely,
imminent or current hazard events or conditions.” (UNISDR 2009). This defines prepared-
ness as a combination of social capacities and reads similar to the above introduced IRM
principle and the definition of social capacity. Many of these concepts and definitions used
in risk research lack distinct meanings (Shreve and Fordham 2016), which reflects the
change of paradigms and rationales over time. During the 1970s, the term strongly related
to structural measures. Then, Paul Slovic laid the ground for a psychometric approach
bringing in the factor of individual perception (Fischoff et al. 1984; Slovic 1987). Emerg-
ing from criticism of the psychological approach, new conceptual frameworks aim to rec-
ognize the complexity of social, environmental, and cultural processes that may influence
people’s risk-related perception and behaviour (Douglas and Wildavsky’s 1982; Dom-
browsky 1998). Social constructionism has found its way into risk research and developed
further, especially in the last decade (Fichter et al. 2004; Powell and Colin 2009; Wach-
inger et al. 2013). As a prominent instance, the interdisciplinary social amplification of risk
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framework (SARF) was developed as an approach (Kasperson et al. 1988; Breakwell 2007;
Renn 2008), which considers a combination of physical consequences interacting with psy-
chological, social, institutional, and cultural processes to investigate preparedness. Earlier
risk perception research had equated cognitive judgments with emotional responses, how-
ever, the relationship between judgments and emotional reactions needs to be investigated
(Wilkinson 2001). Protection Motivation Theory (Rogers 1975, 1997) brings in perceived
efficacy of protection measures in addition to the perception of threat. We assume that
prior to such cognitive judgements, there needs to be a sense of responsibility. Perceived
self-responsibility and privatization of risks (Steinfiihrer et al. 2008) may be as a missing
link in the explanation of behaviour. We assume that taking responsibility is more likely, if
people are treated as responsible actors whose needs and concerns are taken serious. How-
ever, risk dialogue so far is rather a dialogue among experts, and therefore calls for more
open a discourse (Pearce 2003; Geoffrey et al. 2016).

2.1.4 Social capital: trust and integration

Putnam’s (2000, 2001) understanding of social capital refers to features of social organiza-
tion, such as trust, norm, and networks that improve the efficiency of society by facilitating
coordinated actions. In the context of this study, it is assumed that a high level of civic
engagement would correspond to a high level of self-responsible and preventive behaviour.
This assumption is further inspired by Chiu et al. (2013), who claimed that individual net-
works influence sharing of knowledge and attitudes. Trust in Putnam’s sense of generalized
trust is further understood as a societal resource. This source comprises two components:
social trust and confidence (Siitterling and Siegrist 2014). Trust comes into play, when
confidence is no longer given, e.g. if one is confronted with the limits of hazard control. In
the present context, we speak on trust only. It is operationalized as the respondents’ belief
in controllability by public measures and protection from damage by authorities by multi-
ple item scales.

To sum up the section on theoretical concepts and current gaps in research, this paper
examines influencing factors on IRM as a social capacity in the context of an Alpine state.

2.2 Methods
2.2.1 Survey description

Questionnaire design was mainly based on our previous study on flood risk awareness and
preparedness among homeowners in the city of Zurich (Maidl and Buchecker 2015) and
adjusted to the practice of hazard risk management in the whole of Switzerland. The ques-
tionnaire was conducted in the three national languages German, French, and Italian, and
refers to all types of natural hazards that occur in Switzerland. We integrated the view of
Swiss risk management practitioners from several cantons and federal agencies into the
questionnaire design during a participatory workshop conducted in September 2014. After
an iterative process of questionnaire design, a pretest was run using a random sub-sample
of our household sample (n= 100, response rate=13%). The final survey was conducted
in two rounds between February and June 2015 and administered by post mail to a ran-
dom sample of the Swiss population including persons with a unlimited residence permit
(N=10,000). The representative random household sample was provided by the Swiss
Federal Statistical Office (FSO). Most addresses in the sample (N=28948) are located in
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areas with no significant hazard risk, and 1599 live in a risk zone, which mirrors the distri-
bution of the general population. The response rate was 20% (n=2137), and evenly distrib-
uted among the risk zones, which are not well known among the general population. One
third of the respondents did not know which risk zone applied to their area of residence
while others over- or underestimated the risk. However, the response rate was higher in
mountainous regions, and highest among property owners, who are over-represented with
a share of 52% of respondents compared to the ratio of residential property of 37.4% in the
general population (FSO 2010). Respondent’s age ranges between 18 and 85, with an aver-
age age of 52, 24% higher than the average age of the Swiss population (42 years accord-
ing to the FSO). Further, highly educated respondents are over-represented compared to
the general population, which is typical for paper-based mail surveys. Female and male
respondents are equally distributed.

The questionnaire comprised altogether 182 items covering 22 concepts ("Appendix"
Table 10). Each concept was multidimensionally operationalized using several items. Prin-
cipal component analysis (PCA) was conducted to reduce the complexity of the data and to
construct summated indices for multivariate analysis. Then, a linear regression model with
IRM as dependent variable was applied.

2.2.2 Operationalization of key concepts

2.2.3 Risk preparedness

Literature review showed that natural hazard risk preparedness is measured in many ways.
In some studies, a one-dimensional measure was applied, mostly operationalized as the
intention to adopt a particular behaviour, e.g. invest in temporary protection equipment
like sandbags or take out insurance (Botzen et al. 2009a, b). Others operationalize risk
preparedness as already adopted behaviour (Lindell and Hwang 2008; Miceli et al. 2008;
Grothmann and Reusswig 2006). Partly due to diverging measurement methods, no vali-
dated set of influencing factors could be identified so far. According to Shreve et al. (2016),
the diversity of results mirrors the diversity of circumstances of risk preparedness. They
emphasize the dynamic character of influences on natural hazard risk-related behaviour
and doubt that stable influences can be identified that sufficiently account for perceptions,
attitudes, and vulnerabilities. This discourse in mind, operationalization of risk prepared-
ness in this study comprises 18 items (see "Appendix" Table 10) that represented intention
to prepare for an event, as well as behaviour that was already adopted by the respondents.

