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Abstract
The study of �ood risk perception factors can be considered by using different paradigms. In attempting to understand risk perception, two basic paradigms
can be distinguished: rationalist and constructivist. The rationalist approach tends to focus on modeling, characterizing, and predicting behavioral results
regarding various threats. According to the constructivist paradigm, threats are perceived as socially constructed.

This paper aims to assess the importance of the rationalist and constructivist approaches in research on �ood risk perception and �ood risk management
more broadly by answering the questions: (1) which factors are more effective in moderating attitudes towards �ood risk?, (2) which research approach
provides more useful information in shaping attitudes towards �ood risk?, (3) research in which approach provides more useful information to improve �ood
risk management? The paper concludes by pointing out the desired direction of research on �ood risk perception from the perspective of improving �ood risk
management.

In contemporary empirical works managing the perception of �ood risk, a rationalistic approach that psychometrically searches for cognitive models
dominates. Often, statistically obtained dependencies are mutually exclusive. Thus, studies on perception that apply the constructivist approach are in an
early stage of development. They indicate that the social, political, cultural, religious, and historical contexts shape the perception of �ood risk. On the basis of
the aforementioned information, the focus of research on �ood risk should shift to studies conducted by applying the constructivist approach, highlighting the
role of contextual factors in shaping risk perception.

1. Introduction
Traditional approaches to �ood risk management that focus on physical �ood protection or improvements in �ood monitoring and forecasting have tended to
overlook the social dimensions of �oods, such as the public’s understanding of risk. Today, �ood perception is recognized as a key factor in developing
effective �ood management strategies. How people perceive and understand �ood risk affects the actions they take to prepare for and respond to �ood
events.

Motivated by many goals, orientations, and research interests, the studies of �ood risk perception have presented a heterogeneous picture. Perception research
has been conducted by researchers from various �elds of science, resulting in a discrepancy in the basic theoretical issues (even the de�nition of risk), a
different way of formulating a research problem, and the diversity of applied methods.

Bubeck et al. (2012) and Kellens et al. (2013) have stated, based on a literature review on the perception of �ood risk, that there is no basic theoretical
framework available within the social sciences. This work aims to �ll this gap and strengthen the theoretical basis of the research on the perception of �ood
risk distinguishing on the grounds of epistemology two basic paradigms — rationalist and constructivist. However, these paradigms are not dichotomous
(absolute). Their distinction is aimed at highlighting heterogeneity in the �eld of �ood risk perception research—discrepancies in applied approaches. The
terms rationalist and constructivist have epistemic connotations, which cannot be simply characterized by methodological approaches that would be strictly
pertinent to one or the other epistemology.

The aim of this paper is to answer the questions:

Which factors are more effective in moderating attitudes towards �ood risk?,

Which research approach provides more useful information in shaping attitudes towards �ood risk?

Research in which approach provides more useful information to improve �ood risk management?

The relevance of rationalist and constructivist approaches in the study of �ood risk perception and �ood risk management more broadly was assessed
through:

1. explore, how the substantive scope of research on �ood risk perception factors in the context of applied paradigms has evolved by proposing the
categorization of the studied factors according to their character and applied research approach;

2. determining the interrelationships between the various factors of a rationalist and constructivist nature (and between the paradigms more broadly) by
comparing the results of research conducted in the two distinguished research streams;

3. determining the role of rationalist and constructivist factors in shaping attitudes towards �ood risk.

The culmination of the purpose of this paper is to indicate the desired direction of �ood risk perception research from the perspective of improving �ood risk
management.

Many studies have listed the factors that may in�uence �ood risk assessment, but none considers the issue in the context of assessing the importance of
rationalist and constructivist approaches to �ood risk management. Most of the reviews have focused on identifying predictors of adaptive behavior to
mitigate �ood risks (Bubeck et al. 2012, Koerth et al. 2017, Bamberg et al. 2017, van Valkengoed, Steg 2019, Kellens et al. 2013). Some have only considered
one type of �ood risk perception factor (Bradford et al. 2012, Kellens et al. 2013, Wachinger et al. 2013) or the spatial scope of the analyses has been strictly
limited in terms of the territory (Raska 2015). Few studies have compared the research results of risk perception in a transnational perspective (e.g., Boholm
1998). There is also a lack of reviews that have addressed the issue from a constructivist or rationalistic perspective. Brikholz et al. (2014) show how useful
these approaches are’ however, the authors focus on the perception of �ood risk as part of a broader risk management system and do not analyze the factors
in�uencing the assessment of �ood risks exclusively. This article therefore attempts to �ll this research gap.
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The phenomenon of underestimation of �ood risk has been observed, which represents an important challenge for �ood risk management. The knowledge of
factors in�uencing the perception of �ood risks is critical in practical terms because it allows the development of a risk communication strategy, increasing
the resilience of the population to �ood risks.

The paper is divided into sections re�ecting the logical sequence of the research. The introduction describes the signi�cance of the issue being addressed and
the purpose of the research. The second section is devoted to characterizing the rationalist and constructivist approaches. The next third presents the
classi�cations of �ood risk perception factors available in the literature. The fourth section describes the research method in detail, including the thought
pattern, brie�y characterizes the selected empirical studies and classi�es the �ood risk perception factors according to the research streams. The �fth part is
devoted to the results of the research, more speci�cally, to presenting the evolution of the substantive scope of the factors of �ood risk perception, then, by
comparing the results of the research conducted in the two distinguished research streams, to determining the interrelationship between the various factors of
a rationalist and constructivist nature (and more broadly between the paradigms). In the �nal part of the sixth part, the conclusions and discussion identify the
role of rationalist and constructivist factors in shaping attitudes towards �ood risk, assess the signi�cance of rationalist and constructivist approaches in
research on the perception of �ood risk and more broadly in �ood risk management. The paper concludes by indicating the desirable direction of �ood risk
perception research from the perspective of improving �ood risk management.

2. Rationalist And Constructivist Paradigm
The rationalist approach to risk perception stresses individual cognitive processes and assumes that the existence of a threat induces an individual to make
an assessment or judgment that feeds a "rational" decision-making process regarding the need to adopt a protective or preventive behavior. Studies rooted in
the rationalist approach have tended to focus on modeling, characterizing, and predicting behavioral results regarding various threats. Such substantive
approaches, for example, limited rationality and protection motivation theory, are largely rooted in the rationalist paradigm (closely related to cognitive
psychology) and reveal the complex dependence of factors that can in�uence decision-making regarding protection against �ood risk (Birkholtz et al. 2014)
(Fig. 1). The rationalist paradigm assumes that individual risk preferences and behavioral results are the effects of a logical assessment of the likely
outcomes, as well as related costs and bene�ts. In this context, the rationalist paradigm provides information on many algorithms shaping the decision-
making process when there is risk. In the conventional rationalist paradigm, we observe how society assesses the costs and bene�ts of living in the affected
areas (White 1945; Kates 1963; Burton et al. 1965).

