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1. Introduction
1.1 Deliverable Objectives
„Mapping risk perception concepts in the context of disasters“ represents the Deliverable 4.1
within the Work Package 4 (WP4) titled “Risk perception and risk cultures”. This deliverable is
part of CARISMAND (Culture And RISk management in Man-made And Natural Disasters; Grant
Agreement Number 653748) project funded by the European Union (Horizon 2020 programme).
The aim of WP4 is „to provide a broad multi-disciplinary overview of existing knowledge about
the individual and cultural factors that may shape and influence citizens’ risk perceptions in the
context of man-made, natural and technical disasters, and establish a sound theoretical basis for
improving disaster policies and procedures that take into account cultural factors and their
effects on the cognitive, emotional, and behavioural aspects of disaster preparedness, response,
and recovery“. As a first task within the WP4, the Deliverable 4.1 provides a comprehensive
multidisciplinary literature review by combining findings from cognitive sciences, psychology,
anthropology, and victimology “in order to provide a broad multi-disciplinary overview of
existing knowledge about the various factors that may shape and influence citizens’ risk
perceptions in the context of manmade, natural and technical disasters, e.g. targeting the
similarities and differences resulting from different types of disaster”.
Lead partner of WP4 is University of Novi Sad (UNS), while main contributing partner is
University of Malta (UoM – CogSci).

1.2 Methodological Framework
The Deliverable 4.1 was prepared using desk analysis approach. The following sources of
literature were included in the present review:
− peer-reviewed scientific articles and books related to both theoretical and empirical
studies of risk perception;
− reports and other documents prepared by international organisations working in the field
of disaster management, as well as websites of these organisations.
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The Chapter 1 of D4.1, which deals with sociological aspects of risk, was prepared mostly using
theoretical books of highly cited authors in the field of sociology of risk and risk perception,
while Chapters 2 and 3 are based mostly on the empirical work in the area of risk perception.
The priority was given to the review papers, meta-analytical studies, and recent empirical
studies.
The process of preparing the Deliverable 4.1 (October 2015–July 2016) involved the following
phases:
− identifying sources of information and main concepts;
− a thorough analysis of chosen literature and searching for additional literature in order to
fill in identified gaps;
− writing the first draft of the review;
− circulating the draft to partners for review;
− revision of the text and preparation of the final report.
This phase was followed by two iterations of review which led to a stronger section 1.2 and a
stronger chapter 4.

1.3 Executive Summary
The Deliverable 4.1 aims to provide a broad multi-disciplinary overview of the effects of
individual and cultural factors on citizens’ risk perceptions, which have been found to be more
important in predicting perceived risk compared to the objective estimates of the probability
and magnitude of the potential disaster. D4.1 places special attention to the differences in both
perceptions and accompanying behaviours across different disasters – man-made, natural, and
technical disasters. By doing so, the D4.1 contributes to the efforts of CARISMAND project to
establish a culturally sensitive theoretical basis for improving disaster policies and procedures.
The report begins with the Introduction section, consisting of the Deliverable objectives, the
Methodological framework, the Executive summary, and the Main concepts. The last
subchapter provides a terminological framework for D4.1 – it considers the definition of disaster
and definitions of risk and risk perception.
The first chapter of D4.1, “Sociological aspects of risk”, discusses the sociological and
anthropological approaches to risk perception by examining social aspects of risk as well as
This project has received funding from the European Union’s Horizon 2020 research
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sociological and anthropological theories of risk. Furthermore, within the first Chapter of the
review, the sociological definitions of risk are being outlined. This part of the deliverable also
provides a discussion regarding the risk in pre-modern societies and compares this notion of risk
with risks existing in the modern world. In doing so, we place special attention to the human
reactions to these ever-present challenges. The concepts of risk societies and risk cultures are
being elaborated here as well. These two concepts contribute to the understanding of the social
construction of risks, i.e. they help us understand how citizens assess risk, which is usually in
accordance with dominant discourse and broader social, cultural, and historical forces, and not
by using objective knowledge and rational calculation. Given that these perceptions guide
human behaviour they have important implications for politics, economy, culture, and everyday
life which are also discussed in Chapter 1.
Chapter 2 of the D4.1 focuses on risk perception from the perspective of psychology and
cognitive sciences. This chapter begins with the review of dominant psychological perspectives
of risk perception: psychometric paradigm and axiomatic measurement paradigm, which focus
mainly on affective and cognitive processes, respectively. We also present how these two types
of processes can, and should, be integrated into the same model if we aim to understand
human risk perception fully. We then move to the psychological factors influencing risk
perception; we present the well-documented effects of level of knowledge, familiarity,
demographic characteristics, cognitive biases such as an optimism bias or an illusion of control,
and affective processes (e.g. emotions and mood) on perceived risk. The end of Chapter 2
discusses several qualitative characteristics of the risk source which may shape risk perception
and, in that way, introduces the Chapter 3 of the D4.1 which focuses on the risk perception in
the context of different types of disasters.
Chapter 3 of the Deliverable 4.1 focuses on the review of the differences in perceived risk in
natural and man-made disasters. After acknowledging these differences, we aimed to
understand their origins. We discuss the role of affective processes, characteristics of a risk
source, and the role of experience and the media in the differences in risk perception across
different disasters. D4.1 also explores the differences in behavioural tendencies in different
disasters after a particular disaster has happened. In the final subchapters of Chapter 3, risk
perception and accompanying behaviours are examined separately for the natural and manmade (both non-intentional and intentional) disasters, focusing on both similarities and
differences between different types of disasters and their implications for disaster management
practice, which is further elaborated in the General discussion. This part of the report
summarizes findings presented previously and provides some guidelines that can be used for
improving disaster policies and procedures.
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Chapter 4 of Deliverable 4.1 provides a general discussion of implications of the literature for
practitioners specifically focusing on cognitive, affective, and behavioural aspects of risk
perception. The three types of components (cognitive, emotional, and behavioural) represent a
good theoretical ground to understand the underlying nature of each factor. In this concluding
chapter, we attempt to offer an overview of factors regarding the three components that might
be a useful guideline for practitioners. However, it is not a complete matrix but a table
representing (factors X components) actually investigated in the published literature. It is
important however to keep in mind that the examined literature rarely provided unambiguous
findings that led to linear conclusions, which could be directly translated into unequivocal
practices. Therefore our table is enriched with comments, provided for each factor, specifying
the context in which certain component is applicable to particular factor and referenced within
our deliverable. Finally, the table is followed by the discussion on cognitive, affective, and
behavioural aspects of risk perception and their significance for disaster practitioners.