2.2.4 Risk awareness

As in the case of risk preparedness, we found different ways to measure risk awareness.
Often, it is equivalently used to risk perception, for instance as ‘people’s judgements and
evaluations of hazards they (...) are or might be exposed to’ (Rohrmann 2000). In our
view, such judgements and evaluations are most notably about the perception of probabili-
ties. For the average citizen, it is challenging to translate the scientific concept of probabil-
ity into relevant meaning. Further, risk awareness is often measured as perceived danger to
suffer personal damage.

Our questionnaire comprises not only these two dimensions, but altogether 27 items
address risk awareness. PCA was conducted for scale construction ("Appendix" Table 3).
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This revealed three distinct components: (1) relevance of natural hazards (including con-
cern), (2) perceived probabilities of different hazard types in the respondents’ region, and
(3) perceived threat.

2.2.5 Natural hazard experience

Personal natural hazard experience was identified as an explanatory variable for aware-
ness and preparedness in previous studies (e.g. Bubeck et al. 2012; Mishra and Mazumdar
2015). It is assumed that the experience of suffering damage increases the readiness to
protect oneself (e.g. Weinstein 2000). However, Terpstra (2011) found that it is necessary
to differentiate between qualities of experience, i.e. the kind of emotions associated with
it. These can be negative emotions such as a feeling of powerlessness and result in resig-
nation, but also positive emotions, like fascination, or to be able to prevent more severe
damage. We measured different types of experiences ranging from knowing natural haz-
ards from the media only, experience as volunteer/professional, personal endangerment, or
material damage. PCA revealed two dimensions of experience: personal danger and mate-
rial loss. The quality of experience was measured using separate items like self-reported
effect on awareness and preparedness ("Appendix" Table 4).

2.2.6 Social capital: trust, social integration, and responsibility

Previous research showed that trust in public risk management (Terpstra 2011; Visschers
and Siegrist 2008) and social integration (Akama et al. 2014) influence individual risk pre-
paredness. In reference to Putnam (2000, 2001), later: Lochner et al. (2003), trust and inte-
gration are regarded components of social capital. We focused on trust in public hazard
protection and measured it using a 5-item scale was chosen ("Appendix" Table 5).

Additionally to social capital, we investigated social integration ("Appendix" Table 6).
Social integration in this sense touches civic engagement and is understood as a part of
political culture.

The perception of responsibility was measured related to private and public actors
("Appendix" Table 6). Respondents also rated to what degree these actors fulfil their
responsibilities.

2.2.7 Risk communication

The set of questions on risk communication comprised 20 different means of getting
informed about natural hazards ("Appendix" Fig. 9). Besides traditional weather forecasts
and the use of mass media, additional communication means were considered, e.g. one-
way communication (information campaigns, notifications from the authorities) dialogic
communication (experts, insurances, private persons participation in trainings), visiting
websites, social media, as well as usage of printed material like books, leaflets or visiting
exhibitions.

2.3 Results

In Sect. 4.1, we report descriptive findings on the dimensions of risk preparedness as iden-
tified by PCA. The different types of preparedness behaviour are distinctly distributed, but

@ Springer



Natural Hazards (2021) 105:1861-1890 1869

% of responses (n=2137)

0 20 40 60 80 100
1. INF Regularly follow forecasts and warning [ | I I [
2. INF Get informed about warning signals [ | I I [l
LZL 3. INF Get informed, how to behave in case of emergency [ | | | [
4. INF Study information material, e.g. risk map [ | | | [
5. INF Get informed, how quickly me and others could leave a site [ | I I
6. SIT In critical situation avoid certain leisure activities [ | I %]
_ 7. SIT In critical situation Ieavevsgfsei?mediately. instead of rescuing I T T T
@ 8. SIT Secure valuables when warned [ | |
9. SIT Behave as others do around me [J I I [
10. SE Consult insurance [ | ]
% 11. SE Address neighbors concerning security [ I I
12. SE Participate in trainings/exercises [_| I I
13. CON Invest in temporary measaures [ | I | |
§ 14. CON Professional consultance about possible damages [ | | | B d
15. CON Construction measures [__] | | | |
16. CON Make emergency plan [T | | | B z|
17. In case of storm stay away from trees [ | I [N %2}
18. Do nothing until | get warned [ | | | [
Ol already doso  Oprobable  Orather probable  @rather not probable  Bnot probable  Bno answer
Legend: Dimensions of preparedness
INF = Information behaviour
SIT = Situational behaviour
SE = Social exchange
CON = Construction measures (applies only to property
owners)

Fig.2 Self-reported risk preparedness items: intention to adopt behaviour

they have in common that the intention to prepare for risks in the future is clearly higher
than the actually adopted behaviour.

In Sect. 4.2, we show descriptive statistics of the most relevant influence factors on pre-
paredness, which we identified by linear regression (Sect. 4.3).

2.3.1 Dimensions of hazard risk preparedness

The four dimensions of IRM identified using PCA are: information gathering, social
exchange, situational behaviour, and construction measures ("Appendix" Table 2).

Prevention starts with information gathering, which takes least effort compared to the
other options, and is widely spread. The most common way to get informed is to follow
forecasts and warnings (47%, see Fig. 2) in general.