Another important approach in the rationalist paradigm is psychometric research (Birkholtz et al. 2014) (Fig. 1). This theory has been introduced by Fischhoff
et al. (1978) and Slovic (1987) and interprets risk as a cognitive construct that can be described psychometrically to reveal quantitative levels of evaluation
(De Marchi 2007). The psychometric approach was initially developed by psychologists as a way of quantifying the individual perception of risk. It assumes
that people interpret the world in terms of cause-and-effect patterns, and the existence of cognitive patterns allows modeling (by statistical methods) of a
psychological phenomenon (Armaş Avram 2008; Kellens et al. 2013). In psychometric studies, questionnaire surveys are the most often used source of data
acquisition and help researchers search for cognitive variables that affect the perception of risk.

In the initial phase of psychometric research, researchers have focused on describing the qualitative characteristics of various types of risks (from
environmental, through technological, to everyday risks such as communication), which were then replicated in different countries (Fischhoff et al. 1978;
Slovic et al. 1980; Vlek Stallen 1981; Otway von Winterfeldt 1982; Englander et al. 1986; Teigen et al. 1988; Keown 1989; Goszczyńska et al. 1991; Karpowicz-
Lazreg Mullet 1993; Poumadere et al. 1995; Kleinhesselink Rosa 1991, 1994). Later, the qualitative features of risk characterization were eliminated in favor of
studying the relationship between risk perception and socio-demographic predictors such as gender, age, education, income, or social status (e.g., Flynn et al.
1994; Gustafson 1998; Siegrist Gutscher 2008; Lindell Hwang 2008; Oasim et al. 2015). Additionally, the group of examined explanatory variables has been
gradually extended by others, for example, in the �eld of exposure to risk or disaster experiences (Kellens et al. 2011; Bera Daněk 2018). Subsequently, as part
of psychometric research, attention has been focused on the study of adaptive behavior toward risk—to search for predictors of desired attitudes (Miceli et al.
2008; Grothmann Reusswig 2006; Botzen et al. 2009a; b).

Thus, the constructivist paradigm largely rejects the idea that the assessment of threats is an objective phenomenon, external to the social system. Under this
approach, threats are perceived as socially constructed and closely related to the dynamics of changes in the social system, for example, values, beliefs,
culture, institutions, and organizations. (Drake 1992; Oliver-Smith 1996; Tierney 1999; Weichselgartner 2001; Johnson et al. 2004). The constructivist
paradigm promotes the concept of risk as a contextual phenomenon (Birkholtz et al. 2014); it assumes that an individual's judgments and decision-making
processes are shaped and limited by social environments (Kates 1963; Drake 1992; Tierney 1999; Slovic 2000). The constructivist paradigm therefore
recommends a more comprehensive analysis of how the socio-cultural context shapes a broader understanding of risk; it draws attention to the mechanisms
by which risk perception can be disseminated and legitimized at a broader social level (Tierney 1999). The constructivist paradigm provides insights into
factors that drive, transform, and moderate the dynamics between risk perception and management, for example, organizational, institutional, and social
factors. For example, Tierney (1999) provides a penetrating picture of how institutions dictate to the public the understanding of risk and how social
inequalities combine with exposure to risk. Other works have also used the constructivist paradigm for risk perception, for example, Hilgartner (1992), Short
and Clarke (1992), Clarke and Short (1993).

One important theoretical current associated with constructivist thinking is cultural theory, which assumes that the perception and acceptance of risk are
rooted in social and cultural norms (Shaw et al. 2004) (Fig. 1). Proponents of cultural theory suggest that it is possible to determine the probable perception of
risk derived from cultural a�liation and social understanding. In this theory, attention is paid to how the structures of a social organization convey and
strengthen the perception of risk by an individual (Douglas Wildavsky 1982). The concept of risk in society according to the cultural theory is considered in a
broader perspective, embracing moral values and considerations, as well as political, social, and ideological issues (see Douglas Wildavsky 1982; Rayner
Cantor 1987; Thompson et al. 1990; Wildavsky Dake 1990; Dake 1991; Douglas 1992). For example, Douglas and Wildavsky (1982) link four "worldview(s)"



Page 4/23

(individualistic, egalitarian, hierarchical, and fatalistic) with some attitudes toward risk. These "worldview(s)" proposed by Douglas (1978) are the expression
of the application of cultural theory in risk perception studies because they re�ect the combination of "cultural prejudices" (common values and beliefs) and
"social relations" (models of interpersonal relations).

The line of research conducted both in the rationalist and constructivist paradigms is "heuristics". Heuristics, that is, simple and effective principles, are often
used to simplify complex problems and make decisions without using all cognitive abilities (Kellens et al. 2013). In studies of �ood risk perception, the
heuristic of accessibility and the heuristic of affect have been considered the most (Fig. 1). The �rst one de�ned by cognitive psychologists refers to what
people remember and not what actually occurred; this is a cognitive pattern for information processing, not a material world's imprint on the mind
(Lichtenstein et al. 1978). It is posited that people in conditions of uncertainty are guided by certain mental models that re�ect the human thought process and
refer to an individual’s assessment of the situation (Birkholtz et al. 2014). In risk assessment studies, the role of heuristic diagrams in decision-making has
been demonstrated, namely, threats that are more dramatic and spectacular can be more easily remembered, and their higher cognitive "availability" can
explain the tendency among respondents to overestimate the risk of such threats (Lichtenstein et al. 1978). Papers in cognitive psychology have indicated that
cognitive models and mental mechanisms of risk assessment are constantly moderated (modi�ed, strengthened, or weakened) by media reports and
in�uenced by friends, family, and various communication processes (Morgan et al. 2001). Research on risk perception (e.g., environmental, technological,
road, and aviation hazards) has demonstrated the media's in�uence on the ease of recalling threats, resulting in an overstated risk assessment (Johnson
Tversky 1983). Additionally, Boholm (1998) emphasized that if the heuristic of accessibility is to be taken seriously as a theoretical framework for
understanding risk perception, attention should be paid to how threats are represented socially, for example, in the media.

This perspective has more often been re�ected in constructivist than rationalistic research. The heuristic of affect, thus says that mental representations are
"marked" by weak negative or positive feelings. Finucane et al. (2000) showed that the perception of risk is an "affect marker," namely, risk assessment often
occurs under the in�uence of emotions. Siegrist and Gutscher (2008), Miceli et al. (2008), and Terpstra (2011) have also pointed out the importance of affect
in perceiving and communicating the risk of �ooding.