1.4 Main concepts
In the period from 2004 to 2013, there were, on average, around 390 natural and 270
technological disasters each year worldwide (International Federation of Red Cross and Red
Crescent Societies, 2014). Although in most cases we cannot avoid such hazardous events, we
can prepare ourselves to cope successfully with them. One of the most important factors
affecting how people will prepare for and respond to both natural and man-made hazards is the
perceived risk of such events (Grothmann & Reusswig, 2006; Lindell & Prater 2000; Sheeran,
Gollwitzer, & Bargh, 2013; Tierney, Lindell, & Perry, 2001; Weber, 1997).
The perception of risk is argued to have a greater potential for motivating behaviour compared
to safety concerns (Sjöberg & Drottz-Sjöberg, 1993). This may be most likely because people are
argued to be more easily influenced by the anticipation of negative consequences than by the
expectation of positive consequences and individuals are more willing to take actions to avoid
risks than to obtain benefits (Sjöberg, 1989). Therefore, it is vital to understand what factors
beyond the objective characteristics of the threat and in what way these influence people’s
perceptions of risk and how these findings can be put into practice. In other words, studying
factors that influence people’s assessment of risk will help us design effective risk mitigation
procedures and improve risk communication strategies so that they will encourage risk
protective behaviour.
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1.4.1 Definition of Disaster
Although various scholars define the concept of disaster in different ways, most studies use the
definition provided by Fritz back in 1961: “Disaster is an event, concentrated in time and space,
in which a society or a relatively self-sufficient subdivision of a society undergoes severe danger
and incurs such losses to its members and physical appurtenances that the social structure is
disrupted and the fulfillment of all or some of essential functions of the society is prevented.”
(Fritz, 1961, p. 655). A similar definition is provided by UNISDR (United Nations International
Strategy for Disaster Reduction): „Disaster is serious disruption of the functioning of a
community or a society involving widespread human, material, economic or environmental
losses and impacts, which exceeds the ability of the affected community or society to cope using
its own resources.“ (UNISDR, 2009, p. 9). UNISDR (2009) further describes disasters „as a result
of the combination of the exposure to a hazard, the conditions of vulnerability that are present,
and insufficient capacity or measures to reduce or cope with the potential negative
consequences. Disaster impacts may include loss of life, injury, disease, and other negative
effects on human physical, mental, and social well-being, together with damage to property,
destruction of assets, loss of services, social, and economic disruption and environmental
degradation (p. 9). Therefore, in order for the event to be labeled as a disaster, it has to
severely impair daily activities in the particular community, causing physical, social, and
psychological harm to its inhabitants.
Disasters can be classified as natural or environmental and man-made or technological,
according to their origin. Natural disasters are related to natural hazards or the naturally
occurring physical phenomena, such as earthquakes, landslides, floods, drought, etc. On the
other hand, man-made disasters are related to technological hazards or those caused by human
activity; for example, industrial accidents, displaced populations, etc. However, it should be
noted that today many so-called natural disasters are also man-made (Moréteau, 2007).
Regarding the man-made or technological disasters, the CARISMAND project introduces further
distinction within this group of disasters: (1) man-made technological disasters (which are
considered as unintentional and unforeseeable technical failures), for example, structural
weaknesses in buildings once considered state-of-the-art and chemical spills resulting from
negligence and (2) man-made non-technological disasters, for example, civil disobedience and
terrorism.
Distinguishing between different types of disasters is of great importance in the context of risk
perception given that there are many differences between both perceived risk itself and
outcome variables linked to it in different disaster types. For example, it has been shown that
increased risk perceptions following the experience of natural disasters such as a tornado do
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not have a long-term effect on optimism and perceived vulnerability (Suls, Rose, Windschitl, &
Smith, 2013). On the other hand, some man-made disasters such as nuclear accidents do lead to
more stable pessimistic changes in the perception of threat (Dolinski, Gromski, & Zawisza,
1987). Therefore, this deliverable will, where possible, devote special attention to the
differences in risk perception between different types of disasters and their implications for
disaster preparedness, response, and recovery. Namely, the causes of disasters are not easily
separable between natural and man-made, but are mostly a combination of both. As people are
increasingly aware of the blurred line between man-made and natural causes for disasters, any
analysis that merely categorize risk perception following this simplistic split have to be taken
with caution and requires a close look at what type, and cause/s of, disaster they are relating to.
Hence, for policy makers to understand people’s perception and reaction to hazards, natural
and man-made hazards must be analyzed separately but also in relation to each other
(Krausmann, Cozzani, Salzano, & Renni, 2011).

1.4.2 Definition of Risk Perception
Risk is often defined in terms of the probability of occurrence of particular unpleasant events
and the magnitude of their consequences. For example, Lowrance (1976) defines risk as “a
measure of the probability and severity of adverse effects“. A similar definition can be found in
the ISO Guide: “Risk is the combination of the probability of an event and its consequences“(ISO,
2002). Risk defined in this way refers to the actual risk and therefore can be objectively
assessed based on the scientific data. However, the vast majority of people who are not experts
in the field of risk assessment estimate risk using more subjective indicators, for example, their
own experiences and those of others, beliefs, and values (Rorhmann, 2008). This intuitive
assessment of the probability of a particular accident and concern with the consequences of it is
called risk perception (Sjöberg, Moen, & Rundmo, 2004).
The perception of risk is not a “rational“ process in which people objectively weigh pros and
cons of a particular risk and then base their actions on the estimate that enables them to
maximize gain and minimize loss, as has long been assumed (Downs, 1957). Instead, risk
perception is largely influenced by internal factors including personal characteristics, past
experiences, affective states, attitudes and beliefs, and moral values. Risk perception has been
studied from a range of perspectives including psychological and those from related fields. Risk
perception is also affected by a range of variables that can be considered to be community- or
culture-level factors, including social system, cultural values, social norms, and environmental
policies. Thus, in order to provide a more comprehensive approach, this deliverable will present
an overview of the literature from both psychological and social disciplines.