More effort taking behaviour than information gathering was measured by the dimen-
sion of social exchange, a distinctly communicative dimension. It includes talking to neigh-
bours, which 7% (item 11) of the respondents already used to do. The option to join inter-
active events like participate in exercises is even less common. However, there appears to
be a share of around 7% of the respondents who are actively engaged in natural hazard risk
protection.
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§ 5 2.714
£ 2.707

2

1

Situative Information gathering Social exchange Construction measures

Fig.3 Risk preparedness dimensions: elements that constitute risk preparedness, weighted by their impor-
tance (mean values)

% of responses (n=2137)
0 10 20 30 40 50 60 70 80 90 1

o

0

Costs exceed effort [ | o]

Risk is part of life [ I

Insurance covers damage | I [~

Trust in public risk management [ I

| am not at risk. [

| rather bear damage than invest in security. [ I

| can influence the effect of a hazard event. [ I

The state cannot bear hazard protection alone. [__ [ ]

Oapplies DOapplies rather  @applies rather not MWapplies not  Eno answer

Fig.4 Property owners’ reasons not to implement measures, and their attitudes towards security

Most common of all kinds of behaviour (57%; item 9) is the intention to copy peer
behaviour in case of an event. This points out a crucial influence of social surrounding on
individual preparedness. Overall, these results show that there is preparedness and interest
to get informed about natural hazards, but the respondents are less ready to take measures
that take a lot of effort.

Construction measures are the most expensive kind of protective behaviour in the list
of preparedness items (Figs. 2 and 3). These questions applied to property owners only
(n=1072). After all, 11% of the property owners had already implemented construction
measures, and 4.6% reported to probably do so. While the intention to invest in tempo-
rary measures like removable installations is rather high (45%), few have done so. Strik-
ingly low is the intention to consult an insurance: only 6.1% had done so already, almost
every second owner (45%) reported intention to do so, but 48.6% refused such plans. These
results indicate that the willingness to invest in prevention was rather low. Owners rather
seem to rely on their insurance to sufficiently cover the risk (Fig. 4).
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2.3.2 Reasons not to prepare

Reasons not to prepare contribute to a better understanding of risk preparedness. Results
are displayed in comparison with property owners and non-owners (Fig. 4). The main
reason is that the respondents feel safe enough and accept risk as a part of life. Another
important reason was negative cost—benefit evaluation.

Figure 3 also shows the respondents’ attitude towards safety. For instance, they rather
bear damage than invest in safety. They also tend to think that they are in control of
hazard risk, and trust the state to sufficiently ensure protection. Self-efficacy in terms
of feeling in control is wide spread: a majority of 63% assume that they can personally
influence the impact caused by natural hazards.

These results indicate that the respondents generally give little priority to natural
hazard protection. However, a vast majority of 77 describe themselves as generally cau-
tious, which reveals a discrepancy in self-awareness and behaviour.

2.3.3 High levels of awareness and trust

2.3.4 Risk awareness

Figure 5 shows the relative frequencies of respondents’ answers to the 27 risk awareness
items. Is also shows the five dimensions of risk awareness (see "Appendix" Table 3),
namely:

The ‘concern/relevance’ dimension (REL) comprises general interest in the topic
of natural hazards, concern about hazards, and the assumption that damage by natural
hazards will increase in the future. The items of the ‘perceived probability’ assessment
dimension (PROB) could be combined to ‘alpine hazards’ and ‘extreme weather events’.
Floods and earthquakes, however, are distinct in terms of perceived probability. The
perceived probability of extreme weather events was assessed as rather high by almost
half of all respondents. Although respondents show concern and awareness of the prob-
ability of hazard events, the feeling of personal threat is not frequent (around 10%). The
dimension of personal threat (THRE) combines threat of personal damage of material
loss and life danger. We differentiate whether respondents feel threatened by hazards
while being at home, at work, during leisure time, or on the road. For instance, a share
of 10% of the respondents feels threatened at home 8.1%, and a considerably high share
of 36 perceives high, resp. rather high threat during leisure activities.

2.3.5 Hazard experience

A majority of 62% of the respondents were exposed to natural hazards at least once.
The other respondents were confronted with natural hazards by media reports only
(Fig. 6). Property owners reported experience with hazards more frequently than oth-
ers (r=0.580, p=0.0001). Out of all hazard experiences, most occurred during leisure
activities (72.2%). Altogether, 29% of the respondents felt personally endangered at
least once, and another 30 had suffered material damage. In case that the experience did
not involve material damage, the primary reaction is fascination.
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2. REL In my community, people talk a lot about NH
3. REL Effects of NH are generally underestimated
4. REL | know a lot about about NH

REL

5. REL | am concerned about NH

6. REL In the future, there will me more NH events in Switzerland
7. PROB Probability of floods

8. PROB alpineProbability of landslides

9. PROB probability of earthquakes

10. PROB alpine Probability of rockfall

PROB

THRE_S THRE

Dapplies Dapplies rather Bapplies rather not
Legend: Dimensions of awareness

REL=Relevance

1. REL General interest in NH

11. PROB alpine Probability of avalanches

12. PROB weather Probability of damage by storm / weather events
13. PROB weather Probability of heat wave

14. PROB weather Probability of cold wave

14. THRE threat of material damage

15. THRE threat for humans

16. THRE threat of economic loss (applies only if economic usage)
17. THRE situation threat at home

18. THRE situation threat in leisure time

19. THRE situation threat in traffic

20. THRE situation threat at work [~
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Fig.6 Types of hazard experience. Note: “as property owner” =having experienced a natural hazard event
as owner of a property, but not necessarily as damage experience)

We also recorded, how often respondents had a particular experience. Exposure dur-
ing leisure activities was experienced by 16.8% of the respondents once and 11 several
times. Material damage (21.8% once; 7.7% several times) was mainly experienced by
property owners: 14 of experienced damage once and another 5.5% several times.
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Regarding the effects of hazard experience ("Appendix" Table 4), results show that
respondents frequently reported increased awareness and preparedness after an event.
Apart from this, it is a noticeable result that natural hazards are perceived as fascination by
about half of the respondents. As "Appendix" Table 10 in the appendix shows, emotional
affection by media reports was negatively correlated to awareness and preparedness. The
relations between kinds and qualities of experience tell that the more direct the personal
experience is, the more probable is an increase in self-reported awareness and prepared-
ness. In all cases of experience, the event induced talking about natural hazards.