3. Classi�cations Of Flood Risk Perception Factors In The Literature
Many classi�cations of factors have been presented in the literature according to their nature (Table 1). Tobin and Montz (1997) distinguish situational and
cognitive factors, and Wachinger et al. (2013) identify informational, personal, and contextual agents. Contextual factors have also been observed in Boholm
(1998) and Brikholtz et al. (2014). O’Neill et al. (2016) focus on cognitive (behavioral), socioeconomic, and geographic factors. The most recent classi�cation
of �ood risk perception agents is in Lechowska (2018), in which six groups of factors (cognitive, behavioral, socioeconomic, demographic, geographic
[physics], and informational and contextual) were identi�ed. The featured classi�cations are inconsistent; they are developed at different levels of detail and
present different perspectives on the interpretation of the nature of �ood risk perception factors. Additionally, they are divided based on diverse criteria for the
division. However, none of them considers the application of rationalist or constructivist paradigm. Therefore, it seems worthwhile to categorize the factors
used in the research, based on approaches presented in the introduction of this paper, which was done in Sect. 4.3.
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Table 1
Classi�cation of �ood risk perception factors by their nature represented in literature.

Paper Factors

Tobin,
Montz
(1997)

Situational factors:

• the physical location re�ecting proximity to a hazard (the probability of
the occurrence of �ood);

• the nature of the �ood (since a violent mountain �ood is perceived
differently to a lowland �ood that is long-term in nature and can be
predicted beforehand);

• the extent of the effects;

• the experience

• the level of hazard awareness and the degree of its uncertainty;

• socio-economic and demographic factors of the population (gender,
age, education, income, number of children);

• the residence characteristics (owning a house, type of a building,
presence of a ground �oor, cellar);

• the cultural-historical context;

• voluntary/involuntary nature;

• the group of people in�uenced by the �ood (individuals can perceive a
risk differently, depending on whether they are directly in�uenced
themselves, their families are in�uenced or it regards people they are not
connected to emotionally).

Cognitive factors:

the personal and psychological elements of an individual and
comprise emotional and behavioural attributes which
constitute single emotions caused by the �ood and the
tendencies to act in a speci�c way due to the �ood

Boholm
(1998)

Contextual factors:

• gender

• social marginalisation

• education

• occupation

Wachinger
et al.
(2013)

Risk factors:

• scienti�c
characteristics
of a risk

• perceived
probability of
the occurrence

Informational
factors:

• the source
of
information

• level of
information

Personal factors:

• gender

• age

• education

• occupation

• personal knowledge

• personal disaster experience

• trust in authorities

• trust in experts

• con�dence in different risk
reduction measures

• world views

• religiousness

Contextual factors:

• economic factors,

• vulnerability indices,

• home ownership,

• family status, country,

• area of living,

• closeness to the waterfront,

• size of community,

• age of the youngest child

Brikholtz et
al. (2014)

Contextual factors:

• structural constraints

• the political/economic forces

O’Neill et
al. (2016)

Cognitive (behavioural) factors:

• direct experience of �ood

• �ood losses

• emotional and affective
reactions

• fear

• worry

Socio-economic factors:

• age

• gender

• civil status

• education

• income

• holding of a building

Geographical factors:

• distance or proximity to a hazard.
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Paper Factors

Lechowska
(2018)

Cognitive
factors:

• worry,

• direct
experience

Behavioural
factors:

•
preparedness

Socio-
economical and
demographical
factors:

• age,

• gender,

• incomes,

• education,

• household size
(children),

• home
ownership,

• cellar ownership

Geographical
(physical)
factors:

• location
(hazard),

• hazard
proximity,

• type of
building (living
on ground
�oor),

• length of
residence

Informational
factors:

• awareness
(knowledge),

• indirect experience
(media)

Contextual factors:

• culture,

• religion,

• history,

• political system (government policy),

• social bonds (type of social capital),

• trust in government and public
protection measures

4. Research Design

4.1. Methods
To achieve the goal set in the introduction, a research procedure was conducted comprising stages shown in Fig. 2.

The empirical works devoted to �ood risk assessment research published in 1998–2018 to capture contemporary trends in research in this area were selected
in the following manner: (a) the empirical works were selected from Google Scholar, the Web of Science/Knowledge, and Scopus databases by using a
keyword combination, namely, �ood, factors, risk perception, �ood risk, preparedness, worry, awareness, threat, risk underestimation, and denial; (b) in the
selected articles, the following sections were reviewed in the following order—abstract, introduction, discussion, and conclusion—(c) which allowed for the
development of an initial list of factors that may affect the perception of �ood risk and its basic characteristics; (d) if the aforementioned parts of the article
focused on the aforementioned subject matter, this article was subject to a deeper review (i.e., entire text); (e) further selection of research was made using the
"snowballing" strategy (the reference list was consulted for other papers). As a result, the review includes 49 empirical works that focus on determining the
level of perception of �ood risk and identifying its possible factors. The catalog of variables adopted in the analyzed studies results either from the purpose of
the research or an earlier literature review conducted by the authors of the analyzed works.

In the second stage, a categorization was conducted of the factors examined according to their character and the concept used, and �ood risk factors were
assigned to prearranged categories based on how they were applied in particular research approaches (rationalist and constructivist).

To determine the dynamics of changes in the substantive scope of research on �ood risk perception factors, the changes in dynamics of occurrence frequency
of the given groups of �ood risk perception factors were analyzed in the third stage. For this purpose, a frequency factor was used, which expresses the
percentage share of consideration of a given factor in the total number of considerations of all factors in research articles in the period studied. This allowed
us to answer the question of which paradigm dominates the research of �ood risk perception?

In the next stage, the summary of results based on the adopted research approach was prepared to assess whether the test results of a given approach were
unambiguous or mutually exclusive. This allowed the question to be answered in the �rst place of what is the relationship between rationalistic and
constructivist factors (e.g. stimulation, weakening, strengthening, etc.) and ultimately answer the question of what is the relationship between the results of
research conducted in a rationalistic and constructivist approach (e.g. complementary, supportive, antagonistic, etc.)??

The above-mentioned stages made it possible to achieve the main goal of the study, i.e. to answer the research questions posed in the introduction. At the end
recommendations were formulated on what should be the direction of �ood risk perception studies to improve �ood risk management?

4.2. Selected empirical studies
As a result of the �rst stage of the review, 49 empirical studies on the factors of �ood risk perception were selected (Table 2). The analyzed set of research
papers was strongly diversi�ed in the applied research methods, often resulting from the research goal. Studies (mostly questionnaires or interviews) had
various characteristics: the use of online surveys (Bradford et al. 2012), telephone surveys (Grothmann Reusswig 2006; Becker et al. 2013; Działek et al. 2013a,
b), local schools (Działek et al. 2013b), mailboxes (Werritty et al. 2007; Kellens et al. 2011; Bradford et al. 2012), personal communication (Pagneux et al.
2011), "door-to-door" questionnaire interviews (Duží et al. 2015; Stojanov et al. 2015), semi-structural interviews (Fitton et al. 2015; Bustillos Ardaya et al.
2017), in-depth interviews (Działek et al. 2013b), and focus groups (Werritty et al. 2007; Działek et al. 2013b). Sampling methods also varied, namely,
accidental (Pagneux et al. 2011), random (Armaş Avram 2008), and snowball (Fitton et al. 2015).
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Table 2
Factors taken into account in studies of �ood risk perception.