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In what follows, we will first provide a sociological view of risk and then move to the dominant
sociological perspectives and findings on risk perception. Afterwards, we will consider risk
perception from a psychological perspective of and the perspective of related fields, and
present several groups of factors that are argued to play an important role in the perception of
risk. Finally, we will provide an overview of the similarities and differences in risk perception
between different types of disasters.
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2. Chapter 1: Social Aspects of Risk
Risk and risk assessment are as old as society and civilization themselves. Around 3200 BC, in
the Fertile Crescent, or in the valleys of Tigris and Euphrates, a special Babylonian group called
Asipu existed and was consulted in the situations that were perceived as risky, uncertain, or
difficult, for example, risky ventures or marriage arrangements (Covello & Mumpower, 1985).
The Asipu would identify the dimensions of the problem, collect data on the likelihood of the
outcomes, and propose actions for the citizens. Also, the Code of Hammurabi had 282 clauses
related to risk and uncertainty, while the term "risk" (rhiza) was first used by Homer (Frey,
McCormick, & Rosa 2007). The term “risk" appeared in German in the mid-16th century and
later, in the second half of the 17th century, in English as well, although the Latin term riscum
had been previously used (Lupton, 1999).
Nevertheless, risk has been predominantly seen as a product of (late) modernity, urbanization
and industrialization, and advanced (especially nuclear) technology, which appeared after the
Second World War (Beck, 1986/1992; Giddens 1990). This, however, does not mean that the
number of dangerous or risky situations in modern times has increased, but rather that social
actors and social institutions started being seen as responsible for the production of hazards
(see Lupton, 1999). Sociological research on risk began in the 1940s, which was followed by the
work on natural disasters (see Drabek & McEntire, 2003; Dynes, 1988; Fischer, 2003; Kreps,
1984; Quarantelli & Dynes, 1977). However, it was not until the 1980s that risk came into the
focus of sociological research. The change in the focus of sociological research interests came as
a reaction to the Three Mile Island nuclear accident in the United States in 1979 and the
Chernobyl nuclear disaster in the Soviet Union in 1986 (Beck, 1986/1992; Perrow, 1984/2011;
Short, 1984).
In the same decade, sociologists attempted to link psychological findings regarding the cognitive
assessment of risk with phenomena such as social structure (for example see Heimer, 1988).
Numerous studies investigated perceptions of a wide range of hazards and showed that risk
perception is influenced by both social context and cognitive factors (see Boholm, 1996; Bora,
2007; Brun, 1992; Heimer, 1988; Lupton, 1999). In addition, risk was also linked to research on
human emotions, given the fact that the sociological perspective defined emotions as fluid,
shared, and collective phenomena (Lupton, 2013).
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In response to the challenges posed by risk a specialized sociological discipline of sociology of
risk was formulated (Clarke & Short, 1993; Frey, McCormick, & Rosa, 2007; Lidskog & Sunqvist,
2012; Lupton, 1999; Lupton, 2006; Zinn, 2004). The emergence of the sociology of risk coincided
with the specific social context and social challenges in which it appeared, i.e. with the fact that
modern era has been full of risks previously unseen and unheard of (Beck, 1986/1992; Giddens,
1990) These are the risks of natural, man-made, and technological disasters and these are often
intertwined. Some examples of these risks include: nuclear energy risks and the risks of the
detonation of nuclear weapons, risks concerning holes in the ozone layer and global warming,
risks of new knowledge (for example, genetically modified organisms, cloning, and
nanotechnology), risks concerning plant and animal extinction, and risks of global terrorism.
Although the mentioned risks of various hazards and disasters can be distinguished only in
analytical terms, there has been "a general failure to consider the interaction of the social,
technological, and natural processes that produces hazards and disasters" (Oliver-Smith, 1996,
p. 304; emphasis added). A useful illustration of the interconnectedness of global risks is the
feedback loop between the man-made, technological, and natural disasters concerning the
ongoing Syrian civil war (see Gleick 2014; Kelley, Mohtadi, Cane, Seager, & Kushnir, 2015). The
populous discontent and, consequently, the civil war in Syria (man-made disaster) were the
results of the prolonged drought (natural disaster) that was, in fact, the consequence of global
warming, generated by human activity (man-made disaster). These circumstances, further, led
to the European migrant crisis and the rise of ISIS as a terrorist group in Syria and Iraq. At the
same time, terrorist groups such make a strong use of modern communication and weapon
technologies, which is why the discussion considering the risk of terrorism has to include
technological risks as well.
The same applies in the less complex examples such as the Fukushima nuclear disaster, where
natural (earthquake, tsunami) and man-made/technological (outdated technology and service
neglect), acting together, resulted in the nuclear meltdown.
Bearing this in mind, any account of risk that does not address the interaction between natural,
man-made, and technological hazards "is far from complete" (Oliver-Smith, 1996, p. 304).
In this respect, sociologists and social scientists have noticed that there is a close link between
disasters and social order, as well as between natural, man-made, and technological disasters
(Kreps, 1984). For these reasons, it is justified to pose a question whether disasters and related
risks are primarily sociological phenomena. Studying risks in the context of disasters is an
important basis for addressing fundamental questions of social organization: "its origins,
adaptive capacities, and survival" (Kreps, 1984, p. 310). Therefore, it is necessary to consider
the basic theoretical and methodological strategies of the sociology of risk.
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The fact that there are numerous natural, technological, and man-made risks in contemporary
societies further implies that the social fabric itself is at risk (Short, 1984). In other words, these
are the risks that concern and influence interpersonal relations and symbolic interactions, as
well as the social institutions, structures, and systems. In his 1984 Presidential Address, being
elected as an American Sociological Association president, James F. Short, Jr. called to his fellow
sociologists for a paradigm shift and/or towards a social transformation in risk analysis in
sociology. Short (1984) argued that we need a truly sociological view of risk analysis, in addition
to the traditional approach that focuses on objective probabilities of accidents and disasters
(rooted in terms of economic costs and benefits).
Thus, it is argued that we are in need of sociologically informed research and theories about
risk. In other words, in addition to personal stress and anxieties, scientists also need to address
risks posed to communities, societies, and cultures – the risks that threaten our social fabric.