2.3.5.1 Trust, social integration, and responsibility PCA showed that the items on trust in
public risk management ("Appendix" Table 5) and social integration ("Appendix" Table 6)
measure one dimension each. We found a strikingly high level of trust in public risk manage-
ment. Almost all respondents (92) believe that the authorities provide best possible protec-
tion from natural hazards. A majority of 68 reported that the authorities paid equal attention
to different interests in hazard protection. Concerning social integration, most respondents
reported positive results. A majority of 58 know many people in their community person-
ally, and are active members in local associations. Civic engagement, however, was less
frequent: altogether only 23 often take the opportunity for participation.

For the perception of responsibility, three dimensions were found ("Appendix" Table 7):
individual (self-responsibility, private actors), public actors (local, cantonal, federal),
and emergency services (civil protection, fire brigade, police). Figure 7 shows that most
respondents perceive responsibility as shared among different actors in natural hazard pro-
tection, since no actor is perceived not responsible. Authorities, however, are regarded as
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main responsible actors, followed by emergency services. Private responsibility is assessed
lower, but still high. The role of insurances is a distinct variable. They are regarded as the
least responsible actors.

Perceived responsibility was further analysed in relation to the other social capital vari-
ables. Results show that a high level of trust, resp. trust is significantly correlated to high
levels of perceived responsibility of all actors except insurance. Private actors who per-
ceive their own responsibility as high are well integrated in their communities. ("Appen-
dix" Table 8).

2.3.6 Influencing factors on risk preparedness

Linear regression analysis was conducted to investigate predictors of the four preparedness
dimensions (Table 1). The main predictors are: concern about natural hazards, the attitude
that risk is part of life (negative influence), personal experience, perceived probability of
severe weather events, and the attitude that the public institutions should prioritize safety
over other values. Apart from these main influences that are significant for all four dimen-
sions of preparedness, other explanatory variables were found that differently influence the
preparedness dimensions.

For instance, social integration in the community, i.e. actively taking part in public com-
munity life and a personal network correlates with concern about neighbours.

Furthermore, attitudes and beliefs turned out to be influential: the belief in controllabil-
ity, i.e. that the public authorities can control hazard risks, positively influences all indi-
vidual preparedness dimensions, except situational behaviour: respondents with a belief
in controllability show more intention to taking control of their individual risk as well.
Another relevant attitude is perceived responsibility. Respondents who perceive responsi-
bility for disaster risk reduction of other actors than themselves as high, show a higher
level of individual preparedness. A third attitudinal influence is the New Ecological Para-
digm (NEP; Dunlap 2008; Anderson 2012): a rather anthropocentric view goes along with
a preference for implementing individual construction measures. Ecocentric values have
a negative effect on active prevention. In this line of thought it appears better not to inter-
fere in nature, because nature is in its complexity beyond human control and interference
potentially counterproductive. The possibility of controlling damage is ascribed not only to
authorities, science, or emergency services, but overall regarded as a common task. This
is confirmed by the high correlation between perceived responsibilities of different actors.

Property ownership is the only social-economic predictor. Neither gender, nor the level
of education or age directly turned out significant predictors of risk preparedness. Stronger
predictors in the regression models suppress significant correlations in these respects. Nev-
ertheless, property owners typically have a higher level of education, are older than non-
owners, and more attached to their community than others. Ownership is also a wealth
indicator that suppresses a direct influence of socio-economic status in the model.

Property ownership further significantly influenced active information behaviour. Own-
ers rely less on copying other’s behaviour in case of an emergency.

Surprisingly, perceived personal threat is only a minor predictor of all risk preparedness
dimensions.

In the regression models, risk communication was not a significant influence on
preparedness.
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attitudes

integration risk preparedness

experience

Fig.8 Illustration of main influences on individual risk preparedness

Considering possible cultural influences, we further investigated differences in the level
of the four preparedness variables between language groups.> German speaking respond-
ents showed lower values in social exchange than respondents from French and Italian
regions.

2.4 Discussion

Building on the methodological development as laid out in Sect. 3 above, the results of
our nationwide survey provide insights on (1) influence factors on individual natural haz-
ard risk preparedness among the common Swiss population (Sect. 4.4.1), (2) support the
hypothesis that no single dimension measures preparedness and (3) conclusions on capac-
ity building towards a culture of risk (Sect. 4.4.2).

As stressed in methods, regarding question 2, we emphasize the necessity of using a
multidimensional approach to investigate risk preparedness. Accordingly, the operation-
alization of explanatory concepts like awareness and experience should not be based on
single items, or if so, then it needs to be clear, which dimension of a concept is meas-
ured. Results differ, if risk preparedness is measured as an intention to prevent damage
by hazards or actual behaviour. It further improves the comparability of survey results, if
research designs regard different dimensions of preparedness like information gathering,
situational behaviour, implementing construction measures, and social exchange. Similarly,
risk awareness breaks down into relevance, perceived probability of events, and perceived
threat.