No Paper Rationalist paradigm Constru

Individual's
physical
location

Flood
characteristics

Residence
characteristics

Size of
consequences

Range
of
impact

Direct
experience

Socio-
economic
and
demographic
pro�les

Information
(knowledge)

Indirect
experie

1 Sjöberg
(1998)

        x   x    

2 King (2000)               x  

3 Schmuck
(2000)

                 

4 Barnett
Breakwell
(2001)

          x      

5 Cutter et al.
(2003)

            x   x

6 Takao et al.
(2004)

    x x          

7 Baan Klijn
(2004)

          x x    

8 Kreibich et al.
(2005)

          x      

9 Grothmann
Reusswig
(2006)

    x x   x x    

10 Thieken et al.
(2007)

          x   x  

11 Knocke and
Kolivras
(2007)

            x    

12 Werritty et al.
(2007)

x x x x x x x    

13 Raaijmakers
et al. (2008)

      x       x  

14 Siegrist
Gutscher
(2008)

      x   x x x  

15 Lindell
Hwang
(2008)

    x     x x x  

16 Miceli et al.
(2008)

x     x x x x x  

17 Ho et al.
(2008)

  x   x          

18 Burningham
et al. (2008)

          x x    

19 Terpstra
Gutteling
(2008)

                 

20 Armas Avram
(2008)

    x     x x    

21 Biernacki et
al. (2009)

    x x   x   x x

22 Botzen et al.
(2009a)

x         x x x  

23 Botzen et al.
(2009b)

x             x  

24 Zaalberg et
al. (2009)

          x x    
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No Paper Rationalist paradigm Constru

Individual's
physical
location

Flood
characteristics

Residence
characteristics

Size of
consequences

Range
of
impact

Direct
experience

Socio-
economic
and
demographic
pro�les

Information
(knowledge)

Indirect
experie

25 Terpstra et al.
(2009)

          x     x

26 Terpstra
(2009)

          x x    

27 Hung (2009)     x       x    

28 Heitz et al.
(2009)

              x  

29 Zhang et al.
(2010)

x                

30 Kellens et al.
(2011)

x   x     x x    

31 Kreibich et al.
(2011)

          x      

32 Pagneux et al.
(2011)

          x      

33 Scheuer et al.
(2011)

            x    

34 Terpstra
(2011)

          x      

35 Botzen van
den Bergh
(2012)

          x x x  

36 Bradford et al.
(2012)

          x x    

37 Ludy Kondolf
(2012)

x         x x    

38 Bichard
Kaźmierczak
(2012)

              x  

39 Działek et al.
(2013a)

    x         x x

40 Działek et al.
(2013b)

    x         x x

41 Poussin et al.
(2014)

            x    

42 Duží et al.
(2015)

x         x x x  

43 Oasim et al.
(2015)

x   x     x x    

44 Stojanow et
al. (2015)

    x x   x x    

45 Armas et al.
(2015)

          x   x  

46 O'Neill et al.
(2016)

x                

47 Bustillos
Ardaya et al.
(2017)

x         x x x x

48 Thistlethwaite
et al. (2018)

    x   x x x    

49 Bera Danek
(2018)

x       x x x    

  Summary 11 1 12 8 4 28 25 17 6



Page 9/23

To determine the impact of individual factors on the perception of �ood risk, various statistical methods were used in the empirical studies under analysis, for
example, regression analysis (Grothmann Reusswig 2006; Siegrist Gutscher 2008; Miceli et al. 2008; Lindell Hwang 2008; Kellens et al. 2011; Duží et al. 2015;
Stojanov et al. 2015), one-way ANOVA analysis of variance (Armaş Avram 2008; Pagneux et al. 2011; Bradford et al. 2012), correlation analysis (Takao et al.
2004; Kreibich et al. 2005; Grothmann Reusswig 2006; Thieken et al. 2006, 2007; Knocke Kolivras 2007; Miceli et al. 2008; Lindell Hwang 2008; Kellens et al.
2011), Student's t test for independent trials (Bradford et al. 2012), and the chi-square test (Werritty et al. 2007; Bradford et al. 2012).

The studies were conducted in various circumstances, for example, at different times since the last �ood or investment in the �eld of �ood protection. The
analyzed works presented research covering various countries (in Europe, Asia, and North America) with different religions, cultures, political and economic
systems, and geographical determinants.

4.3. Categorization of �ood risk perception factors based on the applied research
approach
The �ood risk factor perception was classi�ed as rationalist or constructivist based on the method, in which the factor was included in the study, what role it
played, and how it was interpreted by the researchers. Thus, the researcher’s approach to the research determined the class that the factor was assigned to.
The same factor could be treated as a cognitive variable, a predictor in modeling cognitive patterns, as an element of a cause–effect scheme of conduct in a
"rational" decision process or as a socially constructed element in a context’s meaning. However, the classes are not dichotomous, and some factors can be
assigned to many categories (e.g., gender can be used as rationalist or be socially de�ned/constructed). For the purpose of this work, mixed factors were also
assigned to one of the categories by considering the researcher’s perception of the factor.

As a result, the following classes of factors were included in the rationalist paradigm: individual’s physical location, �ood characteristics, residence
characteristics, size of consequences, range of impact, direct experience, socioeconomic and demographic pro�les, and information (knowledge). Accordingly,
to constructivist paradigm agents such as indirect experience, the cultural–historical, religious, and political contexts were assigned (Fig. 3).

5. Results

5.1. Evolution of substantive scope of research on �ood risk perception factors
From 1998 to 2018, the greatest interest in the study of factors shaping the perception of �ood risk was in 2008 and 2009. These works are mostly from
northern Europe (the Netherlands, Denmark, England) and Taiwan and to a lesser extent from Western Europe (France, Switzerland, Northern Italy). In 2011
and 2015, we observe more interest from researchers from Germany and Belgium and then from the Czech Republic and Romania. At present, there is a
decline in the interest of researchers in �ood risk perception (Fig. 4).

The empirical studies analyzed discuss factors that may in�uence the perception of �ood risk (Table 2). These studies are mostly from the rationalist
perspective because they concern groups of variables such as an individual's physical location, �ood characteristics, size of consequences, range of impact,
direct experience, socioeconomic and demographic pro�les, and information (knowledge). The frequency factor for considering the aforementioned factors in
the analyzed papers is 86.5% (these factors were considered 115 times of the 133 accounts). Other factors, such as the indirect experiences, cultural–
historical contexts, and religious and political contexts expressed the constructivist paradigm, are to a lesser extent considered in studies of �ood risk
perception (the frequency factor for their inclusion is 13.5%, i.e., 18 of 133; Fig. 5).