Sociology of risk research must focus on (1) the social context of risk and (2) the social fabric at
risk, followed by considerations of (3) the perception of risks and (4) the role of mass media in
the social construction of risks (Short, 1984, p. 712). Concepts that also need to be addressed
are the concepts of fairness, confidence, trust, responsibility, competence, legitimacy, and
others. Furthermore, sociological theory and research concerning the "social construction of
social problems" can also be a good starting point for identifying social processes which
influence public risk perception (Short, 1984, p. 720).
When it comes to the perception and/or the social construction of risks, sociologists usually
identify mass media as a central vehicle for spreading information about risks to the lay public
(Kitzinger, 1999; Lupton, 2006). In addition to this, journalists are often accused of
sensationalism and of exaggerating risk, which can lead to mass hysteria, distortion of reality,
and "the culture of fear" (Furedi, 2002).
It is claimed that irresponsible media alarmism and popular "scare stories" about the dangers
from Islamic terrorists, weapons of mass destruction, swine and bird flu, drugs and MMR
vaccines, genetically modified food, and even "killer asteroids" generate widespread and
unfounded fear among citizens (Furedi, 2002, pp. vii−xiv). Blame is also an important aspect of
media coverage of risk, in that some individuals and social groups are identified and
inaccurately blamed as responsible for hazards and dangers – for example, homosexuals for the
spread of HIV/AIDS, and illegal immigrants for the loss of jobs. In addition, most research on the
perception and communication of risk has focused only on harms and hazards, and not on the
cultural context in which these hazards are framed and debated (Dake, 1992).
Concerning these issues, some sociologists call for a movement "towards a critical sociology of
risk" (Tierney, 1999). This idea emphasizes that sociologists should primarily focus on the social
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construction of risk and risk objects, including the analysis of organizational and institutional
forces that shape individual positions on risk, danger, and safety. A comprehensive theoretical
perspective on risk has to recognize the roles of "power, institutionalized interests,
organizations, and the state in the social construction, creation, and allocation of risk" (Tierney,
1999, p. 217). Therefore, it is crucial to (1) treat risk perceptions as dependent rather than
independent variables, (2) critically analyze the causes of major accidents and disasters, (3)
recognize that risk is dynamic rather than static, and (4) conduct research on the social
allocation and production of risk. Finally, the development of a (critical) sociological perspective
on risk-related phenomena can enhance our studies of risk and also place sociology at the
center of important social debates (Tierney, 1999).
In recent years, the growing body of sociological risk research has sought to investigate the
ways in which people make sense of and respond to specific risks, which indicates a specific
"epistemologies" or "logics of risk" within a particular socio-historical context (Lupton & Tulloch,
2002, p. 319).

2.1 Sociological Theories of Risk
Broadly speaking, theories of risk in sociology and social sciences can be divided into: (1) risk
society or reflexive modernization theories, (2) sociocultural theories, (3) governmentality
theories (Lupton, 2006; Zinn, 2004), or into (1) cognitive theory, (2) cultural theory, and (3)
systems theory of risk (Bora, 2007). Different types of sociological theorizing about risk focus on
different units or levels of analysis: individual behaviour, rational calculus, group identity, values
and cultures, or social systems. However, the possibility of a theoretical integration of different
levels of analysis appears to be promising.
Concerning the perspectives in anthropological research, three approaches have been
developed: (1) behavioural and organizational response approach, (2) social change approach,
and (3) a political, economic/environmental approach (which focuses on historical-structural
aspects of vulnerability to hazards) (Oliver-Smith, 1996). It should also be noted that there are
two competing paradigms in the risk research: (1) positivistic science and technical risk analysis
and (2) cultural theory and social constructivism (Rosa, 1998).
The sociology of risk also tackles some key issues concerning risk and social organization: for
example, whether technological disasters are different from natural disasters, how work on
trust and fairness can contribute to the theories of risk, how human error is determined by
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organizational, institutional, and cultural factors (Clarke & Short, 1993). The main topic areas of
the sociology of risk are analysis of organizational risk, analysis of public trust, analysis of
democracy and governmentality concerning risk, analysis of produced and socially constructed
risk (Lidskog & Sundqvist, 2012). In practice, research within the sociology of risk also deals with
other issues such as public perception, ideologies, power, inequality, uncertainty, and others.
The development of sociology of risk can be followed in several distinct phases, or methods and
approaches, including: (1) the quantitative or mathematical risk analysis, which is based on
probability theories, (2) the development of scientific methods for establishing causal links
between health and risk behaviors, (3) the analysis of coping mechanisms and management
strategies related to the risks and dangers, (4) the analysis of structural changes connected to
risks of (late) modernity, (5) reflexive debates about social constructions of risk, risk analysis,
and risk management in sociology (Covello & Mumpower, 1985). In all stages of development,
the sociology of risk emphasizes the role of social organizations and sociocultural structures
linked to the creation, assessment, and response to risks (Clarke & Short, 1993). Most
intellectual progress has happened regarding theory and research on the ways in which "risk
identification, evaluation, management, creation, and social meaning are shaped by structural
and institutional contexts" (Clarke & Short, 1993, p. 376).
It is also important to mention the discussion about risks within the framework of Influential
systems theory by German sociologist Niklas Luhmann. For Luhmann (1982), risk dominates
social systems because many external societal features are perceived as dangerous. These
features are being internalized by individuals, which increases the pressure for their assessment
and management. According to systems theory, the main societal and personal problems arise
from the distinction between system and the environment. The internal, evolutionary and
functional differentiation of systems and environment are not the "results of [conscious]
planning", which is why they carry significant risks (Luhmann, 1982, p. 134).
According to systems theory, risk is a social phenomenon, resulting from tension between
temporal and issue dimensions (Bora, 2007). Risk communication shows that dangers are
attributed to specific decisions. More importantly, this theory emphasizes that the perceived
future tends to become a relevant dimension of the legitimation of decisions in modern
societies. At the same time, social systems tend to externalize risks and to shift responsibility for
risky decisions to other functional systems. The social differentiation between decision-makers
and those affected by the consequences of decisions is important. Within the framework of
systems theory, many contemporary ideas dealing with sensitivity and vulnerability of human
societies appear and these are concerned mainly with the risks due to the sophistication and
the spread of knowledge (Stehr, 2001). In other words, the systems theory approach perceives
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risk as a consequence of societal differentiation and specialization, while risk narratives are
primarily rooted in discussions regarding the search for entities responsible for social hazards.