2.4.1 Main predictors: experience, attitude, and integration

The strongest influences on hazard risk preparedness in the general population are indi-
vidual attitudes towards risk, personal experience, and social integration in the commu-
nity. The latter shows that in terms of natural hazard risk mitigation, the individual is to a
relevant degree only as strong as the group. Risk awareness, however, turned out to play

2 A Jonckheere-Terpstra test showed a significant difference in “social exchange” between the language
groups, y2(2, 2137)=615,274.00, p=0.00, with a mean score of 2.61 for German, 2.94 for French and 3.01
for Italian (min. 1, max. 5).
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a less central role than assumed in previous literature (e.g. Bubeck et al. 2012; Bradford
et al. 2012). Especially if it is one-dimensionally operationalized as perceived threat, there
is little influence on individual risk preparedness. The influence of risk awareness is most
significant as concern about hazards. According to our results, the influence of awareness
is only important in the sense of concern. Further, results suggest that risk preparedness is
so far not sufficiently understood due to a lack of systematic measurement (Fig. 8).

Attitudes are manifest in local communities. The broadly shared attitude that “Risk is
part of life” is in contrast to the high level of self-reported risk aversion and reveals a dis-
crepancy. It is the main reported reason not to take any preventive action, but contradicts
the high demand for security. We find such dissonance in research on risky health behav-
iour too (Freijy and Kothe 2013). Denying a given severity of risk supports the justification
that taking effort is not worth it.

The role of experience, however, is not as prominent as might be suggested. Future
analysis should focus on a better understanding of how experience is processed and dif-
ferentiate between types of experience. Based on our findings, we assume that the mean-
ing ascribed to a particular experience is more important than its mere occurrence. Such
meaning is apparently shaped in local talks, which itself turned out to be a predictor of
IRM. Kasperson et al. (1988) already made clear that objective definitions of risk usually
neglect social, psychological, and cultural aspects. These include local cultures and shared
attitudes manifested in routines in interaction.

Social integration, the third significant influence identified by the regression analysis
is a most interesting resource in risk management and communication, because well inte-
grated individuals can be reached better by communication measures. It refers to the link
between the individual and the collective, which is mainly constituted in local talks. Effec-
tive risk communication inspires people to talk about the subject in the first place, e.g.
through local exhibitions (Charriere et al. 2017). Communication needs to become dialogic
to have a measurable effect. No variable of one-way communication turned out significant
in the regression models. With Kuhlicke et al. (2011), we concluded that the combination
between instrumental and participatory approaches is recommendable.

2.4.2 Social capacity building

The results display a rather low level of IRP. However, it is important to differentiate
between different types of preparedness, and the particular potential that lies in each in
terms of capacity building. We see social integration at the core of effective and sustainable
capacity building. As shown in this section, it enhances other capacities, too.

2.4.3 Improve situational behaviour options by information

Most common in all regions is situational behaviour, i.e. deciding how to behave in case of
an event. Taking reasonable situational decisions depends on knowledge and experience.
This can be achieved if people have relevant information at hand, and well internalized rou-
tines as described in existing capacity building literature (Kuhlicke et al 2011). Our results
newly show a tendency that people also orientate themselves towards other’s behaviour.
Therefore, we recommend providing examples, both verbally (e.g. guidelines) and eventu-
ally by training motivated citizens. Considering to the elaboration likelihood model (ELM)
by Petty and Cacioppo (1986), we see that risk management requires an understanding of
how information is processed as mentioned in the previous section.
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In terms of information gathering, respondents use various means of available infor-
mation. Spreading information diversely is more recommendable than relying on written
forms of risk communication only. For positive information behaviour, concern is a good
predictor, and according to our results, concern itself is higher, if people in a community
are used to talk about natural hazards. Therefore, animating such talks is a key capacity
building measure.

2.4.4 Non-preventive behaviour and trust

Referring to protection motivation theory PMT (Rogers 1975, 1997), we found that frustra-
tion resp. resignation is relevant non-protective responses to natural hazards. According to
the high level of situational behaviour, immediate non-preventive responses need more to
be taken into consideration. Referring to Terpstra et al. (2011), who described a potentially
hindering effect of trust on citizens’ preventive behaviour, we explain passive behaviour as
an effect of expectations towards the highly trusted public risk management. This is espe-
cially important, since a majority of the population has no individual damage experience.
Feeling not concerned in combination with the feeling to be well protected is an obsta-
cle for individual preparedness. Trust goes along with the feeling of being well protected,
which reduces chances to take action (Visschers and Siegrist 2011; Terpstra and Gutter-
ling 2008). Therefore, practitioners should stress the importance of shared responsibility
according to the integrated risk management paradigm.

Trust, further, has a two-fold effect. It is a valuable resource in risk management as it
enhances the chance that citizens take official information and warnings serious (Wach-
inger et al. 2013; Maidl and Buchecker 2015). Thereby, fostering trust is a means of pro-
viding conditions for effective risk communication. Trust can be used as a resource in risk
communication to communicate the importance of self-responsibility.

At the same time, it is important to treat citizens as self-responsible actors and for
instance acknowledge that they set their priorities in a reasonable way to avoid paternalism
(Demeritt 2014). We suggest that critical thinking can give a counterbalance for the passive
effect of trust. It can even raise chances for reasonable risk behaviour (Nakagawa 2016).

2.4.5 Motivation to act and responsibility

The motivation to take preventive action is more difficult to achieve than getting attention
to information. Generally, results show that the more effort a certain kind of behaviour
takes, the lower the probability of its implementation. In case of construction measures,
apart from attitudes, perceived responsibility of insurance plays an interesting role. Being
supported by insurance can raise the readiness to take preventive action. Perceived self-
responsibility alone, however, has no significant influence on the readiness to implement
construction measures. The most interesting result on responsibility is that it is consid-
ered to be shared. As theory suggests, of course individual risk preparedness requires a
certain amount of self-responsibility (Beck 1986). The process of individualization in risk
society means ‘responsibilization’ and is a characteristic phenomenon in Western societies
(Garland 1996; Steinfiihrer et al. 2008). Embedding our results into this finding supports
the importance for all actors to engage in prevention, as according to the integrated risk
management paradigm (PLANAT 2004; Merz et al. 2010). Citizens who are aware of both
the potential (as well as the limitations) of public and private risk management have better
motivational pre-conditions to engage in protection and preparedness. Building a culture of
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risk therefore requires to strengthen a sense of self-efficacy (Kasperson et al. 1988; Renn
2008; Breakwell 2007).