The psychometric approach prevails in the collected research works in the rationalist paradigm. The authors of these papers are attempting to statistically
describe the phenomenon of social research. These papers present a quantitative analysis of individual risk perception, assuming the existence of cognitive
patterns that allow the studied phenomena to be modeled (Fischhoff et al. 1978; De Marchi 2007; Kellens et al. 2013). Therefore, in the aforementioned
papers, these factors appear mainly as independent variables included in the modeling of the perception of �ood risk.

In studies of the perception of �ood risk conducted in the rationalist approach, the impact of direct �ood experience on the level of risk perception is
considered (30 of 115 inclusions; thus, the frequency factor is 26.1%), followed by social, economic, and demographic factors (27 times, i.e., 23.5%; Fig. 4).
Other factors less frequently considered in the studies of �ood risk perception are knowledge level (14.8%), residence characteristics (11.3%), and individual's
physical location (10.4%). Other groups of factors, such as the size of consequences, �ood characteristics, and the range of impact, are considered to a
negligible extent (frequency factor below 10.0%).

In the works conducted using the constructivist paradigm, the political context is most often considered (8 of 18 inclusions, i.e., the frequency factor is 44.4%),
followed by indirect experience (6 times, or 33.3%; Fig. 4). Cultural–historical and religious contexts are included to a lesser extent (frequency factor of 16.7%
and 5.6%, respectively).

In analyses of the development of researchers' interest in particular groups of factors that may in�uence the perception of �ood risk, the focus is initially on
rationalistic factors. From 1998 to 2001, the impact of socioeconomic and demographic pro�les and the range of impact and information (knowledge) on the
level of perception of �ood risk are of great interest. From 2002 to 2007, the focus is on direct experience and the related size of consequences, as well as
residence characteristics. From 2008 to 2018, researchers focus on factors such as direct experience, socioeconomic and demographic pro�les, information
(knowledge), and residence characteristics, as well as an individual's physical location (Fig. 6).

Thus, regarding constructivist factors (indirect experience and political, cultural–historical, and religious contexts), they began to be considered in empirical
works on the perception of �ood risk in 2009, later than the rationalist factors. From 1998 to 2003, research on the perception of �ood risk primarily focuses
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on the religious context and interpersonal communication networks (shaping intermediate experience). From 2004 to 2012, the primary focus is political
context, and from 2013 to 2018, the cultural and historical contexts (Fig. 6).

5.2. Impact of individual factors on the �ood risk perception
The papers under discussion concern the analysis of the impact of individual factors on the perception of �ood risk and the analysis of the interrelationship
between the three characteristics of �ood risk perception: preparedness, worry, and awareness (mentioned by Raaijmakers et al. 2008). Therefore, the next part
of this section presents the results of research on the impact of each factor on the three aspects of the perception of �ood risk and in general on the level of
perceived �ood risk.

Rationalist approach

The most attention is paid to factors that affect the perception of risk and its three basic characteristics, followed by those factors that have no unequivocal
in�uence on the studied phenomenon, and then the group of problematic factors (affecting perception).

Empirical research demonstrates that the transfer of information and the education of the public increase awareness (King 2000; Raaijmakers et al. 2008),
similar to the experience of �ooding (Lindell Hwang 2008) and the very fact of the �ood (Biernacki et al. 2009). Studies have also shown that people with a
lower education are more worried about �oods than those with a higher education are (Sjöberg 1998; Bradford et al. 2012). Bradford et al. (2012) assume that
there is a relationship between education and income level and conclude that individuals with higher incomes are less worried about the consequences of
�ooding than those with lower incomes are (Fig. 7).

A relationship is also demonstrated between gender and having children and preparedness: men and households with children are more likely to take
preventive measures (Stojanov et al. 2015; Fitton et al. 2015). In addition, Grothmann and Reusswig (2006), Harries and Penning-Rowsell (2011), and
Thistlethwaite et al. (2018) have demonstrated a positive impact of owning a home on taking mitigation measures. For preventive behaviors, the type of
building is also important. Applying security measures is much lower for multi-family buildings than for single-family buildings (Działek et al. 2013a, b;
Biernacki et al. 2009).

Empirical studies demonstrate the impact of knowledge on the perception of risk. People with little knowledge have a lower risk perception (Messner Meyer
2006; Raaijmakers et al. 2008; Botzen et al. 2009a; Biernacki et al. 2009; Działek et al. 2013a; Wachinger et al. 2013). Many studies have emphasized the
signi�cance of an individual’s experience in shaping the perception of �ood risk (Barnett Breakwell 2001; Slovic et al. 2004; Kreibich et al. 2005; Grothmann
Reusswig 2006; Armaş Avram 2008; Siegrist Gutscher 2008; Zaalberg et al. 2009; Botzen et al. 2009a; Kellens et al. 2011; Duží et al. 2015; Bustillos Ardaya et
al. 2017). People who have been directly affected by �oods are characterized by a higher level of perception of �ood risk (Kellens et al. 2011; Oasim et al.
2015; Thistlethwaite et al. 2018; Fig. 7).

Another factor that in�uences the perception of �ood risk is gender. Kellens et al. (2011), Bustillos Ardaya et al. (2017), and Lindell and Hwang (2008) have
unequivocally indicated that women usually perceive a higher level of �ood risk (Fig. 7).

In the research in the rationalist trend, researchers have demonstrated the in�uence of particular factors on the perception of �ood risk but often excluded their
impact (Fig. 7).

Socioeconomic features such as income, age, gender, and education do not affect awareness. Many studies have also demonstrated very little or no effect of
education on precaution (Sjöberg 1998; Grothmann Reusswig 2006; Lindell Hwang 2008; Zaalberg et al. 2009; Botzen et al. 2009a). In addition, the distance
from the threat (river) seems to have little effect on mitigating behaviors (Lindell Hwang 2008; Miceli et al. 2008; Botzen et al. 2009a). It has also been shown
that neither income (Botzen et al. 2009a; Oasim et al. 2015) nor household size (Takao et al. 2004; Zaalberg et al. 2009; Oasim et al. 2015) have a signi�cant
impact on the perception of �ood risk. Residence characteristics such as having a basement or living on the ground �oor do not affect the level of perception
of �ood risk, as Kellens et al. (2011; Fig. 7) demonstrate.