In addition to the systems theory, one approach to the sociology of risk can be described as the
“governmentality perspective” (Lupton, 2006; Zinn, 2004). This perspective argues that a new
style of governing societies causes new risks and fundamental societal changes. Intellectual
roots of this perspective are based on Michel Foucault's ideas about power, control, and social
organization (Foucault, 1975/1991). Although Foucault did not write explicitly about risk, his
general approach is used in discussing risk as a method to regulate modern societies, and to
control their citizens and behavior (see Dean, 1999).
For example, it is claimed that contemporary, "neoliberal" societies are characterized by
ideologies that emphasize individual freedom, deregulation, and expert knowledge. Thus, these
societies and their ideologies encourage citizens or individuals to engage in self-regulation.
While previous forms of government tried to regulate the behaviour of their citizens through
oppressive strategies, contemporary governments encourage citizens to adopt certain practices
and behaviours in a voluntary manner. In other words, individuals are being implicitly or
"voluntarily" assessed, controlled, disciplined and punished according to "scientific" knowledge,
i.e. in a Foucauldian manner. This process is of special interest for the sociology of risk since the
socially constructed notions of risks, hazards, and dangers mainly legitimize the mentioned
knowledge. In practice, external government" and "social order" are being internalized by
individuals through behaviours for example, wearing a seatbelt and eating a healthy diet
(Lupton, 2006,).
A sociological approach to risk implies that risk is always situated in a social context, and it
opposes the notions of reification and historicization of risks (see also Covello & Mumpower,
1985). In other words, risk is not something that exists outside of social activities, social history,
and social structure. The special attention of sociologists is also placed on the fact that political
parties, interest groups, government officials, and others do not uniformly attach the same
dangers to different objects. The second half of 20th-century sociology witnessed the transition
from "technical" risk analysis (dominated by statisticians and economists) towards better and
more profound understanding of risks as a social and socially constructed phenomenon. In this
sense, sociologists consider how actors understand risks, how they manage and handle risks,
and what their knowledge of risks is.
The study of risk in sociology in the 1990s and the 2000s included some different concepts and
empirical results, although they usually lacked a unifying theoretical approach, or a general
theoretical framework (Zinn, 2004). Together with systems theory (Luhmann, 1982) and
governmentality theories (Dean, 1999), two central theories of sociology of risk that dominate
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the discipline are the theory of risk cultures by Douglas and Wildavsky (1982) and the theory of
risk society by Beck (1986/1992). Ulrich Beck and Mary Douglas "may be held largely
responsible" for the prominence of the concept of risk in contemporary social theory, and they
have provided the most detailed theoretical explanations of culture, ideology, values, and
politics of risk (Wilkinson, 2001).
The risk society approach claims that new technological and environmental risks have a strong
impact on modern societies, while the risk cultures approach focuses on individual and
collective values. The theoretical traditions of risk cultures and risk societies approaches can
also be seen as Durkheimian and Weberian, respectively. On the other hand, it can be said that
the popular appeal of these theories in sociology "lies more in their polemical functions than in
the extent to which they have detailed clearer conceptions of the social reality in which people
create interpretations of hazards as risks" (Wilkinson, 2001, p. 2). The two sociological theories
of risk will be elaborated in more detail below, but before this, it is necessary to address the
sociological conceptualization or definition of risk, as well as risks and dangers in traditional
societies, or pre-modern cultures.

2.2 Defining Risk: A Sociological Approach
Risk is argued to be a relatively new topic of sociological inquiry, even though this field has
grown rapidly in the previous several decades. In other words, "risk has a very long past, but
very short history" (in sociology) (Rosa, 1998). Sociology as a general social science that covers a
broad range of perspectives and theoretical traditions also implies numerous different ways to
conceptualize, understand, and conduct research on risk (Lidskog & Sundqvist, 2012). For
example, sociology generates both micro- and macrosociological insights into risk, it
encompasses both rational choice approaches and cultural theories, together with functionalist,
conflict, utilitarian, and interactionist themes, argumentations, and theoretical traditions
(Collins, 1994). Furthermore, contemporary sociological risk analysis usually combines both risk
assessment and risk management, focusing on the ways these practices and behaviours are
socially mediated or constructed.
For example, it was shown that individuals value highly their physical health, but usually not
their mental health; they are concerned about their lives, but not that much about their
lifestyles (Short, 1984). The public worries about "one in a million cancer risk from toxic
chemicals, when there are obviously far more dangerous things to be worried about" (Clarke &
Short, 1993, p. 380). It can also be said that people who are most concerned about (terrorist)
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attacks from abroad, tend to be less worried about pollution at home. Also, those who feel
threatened by violent street crime usually do not worry about the effects of income inequality
(although the issues are probably connected) (Douglas & Wildavsky, 1982). Very often, ranking
risks and dangers is a public, political, and ideological issue, not a private matter.
For example, when First World citizens are asked about risks and dangers in their "private" lives,
they usually speak of terrorists, plane crashes, and nuclear disasters, although these "hazards"
killed far fewer Westerners over the last four decades combined than cars, alcohol, or smoking
in any single year (Diamond, 2012). Asked to rank life's dangers, American college students and
women voters ranked nuclear power as more dangerous than cars (which in reality kill or injure
far more individuals). To a lesser extent, people also underrate the risks of domestic accidents,
home appliances, and food preservatives. American college students also stated that pesticides
are extremely risky (close behind guns and smoking), while perceiving surgery as relatively safe,
although, in reality, surgery is far more dangerous than pesticides (Diamond, 2012).
There is also a psychological bias that makes individuals routinely accept "familiar risks" which
(1) appear to be within their control and that (2) kill individuals rather than groups of people
(for example, driving a car, taking a shower, or stepping on a ladder) (see also Douglas &
Wildavsky, 1982). Since individuals consider themselves as being relatively careful and strong,
they believe that they are not in particular danger, or that they are in control over these risks
(which usually is not the case). On the other hand, individuals "overrate the new and unfamiliar
risks" with a potential to kill many people, including, as mentioned previously, terrorists, plane
crashes, and nuclear reactor accidents (see Diamond, 2012, pp. 317−318).