2.4.6 Awareness raising needs to go beyond creating a feeling of threat

Regression results for all types of preparedness show that perceived threat is of minor rel-
evance. This supports the risk paradox thesis that there is no strong direct link between
awareness and preparedness (Wachinger et al. 2013). Natural hazard risks play a minor
role in peoples’ consciousness and daily lives. Results show that most respondents do not
assume that hazard events, except of extreme weather events might occur in their neigh-
bourhood. The relevance of hazard is perceived highest during leisure activities, and low-
est, but still around 10% at home. This indicates a realistic judgement and a reasonable
level of risk awareness. However, a low level of relevance means that information about
natural hazards hardly can get people’s attention. Instead, linking the topic of natural
hazard protection with topics closer to daily live might increase response to information
attempts. Information might be related to broader environmental topics, like human nature
relation, river restoration, recreation, or current topics in a community, especially land use
planning. If interest in natural hazards is hardly given, symbolic information (Siitterlin and
Siegrist 2014) is a potential means of raising first interest. In case that the target population
already is interested in natural hazards, an emphasis should be on providing supplementary
facts that acknowledge citizens’ own knowledge.

Neither perceived threat, nor high emotional affection by media reports significantly
strengthen preparedness. This supports the conclusion that creating a feeling of threat in
capacity building and risk communication is not of key importance. Additionally to ethical
considerations on raising such emotions, it is important to further investigate, how address-
ees process information, e.g. under conditions of fear. Trumbo et al. (2007) found in the
context of health risk research that high fear recipients are likely to believe and follow
instructions. In social psychology this is called the ‘central route to persuasion’. In con-
trast, under conditions of low fear and low probability of a hazard event, individuals rather
develop a ‘peripheral route’ and a heuristic way to process information, e.g. credibility, or
trust in the information sender (Petty and Capiocco 1986).

2.4.7 Social integration and IRM

It is most important to consider the clear influence of social integration and local exchange
about hazard related topics (Cutter et al. 2003). Social capacity building is related to cohe-
sion and integration (Putnam 2000). Knowing this, capacity building does include, apart
from engaging dialogue about natural hazards, the development of community integration
and encouragement of civic engagement.

Involving stakeholders requires open dialogue. Prior research indicates that participa-
tion in natural hazard risk management increases risk awareness and acceptance of meas-
ures (Wachinger et al. 2013). Authorities in many countries however tend to avoid encour-
aging such discourse (Pearce 2003). In this respect, the culture of direct democracy and
citizen involvement provides a ground for further developing a dialogic culture of risk,
which may differ according to regional types of political culture in a federalist context like
Switzerland.

Based on our finding that social relations matter a lot in capacity building, we assume
that power relations, resp. empowerment of actors needs to be regarded, too. As Geoffrey
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et al. (2016) point out, power relations tend rather to be neglected in research on hazard
risks. They are relevant in risk communication and the implementation of integrated risk
management. In both situations, the average citizen and experts need to collaborate in
mutual exchange about their perspectives and interests. In this sense, any attempt along the
lines of the deficit model of risk communication (Demeritt 2014) would be counterproduc-
tive as it puts citizens in a passive role towards authorities instead of fostering proactive
behaviour. Brown and Olofsson’s approach (2014) of intersectional risk theory pays special
attention to the recognition of such power relations. Their performative aspect in the social
construction of risk is expressed by the term ‘doing risk’. It highlights the everyday day
cultural process of creating and dealing with risk. New approaches in risk management
have the potential to renew inherited ways of risk construction not suitable to deal with
challenges in the future. ‘Doing risk’ further better expresses the empowerment aspect of
social capacity building.

Overall, social capacity building as theoretical framework allows to regard the interplay
of motivational, knowledge, networks, institutional, economical, and procedural capacities
(Kuhlicke et al. 2011; Aven and Renn 2010). This forms the frame of culture of risk, which
might vary among regions and municipalities, and requires adaptive capacity and holistic
governance approaches (Aven and Renn 2010; Gupta et al. 2010). In this, the individual
knowledge and motivation to take preventive action is embedded. In networks, common
routines and attitudes are shared (Breakwell 2007), and this highlights the importance of
understanding the framing of local risk culture.

2.5 Limitations and recommendations for future research

A major limitation concerns representativeness. Despite using a representative sample of
10’000 household addresses, results cannot be considered representative, for 80% of the
addressees did not respond to our survey. Results indicated, that there is a bias in peo-
ple who are more than the average population interested in natural hazards, e.g. property
owners.

For future research, the use of multidimensional operationalization and measures of
both risk awareness and preparedness is recommended. More consistent methods increase
comparability of results and conclusions on cultural differences based on valid comparison.
Our survey provides insights on items with valuable degree of information on risk prepar-
edness, but we also found for instance that risk acceptance did not play a significant role
in our analysis. Leaving out such items helps to reduce questionnaire length, which might
increase response rates.

Measuring the effects of risk communication requires long-term measurement. This
cross-sectional study provides insights into the effect of past communication on the pre-
sent level of preparedness. Causal conclusions on the usage of the different communication
means can only be drawn in a time series. In order to draw causal conclusions, it is impor-
tant to repeat such surveys.