A group of factors whose impact on the perception of �ood risk is ambiguous is problematic. Bradford et al. (2012) do not show a strong relationship between
anxiety and gender, whereas according to Sjöberg (1998) and Poorting et al. (2011) women more often show anxiety in response to perceived threats. There is
also no match between the results of research on the impact of experience and knowledge (information) on the level of preparedness. Positive dependence
between the experience of �ood and the degree of involvement in the preparation of individual mitigation measures has been demonstrated by Takao et al.
(2004), Slovic et al. (2004), Grothmann and Reusswig (2006), Siegrist and Gutscher (2006), Lamond et al. (2009), Biernacki et al. (2009), Terpstra (2011),
Kreibich et al. (2011), Stojanow et al. (2015), and Thistlethwaite et al. (2018), and the correlation and regression values obtained have often been low or
average (Grothmann Reusswig 2006; Thieken et al. 2007; Siegrist Gutscher 2008; Lindell Hwang 2008; Miceli et al. 2008). By contrast, Takao et al. (2004) and
Thieken et al. (2007) and Duží et al. (2015) do not show such dependence. The level of knowledge of �oods, according to Thieken et al. (2007), Miceli et al.
(2008), weakly correlate positively with preventive actions, and Botzen et al. (2009a) show that the increase in knowledge of a threat reduces the willingness
of the population to invest in protective measures; however, Siegrist and Gutscher (2008) show no such dependence (Fig. 8).

The results of the analyzed studies also ambiguously specify the relationship between the location in �ood hazard zones and undertaking preventive actions.
According to Duží et al. (2015), with an increase in hazard level, risk mitigation measures are more often used. Kunreuther (1996), by contrast, notes that
people living in the most vulnerable areas rarely voluntarily take precautionary measures, increasing their vulnerability to disasters (Fig. 8).

Age and income are the factors that have an ambiguous effect on readiness in the analyzed papers. According to some researchers, the age of inhabitants of
�ood zones has little or no signi�cance in undertaking individual protective actions (Knocke Kolivras 2007; Lindell Hwang 2008; Zaalberg et al. 2009; Botzen et
al. 2009a), while Działek et al. (2013a), Grothmann and Reusswig (2006) show that older residents of these areas more often decide to use preventive
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measures. The signi�cance of income for �oodplain inhabitants taking preventive measures is low, according Lindell and Hwang (2008), Botzen et al. (2009a),
and Zaalberg et al. (2009), but according to Grothmann and Reusswig (2006), Stojanow et al. (2015), and Thistlethwaite et al. (2018) more a�uent residents
are more willing to invest in �ood mitigation measures (Fig. 8).

Kellens et al. (2011) show that older people usually assess the risk of �ooding as higher than younger people, but according to Oasim et al. (2015) and Armas
et al. (2015), age has no signi�cant impact on the perception of �ood risk. The level of education, according to Kellens et al. (2011) and Armas et al. (2015), is
not decisive in risk perception, by Oasim et al. (2015) and Botzen et al. (2009a) prove that the level of education increases the perception of �ood risk (Fig. 8).

The analyzed literature suggests that real estate ownership is associated with a higher level of perception of �ood risk than apartment rental (Grothmann
Reusswig 2006; Burningham et al. 2008; Oasim et al. 2015), and Kellens et al. (2011) shows no such a relationship (Fig. 8).

This discrepancy in the results also applies to the impact of the proximity of the hazard (river) on the level of perceived risk. According to some studies, the
proximity of the source of hazard results in a higher perception of �ood risk (Lindell Hwang 2008; Miceli et al. 2008; Zhang et al. 2010; O’Neill et al. 2016), and
others posit that the closer the river, the lower the perception of risk, due to the incidental nature of �ooding (Oasim et al. 2015; Colten Sumpter 2009). Kellens
et al. (2011) obtain no dependencies in this respect (Fig. 8).

The impact of the duration of residence on the perception of �ood risk is also unclear. Thistlethwaite et al. (2018) demonstrate a moderate positive
relationship, but Bustillos Ardaya et al. (2017) demonstrates a very weak one (Fig. 8).

Therefore, in the empirical works conducted in the rationalist trend, the in�uence of particular factors on the perception of �ood risk in general and its three
basic aspects are not always explicit.

5.2.1. Constructivist approach
Research conducted using the constructivist approach indicates the great importance of cultural values, religion, political system, history, and types of social
bonds in shaping the perception of �ood risk (Fig. 9).

In studies that consider the social context, the impact of the communication network in the form of media (Biernacki et al. 2009) and personal interactions
with other people (indirect experience) on the assessment of �ood risk are considered. Działek et al. (2013a, b) demonstrate that the ability to obtain
information and recall the experience depends largely on the type of social structures and social capital. In rural communities and small towns characterized
by strong social bonds (bonding social capital), the importance of disseminating information on local hazards between generations by the inhabitants is
observed. However, in the case of communities with weak social ties (bridging social capital), such as large cities, indirect experiences of residents are di�cult
to convey—populations are more mobile and personal interactions between people are limited (Działek et al. 2013a, b; Cutter et al. 2003). According to Terpstra
et al. (2009), other people's experiences and reports communicated through social communication (e.g., the effects of �oods experienced by friends, relatives,
neighbors, and other people) have a smaller impact on risk perception than personal, indirect experience. Media coverage contributes to the perception of risk
mainly when the recipient has no �ood-related personal, indirect experience (Wachinger et al. 2013), and according to Bustillos Ardaya et al. (2017),
information provided at the local level (from neighbors, family, and friends) is more important in shaping risk perception than institutional impacts are.

Because few studies consider the social context in the research on risk perception, we refer to the results of the research with a more general character, namely,
those that refer to all hazards (technological, social, natural). Some results have demonstrated (e.g., Johnson Tversky 1983; Short 1984) that media coverage
may be biased, which strengthens the dramatism of catastrophic events while weakening the importance of everyday threats. Sjöberg et al. (1996) aptly note
that the role of media in risk perception is complex and differs by society. For example, media in communist countries poorly inform residents about hazards
and understate risk perception because they are more closely controlled by the government than in democratic states (Englander et al. 1986). Thus, the role of
the next constructivist factor, namely, the political and economic system that diversi�es the role of the media in society, is emphasized.

In addition to what was aforementioned, the political context is considered by de�ning the role of public authorities in shaping the perception of �ood risk,
including de�ning the con�dence in authorities and public �ood protection measures and the associated sense of self-responsibility for risk mitigation
activities. The conviction that the authorities bear the main responsibility for �ood protection thus removes this burden from residents and is con�rmed by
Bichard and Kaźmierczak (2012) and by Terpstra and Gutteling (2008). As shown by Grothmann and Reuswig (2006), reliance on public �ood protection has
resulted in not taking �ood control measures. Similarly, Hung (2009) and Terpstra (2011) state that the con�dence in public �ood protection decreases with
the increase in residents' preparedness and willingness to acquire insurance, and according to Bubeck et al. (2012), the actions of the authorities can be an
obstacle to taking private mitigation measures. One such example is protection in the form of levees, which provides an apparent sense of security (the so-
called “levee effect”) to the inhabitants of �ood plains. This perception results in the underestimation of �ood risk and inhibition of activities toward proper
protection against �oods (Burton Cutter 2008; Terpstra 2009; Kousky Kunreuther 2009; Ludy Kondolf 2012). Notably, trust in the authorities becomes
important in the case of low individual knowledge of the threat (Kellens et al. 2013; Wachinger et al. 2013). Trust in �ood protection measures (the belief in
their effectiveness) often results from previous �ood experiences (Wachinger et al. 2013; Birkholtz et al. 2014).