There are also social forces at play concerning these "unfamiliar" risks, with fears mediated and
encouraged by mass media and similar narratives. In this regard, the definitions and
assessments of the risks in public and among the technical sciences usually lack the concept
that C. W. Mills famously dubbed "the sociological imagination" (Mills, 1959/2000). According
to Mills, it is essential to understand how the individual position, experience, and social
situations result from broader social, cultural, and historical forces. It is necessary to link the
problems, risks, and dangers that are usually perceived as personal to broader structural trends,
historical contexts, and public issues. The sociological practice places a focus on the nature of
social institutions and social structures, as well as on the effects they have on the attitudes and
orientations of individuals. When it comes to risk and (all) other phenomena, there is a close
and almost intimate connection between public and private spheres, i.e. between personal
experience and sociocultural context. However, lay knowledge of risk still tends to be highly
contextual, localized, and individualized (Lupton & Tulloch, 2002).
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In addition, there is a remarkably little consensus over the definition of risk. The most widely
used definition (for example, risk defined as a "probability of well-defined adverse events, such
as injury, disease or death") derives from positivism (Rosa, 1998, p. 27). On the other hand, the
constructivist paradigm strongly criticizes this conventional definition and opposes the notion of
objective risk. Risk was traditionally defined within the framework of likelihoods of a hazard or a
threat to people and communities (see Harrison & Hoberg 1994). Those were mainly technical
considerations based on physical and life sciences, as well as applied mathematics.
Within this framework, risks were defined, measured, and assessed in conjunction with clearly
identified hazards (for example, levels of chemical toxicity, and the probability of accidents).
The dominant paradigm is rooted in the risks, which were related to the advance of science and
technology (and their adverse effects), while the risk was conceptualized in terms of economic
analysis of costs and benefits (primarily to human life and health). Economic risks were also
defined by mathematical analysis of random variability, or in relation to economic and
information theories (see Rothschild & Stiglitz, 1970).
In this context, the risk of a certain event, R(E), simply represents the probability of a dangerous
event, p(E), multiplied by the amount of the expected damage (D), or: R(E) = p(E) x D (Bora,
2007). This is the concept from applied information theory, and it is commonly used by
insurance companies, law courts, public administrations, and similar institutions. In this regard,
risk management is essentially information management, which considers the relationship
between knowledge and non-knowledge. The quantitative definition of risk is suggested based
on the concepts of "relativity of risk" and "acceptability of risk" (Kaplan & Garrick, 1981). Risks
were traditionally "expressed in dollar terms, days lost as a result of accidents or disease and in
disease rates or body counts" (Short, 1984, p. 716).
Sociologists were the first to criticize these traditional or common sense conceptions of risk as
overly rationalistic and individualistic models. It has been argued that these models also fail to
account for the role of gender, age, social class, ethnicity, nationality, and others in constructing
risk knowledge (Lupton & Tulloch, 2002). For these reasons, sociologists ground their risk
analysis on the analysis of social and cultural contexts of hazards and risk (see Bora, 2007;
Lidskog & Sundqvist, 2012; Perrow 1984, 2011; Zinn, 2004). Anthropological research also
defines risks and disasters as processes or events that involve the combination of (1) potentially
destructive agents from the natural and/or technological environment, and (2) population in a
socially and technologically produced condition of (risk) vulnerability (Oliver-Smith, 1996).
In this regard, and contrary to the positivist and objectivist definition of risk that conceptualizes
risk as an objective feature of a substance, phenomenon or activity (and which is assessed using
probability theory), many sociologists adopt constructivist and subjectivist stance on risk as a
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personal perception shaped by culture, ideology, social structure, and power relations (see
Dake, 1992; Dean, 1999). Sociology is seen as a discipline that must challenge the claims about
objectivity in the science of risk assessment, which also "engineers judgment" (Tierney, 1999). It
is why an alternative way of framing risk-related controversies is needed, together with the
need to reconsider the practices of naming "risk objects" as something disconnected from the
social reality.
In other words, the very definition, identification and salience of risk at some specific point in
the history of Western societies are in itself indicative of the broader sociocultural, political and
economic context – because these risks acquire meaning only in these contexts (Lupton, 1999).
Authors such as Tierney speak about the "earthquake establishment" consisting of engineers,
natural scientists (for example geologists and seismologists), representatives of federal agencies
and other organized social actors who "manufacture risks" by framing the earthquake problem
as a putative threat to the social and economic order. Because of this, sociologists need to
examine critically the social processes and institutional constraints that influence the manner in
which risk analyses are being carried out or being (re)defined (Tierney, 1999, p. 221).
An important aspect of this "risk manufacturing" processes is the analysis of the practices in
which expert, medical, and public health discourses define groups of people as being "at risk".
Usually, these are the individuals that belong to some specific sociodemographic groups (for
example, pregnant women who are over the age of 40 are perceived as being at higher risk of
bearing a child with genetic defects) or individuals that engage in some "lifestyle" activities
(people who smoke cigarettes, eat fast food or drink alcohol are seen as people that are at risk
of health problems and early mortality) (Lupton, 2006). In turn, these "labels" affect individuals'
views of their bodies and their selves. Being "singled out" and placed in a liminal category of
wellness ("neither ill nor fully well"), becomes an important part of the way individuals behave
(for example, seeking medical testing, engaging in special diets, and quitting smoking) perceive
risks (Lupton, 2006, p. 17).
It can also be argued that mainly social forces produce numerous damages, hazards, and
catastrophes, which is why the causes of risks are primarily social, and not natural in their
"nature". Whether a phenomenon would be perceived as a "risk" depends on decisions that are
made in the social sphere, while these risks are also primarily caused by social decisions of
different social actors (individuals or institutions) (Bora, 2007). This is the reason why it is
important to understand and explain the structural factors and institutional interests that
influence risk estimation practices. The dangers or the consequences of risks are also caused by
social relations, since risk is unevenly distributed across different social relations of power and
social inequality. In other words, minority and marginalized populations are being exposed to a
variety of risks and hazards that do not affect the more privileged populations. For example,
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homosexual individuals are more "at risk" when it comes to violence and hate crimes
(compared to heterosexuals), and the same goes for African Americans being "at risk"
concerning police brutality and the excessive use of force (compared to Caucasians). This is the
reason why every risk analysis must incorporate the social dimensions including gender, race,
ethnicity, social class, and sexual orientation.