As mentioned in the previous section, little evidence is yet available on the effect of
emotions in processing natural hazard risk information. Threat appraisal does not neces-
sarily result in protective response, but occasionally cause cognitive dysfunctional non-
protective behaviour like denial or frustration (Rogers 1975, 1997). Conversely, the feeling
of self-efficacy and empowerment probably improves self-responsible proactive behaviour.
Generally, we suggest to empirically investigate the emergence and interplay of key prepar-
edness factors individual attitudes, social integration, and experience.
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We recommend to conduct research that identifies regional determinants of risk cultures
in different contexts of political culture. This might also enhance understanding of general-
izable determinants of a risk culture.

2.6 Conclusion

The findings of this nationwide survey on individual risk preparedness in Switzerland for
the first time provide empirical evidence on factors on which individual risk preparedness
depends. Regarding methodology, we strongly recommend multidimensional measurement
approaches that allow differentiation between dimension of key concepts like risk aware-
ness and preparedness. This leads to clearer interpretation of results and enhances compa-
rability of survey results.

We found that social exchange in local communities has a considerable influence on
risk relevant attitudes. It is not only natural hazard experience that shapes the readiness to
take preventive action, but also how such experience is processed and what conclusions
are drawn with respect to future events. How people make sense of experience, as well as
how they make sense of information about natural hazard is a matter of general attitudes
towards risk. We also found dissonant attitudes, especially high risk aversion in contrast to
low readiness to take effort for protection, which we consider relevant to regard in strate-
gies for capacity building. Integration and active participation in community life turned
out to provide a fruitful ground to enhance preparedness. For instance, integration makes
it more likely to gain important information through local communication chains. Accord-
ingly, social exclusion increases the risk of suffering damage by natural hazard events.

Motivating citizens is as important as motivating other actors for the implementation of
the integrated risk management (IRM) paradigm. Citizens regard responsibility as shared,
and are motivated to engage if they see that other actors also fulfil their responsibility.
Developing a sense of self-responsibility lies at the core of improving risk preparedness.
Persons who generally show proactive behaviour are also more likely to take preventive
actions with respect to natural hazards lead by example of others. Our results also showed
that copying peer behaviour is a relevant response in emergency situations.

In terms of risk communication, results show that passively consumed (one-way) infor-
mation is not a significant predictor of individual preparedness. Dialogue matters. As soon
as natural hazard risks are talked about, information and opinions multiply, especially on
small-scale community level and provide a solid basis for dealing with risk pre-emptively.
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Appendix

See Fig. 9 and Tables 2, 3,4, 5,6,7, 8,9, 10.

4 1 oo S o o o e 7 100
270770 A0 20790 797 7207907978 79 7
‘NN EREINEEEAEE AR

InmNIy l!|-| THE 80
. et TN .
5 e | 60
—
= 50 R
©
g 40
27 30
20
10
1 0
& & &£ 05{’\ 7,\\"0 & .@“c".;&\o“" & o«\“" & & \)&"\ & é&% &Q’% zQQ}, "é &
Pl FFFLFF TS S EEF S
CE T FETF S F T & \Q’b T g
5& \\r& e G o (& P & S o N & & &
FT& Pl RS E ° &
o & BSOS CON S\ N <
& & LR & & & S

&L > 2 & F &P

X O & ¢ & & K

< £y K S E &R

Q &" > &

¢ FSIRS

I not available = available, but did not use it T—Jused EZZAno answer —@— usefullness-rating

Fig.9 Availability, usage, and rated usefulness of different communication means

@ Springer


http://creativecommons.org/licenses/by/4.0/

1883

Natural Hazards (2021) 105:1861-1890

UOTJBZI[RULIOU JISTRY )IM XBWOI POYIRJA UoneIoy ‘sisA[eur jusuodwod [ediourid :poyjou uonoenxy

€10 — 0€0" — - 9T LS9’ uefd Aouagiows jnd y1op
010" — SLO — Y0 — 101" — 056’ SaInseaul uonoONNSUO)
9¢0° 8v0 — [Yau 9¢1 — 198 sagewep 9[qIssod uo UONEINSUOD [RUOISSYOI]
€0’ 708" 6LT — 6LT 20 — SON[BA 9NISAI JOU "9)IS QABJ[ ISIY ‘SUOTILNIIS [BONILID U]
181" — L19 6S¢” 61— €0 110ds AYSLI PIOA® UOT)BMIIS [BOTILIO UL
(44 (374 Ser 200 €T Sururem Apres jo ased ur aoe[d 9fes 03 sanjeA A0
000" 1L0 20 — 601" €19’ samseowr Arerodue) Ut 3SoAUT
e — w0 18t S9T 0LO’ 1] oy 10 dew ysur Apmyg
681° 690 60" — e 06€" Kuedwos soueINSUI UB JNSUOD)
orr: Sol” 001" — €€y’ 690" — QW puUNOIE Op SIAYJO SB AU
8Y1"— €0 — V81" €9 170 QIS QAR UeD [ APoInb moy Ajrre[d
170" — Seo 8Y0° L18 L10 — saourjurenboe/smoqusiou 03 yeadg
LLO = 011 — 19¢ wy 8¥0 — KouaS1owa Jo ased U 9ABYaq 0) Moy KJLIe))
L8O LEO — oL PET” 090" — s[eusIs uLre[e Jnoqe PIWLIOJUI Jo0)
90" (430 o1¢ 19" 1L0° Sururen/ssio1exs ut sjedronieq
661" 091" wns €elr — S0 — s901) WoIj Aeme Ae)S WLIOIS JO 9SeD U]
S96’ SI10" — oI Lo 610 paurem 193 T [nun Surgou oq
1418 SE0" — soL’ 880" — w0 Sururem pue s)sed010] MO[[0J A[Te[nSoy
(won
9[3urs) Inor Sur saIn
Kyiasseq -AeURq [RUONEM)IS  -IOUJeS UOT)eUWLIOJu] 93ueyoXo [BID0S  -SBOW UOTIONIISUOD)

juouodwo)

suorsuawip ssouparedaid ysi1 :sisAeue Jusuodwods [edoutly g ajqel

pringer

As



Natural Hazards (2021) 105:1861-1890

1884

UOTBZI[EWLIOU JOSTEY [IIM XBWOI] :POYIAW UONBIOY sIsATeue jusuodwoos [edrourid :poyjowr uonsenxg