The cultural context in the study of �ood risk perception is considered by Armas et al. (2015), who conduct ethnographic research. Cultural conditions of the
studied community constitute the background and complementation of the interpretation of the obtained psychometric results. With a small number of
empirical studies on the cultural context published from 2008 to 2018, we must mention the earlier works on cultural values in risk assessment in relation to
various types of threats. For example, Rohmann (1994) shows that risk assessments differ signi�cantly in orientation (technological, monetary, environmental,
and feminist). In other studies, the phenomena of “cross-cultural, cross-gender reversal” or the dependence of the impact of gender on the level of risk
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perception are considered. The assessment of risk perception of women in Japan and men in the United States was similar (Kleinhesselink Rosa 1991).
Gender as a variable plays a greater role in countries with more marked legal and cultural differences between the genders than those that do not.

The historical element (apart from the direct experience of �ooding) in contemporary studies of �ood risk perception is explored in Działek et al. (2013a, b),
who underline the impact of the historical paths of the studied area on the strength of social bonds and type of social capital, and hence the indirect
experience, on �ood risk perception.

The problem of the in�uence of religion on the perception and attitudes toward �ood risk was analyzed by Schmuck (2000) in the Muslim community,
con�rming the existence of this dependence in the studied group. In the analyzed community, the conviction that the �ood is the work of Allah led to
abandoning all actions aimed at the preparedness and mitigation of �ood risks. Similarly, in Bustillos Ardaya et al. (2017), Brazilian respondents, when asked
why private precautions were not taken, answered: "Whatever God's will is, it will happen," "whenever He wants to take me, it is because it is my time," or "it is
not possible to know the intentions of the Lord." In this context, the importance of fatalism, wishful thinking, and hopelessness related to religion in shaping
attitudes toward risk is clear. In the protection motivation theory on �ood risks by Grothmann and Reusswig (2006), fatalism and denial are among the non-
protective reactions resulting from an inadequate assessment of handling the risk (e.g., response e�cacy, self-e�cacy, and response costs) with a
simultaneous high-risk assessment. This approach to risk concerns people who, through their experience of �ooding, are convinced of their inability to control
such events. Fatalism, wishful thinking, and denial prevent only the negative emotional consequences of perceived risk, such as fear (Bustillos Ardaya et al.,
2017). Notably, the religious and cultural context is also important in the selection of the studied characteristics of the population. For example, in the case of
Muslim communities, women are excluded from the study (Oasim et al. 2015).

6. Discussion, Conclusions And Recommendations
The abundance of research concerning the level of �ood risk perception makes it a dynamic �eld of empirical research, the resources of which should interest
decision makers managing �ood risk. The strong diversity of the collected empirical work (e.g., research methods and areas of research) provides a broad
view of the applied research approaches.

Rationalists focus on the quantitative approach, probability, and consequences, and constructivists are more interested in the qualitative dimension. The
constructivist approach is criticized by researchers for its qualitative character and di�culty in operationalization.

The topics and research interests concerning factors or groups of factors that may in�uence the perception of �ood risk varied over time. In the beginning,
attention was paid to the rationalistic approach (mainly to direct experience, socioeconomic and demographic pro�les, and information, and later also to
residence characteristics and individual's physical location). Over time, the amount of constructivist research increased, particularly that related to indirect
experience and a political context. Research interests and their variations over time could result from the availability of data and development of research
tools. For example, it is much easier to obtain (and measure) metric information on respondents (e.g., age, gender, education) than their more intimate
(personal) data, such as religion and relationships with family or neighbors, and that on historical and cultural backgrounds. With the development of
geographical information systems, the scope, detail, and availability of data increased, including techniques for delimiting �ood zones, �ood characteristics,
identi�cation of an individual's physical location, and residence characteristics.

The choice of factors for the perception of �ood risk is often simply a matter of interest of an individual researcher. It may also be determined by the research
results of other literature due to the easiness of the later discussion on the results obtained. This reasoning can sometimes become a mechanism of a "self-
winding circle," resulting in the excessive expansion of one sphere of research at the expense of another.

Contemporary empirical works on �ood risk perception are dominated by a rationalistic approach that psychometrically searches for cognitive models of
behaviors when there is �ood risk; however, this creates a heterogeneous �eld of research in terms of basic theoretical issues, methodology, and more
importantly, the results obtained. Often, statistically obtained dependencies are mutually exclusive. Physical, cognitive, behavioral, and demographic–
economic variables alone cannot adequately explain attitudes toward �ood risk. One limitation of some rationalistic studies is the "�attening" of variables or
the inability to consider them because of external factors. For example, in the case of a location variable, there was a high degree of homogeneity, which
resulted in lowering the importance of this variable in the results. The exclusion of women from the study of Muslim communities resulted from cultural and
religious factors.

Thus, studies on perception in the constructivist approach are at an early stage of development. Currently, they are only a supplement to rationalistic research
and not a mainstream tendency in the �eld of �ood risk perception. However, the results of studies of �ood risk assessment by the public in a social, political,
cultural, religious, or historical context provide a clear picture.

The analysis of the collected empirical works also indicates mutual relations between individual factors of a rationalistic and constructivist nature. Most
often, the in�uence of rationalistic factors results from constructivist conditions. For example, media coverage contributes to the perception of risk mainly
when a recipient has no personal direct experience of the �ood; other people's experiences (e.g., the effects of the �ood experienced by friends, relatives,
neighbors, and other people) have a weaker impact on the perception of risk. Trust in the authorities becomes more important when there is little individual
knowledge of risk, and trust in �ood protection measures (con�dence in their effectiveness) often results from the previous experience of �ooding.
Furthermore, gender plays a greater role in shaping the perception of �ood risk in countries where legal and cultural differences between the sexes are more
visible.

Moreover, within the group of constructivist factors, some relations can be observed. Information provided at the local level (from neighbors, family, and
friends) is more important in developing the risk perception than the institutional impact is. The political and economic system makes the role of the media in



Page 13/23

society different (greater control of the authorities results in a more limited amount information on risks). Different historical backgrounds in�uence the power
of social bonds and the type of social capital, shaping the role of indirect experiences in �ood risk perception.

The results of this study show a slow shift toward research on soft �ood risk perception factors, conducted in the constructivist approach. This is because the
role of soft factors in shaping �ood risk perception is increasingly important. The greater population mobility causes the mixing of cultures and religions and
modi�cation (loosening) of social ties. In the era of a digital information society, the role of media is increasingly important.