In this regard, much more neutral and more adequate definition of risk in sociology refers to
risk as "the probability of some future event" (Short, 1984, p. 711, original emphasis). It is also
important to note that, in addition to hazards, risks may also bring some positive aspects of
uncertainty in people's lives. Similarly, Rosa offers a broader and more epistemologically
grounded definition of "postnormal" risk that includes both undesirable and desirable risks
(Rosa, 1998). For Rosa (1998, p. 28), risk is "a situation or event where something of human
value (including humans themselves) has been put at stake and where the outcome is
uncertain". Tierney also defines risk broadly, as "the potential for realization of unwanted
consequences of an event" (Tierney, 1999, p. 217). It is interesting to mention that these
conceptualizations closely resemble the classical sociological discussion about the unanticipated
consequences of purposive social action by Robert Merton, which can also lead to positive and
negative outcomes (Merton, 1936).
The central assumption of contemporary sociology is the view that risk is a social construction in
a specific historical and cultural context (Zinn, 2004). However, concerning risk in sociology, two
perspectives can be identified: (1) radical constructivism and (2) specific dualism between
objectivism and constructivism concerning risks. The basic question is whether risk could be
described as a phenomenon that is relatively independent of its social context, or whether
there is a "subjective" and "social interpretation" of these "objective" risks (Zinn, 2004, p. 6).
Some authors argue that human beings have "invented" the concept of "risk”, hence there is no
such thing as “real risk or objective risk" (see Rosa, 1998, p. 32). In this respect, risk is identified
solely within an individual and/or socially constructed perception about risk, which is not fully
adequate, as well.
This is why sociologists insist on historical and cultural changes in the meaning of risk in
societies (Lupton, 1999). These changes are associated with the emergence of modernity in the
17th and the 18th century, or with the emergence of post-feudal or industrial and capitalist
societies in Europe. The calculation of risk runs parallel with the development of statistics and
probability science, or with the calculation of "norms" and "deviations from the norm" as a key
feature of modern societies (Lupton, 1999). It is argued that the modernist concept of risk
represents a new way of viewing the world and its chaotic manifestations, including its
unanticipated outcomes. Trying to eliminate indeterminacy from their worlds and the Cosmos,
"the Moderns" have invented "risk" as a technical concept. On the other hand, "risk" was
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conceptualized solely as a threat, hazard or harm in everyday or laypeople language – we "risk
our life savings", "put our marriage at risk" or "risk catching a cold" when going out in the rain
(Lupton, 1999, p. 9).
The term "risk" is also colloquially used to denote a phenomenon that can primarily deliver
individual and social harm, and this is also indicated in areas such as public health,
epidemiology, politics, family relations, finance, the law, business, and industry. The
proliferation of risk (together with the concepts of "danger", "threat", and "hazard") is also
apparent in the media discourse. The rapid growth in the use of the term "risk" and "danger"
can be observed since the late 1980s (Furedi, 2002). Contemporary "obsession" with the
concept of risk has its roots in the changes which are inherent in the transformation of societies
from pre-modern to modern, and then to late modern or "post-modern" (Lupton, 1999, p. 11).
Since the contemporary era is characterized by constant changes, flux and/or "liquidness",
together with the breakdown of traditional norms and values, risk is being (re)defined as an
increasingly important variable or a "keyword" concerning social interactions, relationships,
institutions and structures (Bauman, 2000, 2003; Beck, 1986/1992; Beck & Beck-Gernsheim,
1990, 1995; Giddens, 1990, 1991). Within this mindset, Brian Massumi (Massumi, 1993, p. 10)
argues that:
“Cracks began to open all around. There was no longer any safe ground (…) Gender
became a battle-field in the 'war between the sexes'. About that time, planes started
raining from the skies (…) Even pleasure no longer felt the same. Smoking was the
insidious onset of a fatal ailment. Food becomes a foretaste of heart disease. The
body itself was subversive of the 'self' (…) Industrialization, once the harbinger of
progress, threatened the world with environmental collapse. Terrorists, feminists,
flower children, black power militants, people who don't buckle up, guilty smokers,
eaters, polluters, closet exercise resisters (…) Everywhere, imminent disaster.”
In a similar polemical manner, Douglas and Wildavsky (1982, p. 10) ask:
“What are Americans afraid of? Nothing much, really, except the food they eat, the
water they drink, the air they breathe, the land they live on, and the energy they use.
In the amazingly short space of fifteen to twenty years, confidence about the
physical world has turned into doubt. Once the source of safety, science and
technology have become the source of risk.“
Can risk be defined beyond these catastrophic and perhaps stereotypical narratives? There are
at least six basic categories of "risk" that dominate the public discourse in Western societies: (1)
environmental risks, or risks caused by pollution, radiation, chemicals, floods, earthquakes,
dangerous road conditions amongst others; (2) lifestyle risks, including food and drugs
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consumption, sexual activities, driving practices, and stress; (3) medical risks, concerning
medical care or treatment (for example, surgery, childbirth, drug therapy, and diagnostic tests);
(4) interpersonal risks, related to social interactions and intimate relationships (including
friendship, cooperation, love, marriage, parenting, and sexuality); (5) economic risks, resulting
from unemployment, investment, bankruptcy, destruction of property, and business failures;
and finally (6) criminal risks, related to being a victim of illegal activities (for example, murder,
theft, rape, and terror attacks) (see Lupton, 1999).
Apart from these broad categories, which acquire meaning in sociocultural, political and
economic contexts, sociologists also study the individual, interactional or micro-sociological
understandings and meanings of risk (Lupton & Tulloch, 2002). These "risk epistemologies"
indicate the ways in which the people define "risk" and also the risks they nominate as most
threatening to themselves and others. Most people define risk as an "action or decision with an
uncertain outcome" (Lupton & Tulloch, 2002, p. 323), with connotations of fear and other
negative ascriptions.