9T (424 999 LOT 60T SHOM B J93URpP PIAISID]
€0T 8T 0oL L6T SeT PEOI 9} UO/dUJen) Ul JoSUBp PIAISdId]
90T L8T 89L 981" Ly1 owmn areds ur 193uep PIATIdIG
LET 8LY L8Y €8¢ €8T QWO Je 193UBpP PIAIIOIS]
9sT YL 1249 981" 91" 93ewep ONUOU0I9 JO JSUBD PIAIDId]
60¢” 96L 1184 €T 197 (uosiad 9s0[o Jo J[esouo) oSewep [euosiad Jo 105uep poAIddIo]
see (443 Sye 831 67T afewep [eLID)EW JO JOSURP POAIddId]
LLL SLE €0T S90° ot soaem pJod Jo Aiqeqold paATadIdg
008" 16T v 10T 180 SQI1J 1S910J/SoARM 18I JO A)I[1qeqoid PaATedIag
IeL 99¢” g6l 19T 61 surI0)s Jo Aiqeqoid paAraorad
wo osT” 661" 438 16L° sayoue[eAr Jo Aiqeqoid paaradrad
|48 LTT 81T LyT 618 s[re} 001 Jo Ajiqeqoid paA1edIag
LIS 200 L8€ (348 LST soyenbyres jo Ajiqeqoid paATedIdg
Ier 8¢T 1€T we €08" saprspue| jo Aiqeqoid paAredIag
LT LT 48 ST 8T¢ spoop Jo A[iqeqold paAedIag
LT 6Cl” SLT” €L LT1 QInIng Y} U ASeAIOUI [[IM HN Aq 9Sewep ‘pue[IoziImg Uy
LED 6T o1 0sL SIT HN IN0Qe pauIdduod we |
9er” 2o IS4 LTy SIT HN Inoqe pauLIojur [[om we |
LST €T SLT 6LV [«748 pajewiIsaIdpun ualjo st N Jo 1oeduwr oy,
9L0"— 0T 911" 861" GEG HN 1noge 107 & ye3 Ayrunwwod Aw ur 9[doog
€T [qv4 LT VIL 1T HN Ul pajsardur A[[erouas we |
SJUOAQ IOUJBOM QWIAIIX (oSewrep) 103uep  (suonems) I0Suep  9OUBAJ[AI SJUOAQ prezey duidfe

Jo Kniqeqoid paaredrsg

Teuosiad paAteorad

Teuos1ad paAteorad

Juraouo)  jo Aiqeqoid paatediod

jusuodwo)

SUOISUQWIIP SSQUATeME YSLI :sisATeue Jusuodwoo [edoutlg € ajqel

pringer

Qs



Natural Hazards (2021) 105:1861-1890 1885
Table 4 Principal component analysis: quality of hazard experience
Effect on awareness  Effect on

prepared-
ness

I was fascinated 339 —.266

I was concerned 720 .309

I realised what impact NH can have 137 228

I now think that damage caused by NH is self-induced .040 458

I am more aware of risks caused by NH 715 481

It motivated me to take preventive action 524 766

It motivated me to get informed about NH .601 147

Now I trust official warnings more than my own judgement -.303 —.530

I talked to others about the event .655 374

Extraction method: Principal component analysis. Rotation method: Promax with kaiser normalization

Table 5 Principal component
analysis: trust in public risk

management

The authorities Loading
...provide best possible protection of NH 783
...take my interests serious. (n=2049) 811
...are competent in dealing with NH .829
...work transparently 842
...regard all interests equally 786

Extraction method: Principal component analysis. Rotation method:

Promax with kaiser normalization

Table 6 Principal component
analysis: social integration

Loading
Active member of local associations 770
Regularly attend community meetings 77
Know a lot of people in my community 783
Often take opportunity for participation .855

Extraction method: Principal component analysis. Rotation Method:

Promax with kaiser normalization
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Table 7 Principal component
analysis: perceived responsibility

Loading

Emergency State Self-

services responsi-

bility

citizens .047 .097 .839
property owners .106 .149 .893
companies 162 203 837
communities 178 .864 245
cantons 176 .929 152
federal state 201 .896 .099
insurance .566 227 174
fire brigade 921 .097 .063
police 904 .120 .086
civil protection .862 182 .058

Table 8 Bivariate correlations: trust in public risk management, social integration, and perceived responsi-

bilities
Insurance Trust in Social Self-responsi- Responsibil- Respon-
public risk integration bility (private ity of the sibility of
management actors) state emergency
services
Insurance 1 118" n.s 240™ 3317 467
Trust in public risk 1 .084™ 102" 1447 .186™
management
Social integration 1 112 n.s n.s
Self-responsibility 1 354" 228"
(private actors)
Responsibility of the 1 349"
state
Responsibility of 1
emergency services
“p<.01
Table 9 C rosstab: Experience Never Once Several times Total
of material damage and property
ownership (n=2137) Yes 37.80% 790%  2.20% 47.90%
No 32.70% 13.90% 5.50% 52.10%
Total 70.50% 21.90% 7.70% 100.00%
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