Some constructivist factors, such as the in�uence of media or neighbors, friends, and family on �ood risk perception, are more controllable than rationalistic
factors (e.g., direct experience of �ooding, or gender or age). Constructive studies therefore provide more useful information for improving �ood risk
management.

Notably, the development of civilization has changed the sources of information about threats, which should be re�ected in the research on risk perception.
The level of knowledge of risk should not be determined solely based on the knowledge of �ood hazard maps, but also, and perhaps primarily, on the basis of
media coverage.

Therefore, in the practice of �ood risk management, particular attention should be paid to the role of social media in shaping attitudes toward risk. According
to the availability heuristic, people remember the hazards that are more dramatically and spectacularly presented better than those that have occurred. In the
era of a digital society, electronic media might be more effective in communicating risk. Neighborly ties, by contrast, are loosening up and will be of minor
importance in determining the role of indirect experience in shaping attitudes toward risk. It is worth noting the potential of using arti�cial intelligence (AI) to
study the perception of �ood risk based on social data. Since it is possible to pro�le people based on their social network entries, it is also possible to �nd
some common characteristics for groups of people who are more resistant or vulnerable to �ood risk based on such networks.

The important information on �ood risk management that can be derived from this work is that the in�uence of rationalistic factors on the level of �ood risk
perception often results from the constructivist context. Thus, knowing speci�c local political, cultural, historical, religious, and social conditions makes it
possible to more effectively moderate the attitudes of the inhabitants toward �ood risks.

The importance of the context in the research on the perception of �ood risk has slowly begun to be recognized in the reviews. For example, Raska (2015)
perceives the causes of differences in the perception of environmental hazards (e.g., �ood risk) occurring between residents of Western Europe and Central
and Eastern Europe in different political and cultural contexts (historically conditioned). The post-communist political system (once ensuring a strong position
of central government bodies) of the countries of Central and Eastern Europe shape the current passive attitude of the communities of these countries toward
�oods. In societies of Central and Eastern Europe, decentralized and liberalized as a result of systemic transformation, prevailing materialistic orientation
causes greater anxiety and awareness of environmental threats than for the citizens of Western European countries with a post-materialist orientation.
Moreover, Boholm (1998) reviews the results of international research draws attention to their diversity, which may result from different geographical, national,
and cultural contexts of the studied countries.

In conclusion, constructivist research points to the moderating role of context in studies of �ood risk perception. Constructivist factors weaken or strengthen
the impact of rationalistic factors on the level of �ood risk perception in general and on its three aspects: preparedness, fear, and awareness. A constructivist
approach to studying �ood risk perception can deepen the understanding of the various, often antagonistic, results of rationalistic research.

The research on �ood risk perception should be reoriented. Because of the low compliance of the results of rationalistic research, manifested by the unclear
in�uence of physical, cognitive, behavioral, and demographic–economic factors on �ood risk perception, the focus of �ood risk research should be shifted to
studying the role of contextual factors in shaping risk perception. It is necessary to assess how the public interprets �ood risks socially and culturally, and not
merely in terms of metric data. The study of risk perception is a social study; thus, the speci�cs of the studied society (its worldview, culture, history) should be
considered. According to ethnographers, human social existence is culturally variable. Perceptions of events and phenomena are conditioned by values that
differ locally. Brikholtz et al. (2014) express the same opinion and agree with the need to comprehensively reinvigorate �ood risk research, supported by a
more constructive approach to �ood risk management. Tierney (1999) argues for the use of a constructivist approach by saying that it provides mechanisms
by which speci�c risk perception can be disseminated and legitimized at a wider social level.

However, complete disregard for the rationalist approach is not possible in studies of �ood risk perception. Notably, the constructivist and rationalist
perspectives are insu�ciently reliable and credible. As Renn (1989) aptly points out, they are unable to provide solid guidance on their own, and public values,
rational decision-making, and scienti�c knowledge should be reconciled through a “well-managed discourse.”

In connection with the above, there is a need to revive the study of �ood risk perception toward a more holistic view, namely, the development of a
constructivist approach to provide a more comprehensive understanding of the factors affecting the perception of �ood risk. The constructivist paradigm
therefore recommends a more comprehensive analysis of how the socio-cultural context shapes a broader understanding of risk. Research teams should
include geographers and scientists representing other scienti�c disciplines, such as psychology, sociology, cultural studies, religious studies, ethnography,
political science, history, social communication, and media.

The postulated direction of �ood risk research is part of the research concepts of vulnerability, capacity, and resilience. It closely refers to the innovative
approach to developing a social resilience model, which would be based, among other things, on the perception of �ood risk (Bradford et al, 2012). The
concept of resilience assumes a positive adaptation of society to the existing developmental threats. A resilient society is one that adapts continuously and
�exibly to changing circumstances. Community resilience has been highlighted as one of four priority mechanisms for disaster risk reduction worldwide
(Schelfaut et al., 2011). The role of risk perception in improving the resilience of people and communities is widely recognized as an important part of the
wider area of risk research (Burns, Slovic, 2012). Risk perception is often viewed as a key element of vulnerability assessment.
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In many studies, the perception of risk is considered a factor of vulnerability (e.g., Messner and Meyer, 2006; Kuhlicke et al., 2011), but we can agree with
Brikholtz et al. (2014) that they rarely elaborate on the perception of �ood risk in a substantive manner. Some resilience studies often consider the important
role of risk perception as an argument for better risk communication in �ood management strategies (e.g., Schelfaut et al., 2011). However, based on the
literature on �ood risk management, the perception of Kuhlicke and Steinführer (2013) is that the concept of resilience is largely in its infancy, and we agree. At
present, relatively few empirical studies have examined the perception of �ood risk in terms of resilience. The statement in Brikholtz et al. (2014, p. 15) that the
concept of resilience "should, we argue, be used to greater effect in underpinning �ood risk research" exactly corresponds to the recommendations made in this
work regarding a renewed research agenda for �ood risk perception.
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Figure 1

Theories in rationalistic and constructivistic approach
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Figure 2

Research design.
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Figure 3

Categorization of �ood risk perception factors.

Figure 4

Number of empirical works devoted to the factors of perception of �ood risk published from 1998 to 2018.

Figure 5

Flood risk perception factors frequency ratio.
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Figure 6

Number of empirical papers by included factors of �ood risk perception published from 1998 to 2018.
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Figure 7

Impact of factors on �ood risk perception and its three aspects—a comparison of the results of a rationalist approach.

Figure 8

Impact of particular factors on the perception of �ood risk and on three aspects of �ood risk perception—a summary of the results of a rationalist approach.



Page 23/23

Figure 9

In�uence of factors on the perception of �ood risk—a summary of the results of the constructivist approach.