When defining the concept of "risk", individuals tend to see it as "negative, frightening,
involving a step into the unknown" and with a sense of fatalism about what may happen
(Lupton & Tulloch, 2002, p. 331). Concerning risks to which people feel they are primarily
exposed, they usually indicate physical risks of actions in their youth (their previous "reckless
behaviour"), risks for their children (intimate risks), together with financial or economic risks (of
adult age) (Lupton & Tulloch, 2002). It is also clear that individuals phrase risks through their
own position in the life course (for example, their gender, age, sexual identity, and class). As
risks that affect their society, people usually indicate the issues of social breakdown and
unemployment, but also issues of crime, nationalism and so on – which are the issues that
receive extensive media coverage and public debate.
From a sociological perspective, risk is inextricably intertwined with social and cultural norms,
concepts and habits (Lupton, 2006). The sociological and anthropological perspectives do not
see risk perceptions as solely the products of certain types of cognitive behaviours or
personality traits. Individuals' notions and responses to risk are viewed as "shared
understandings" emerging from "membership into social and cultural groups" (see Lupton,
2006, pp. 14−15). Contrary to natural sciences that often view risks as an autonomous or
independent variable which is disconnected from a sociocultural context, sociologists argue that
it is impossible to disconnect risk from social and cultural forces which mediate our meanings,
understandings and (re)interpretations of risks. The very decision about which phenomena
constitute "risks", "hazards" and "dangers" (and which do not) is determined by a sociocultural
context. The knowledge about risk is dynamic, historical and socially constructed. In other
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words, what is perceived as risk in a specific society or culture is often being ignored in other
societies and cultures.

2.3 Risk and Danger in Traditional Societies and Premodern Cultures
Each relevant and scientifically grounded analysis of risks and dangers should begin with a
discussion of the risks and dangers in small-scale, traditional and pre-modern societies.
Traditional lifestyles are what shaped (modern) humans and caused them to behave and to be
what they are now. In other words, "the past explains the present" (Tooby & Cosmides, 1990)
and "the world until yesterday" (Diamond, 2012) can shed light on many contemporary
problems and challenges. This perspective allows us to review the history of risk (analysis) and
to dampen the tendency to view risk in an ahistorical context (Covello & Mumpower, 1985).
Through the sociocultural evolution of human societies, human beings were faced with
different risks and threats to their life and livelihood. Human mind and behaviour have evolved
in the context of evolutionary adaptedness (EEA), which includes different natural and social
risks (Tooby & Cosmides, 1990). These were ancestral conditions and selection pressures, i.e.
adaptive problems in human evolutionary history that ancestral populations faced. EEA does
not represent a specific habitat or a specific place in time, but rather a natural and social
context for adaptations of all anatomically modern humans. In this regard, the best or the most
appropriate context for the study of physical, cognitive and social characteristics of human
beings, (and therefore the risk behavior as well), are small-scale hunter-gatherer societies, or
traditional and pre-modern societies.
In other words, this is the context in which humans evolved for hundreds of thousands of years
and which shaped their cognitive and emotional capacities, as well as their cultures and
societies. At the same time, many traditional cultural patterns are present today, as residues or
"cultural lags" of the past (Ogburn, 1957). "Modern" conditions have prevailed for only a small
fraction of the human history, and all human societies have been traditional for far longer than
any society has been modern. Additionally, billions of people around the world still live in partly
traditional ways (including rural communities, but also urban gangs and similar social groups).
Many anthropologists have written about the risks and dangers of life in certain traditional
communities and hunter-gatherer societies (for example see: Oliver-Smith, 1996). Since the
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19th century, anthropologists have discussed "primitive" religions and their "unusual"
characteristics that separate them from the "great" monotheistic religions. Among these
characteristics were strong motives of risk, danger and fear, as well as the detailed attention
given to defilement and hygiene (Douglas, 1966/1984). All missionary's accounts of primitive
religions "talk about the fear, terror or dread in which its adherents live" (Douglas, 1966/1984,
p. 1).
What are the main risks, hazards and dangers faced by traditional people and their small-scale
and pre-modern societies? These risks can be grouped into the following categories: (1)
environmental hazards, (2) human violence, (3) infectious and parasitic diseases, and (4)
starvation. These categories are also analytical by nature, since many of them overlap. The first
two of those groups are still important problems in modern Western societies (Diamond, 2012).
Environmental hazards are usually the first associations that come to mind when imagining
dangers and risks in traditional societies, although "they rank only third as a cause of death
(behind disease and human violence)" (Diamond, 2012, p. 278). This is understandable, since
environmental dangers have a more straightforward relation between cause and effect, which
makes them easily perceived and understood. Usual causes of accidental death and injury in
traditional societies include: poisonous snakes, tree-fall, lightning, insect bites, scorpions, and
spiders (see Diamond, 2012).
It is interesting to note that the main causes of accidental death in modern Western societies
are: cars, alcohol, guns, surgery and motorcycles, of which none represent a hazard for
traditional people. The key difference between traditional and modern societies (besides the
particular hazards) is the fact that cumulative risk of accidental death is lower for modern
societies since Westerners exert more control over their environment. On the other hand, the
increase in number and severity of natural (and technological) hazards constitute "one of the
clearest tests available of the lack of resilience and sustainability of many current human
environmental adaptations" (Oliver-Smith, 1996, p. 304).
Concerning violence, traditional, small-scale societies exhibit much variation in their frequency
and forms of death by human violence (for example, war, homicide, infanticide, or
senicide/gerontocide). Nevertheless, the prevalence of violence in relative terms is much higher
in traditional than in Western societies, or under state government control (see also Pinker,
2011). Apart from infanticide, most of these deaths usually result from individual and tribal
feuds (initiated by adultery or theft), which in turn escalate into cycles of retaliatory killings.
These violent cycles cannot be stopped externally because of the lack of central authority that
exerts monopoly on violence. Individuals and groups usually protect themselves from violence

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

26/101

by caution or wariness towards strangers, by building networks of alliances, and by constant
monitoring of each other's lives and behaviours (Diamond, 2012).
Diseases are usually the leading or the second most important risk (after violence) in traditional
societies. The most prevalent are infectious diseases, parasitic diseases, and degenerative
diseases, which are all usually rare in modern societies due to sanitation, hygiene, vaccination,
modern medicine and other changes in the last two centuries. On the other hand, diseases that
are responsible for most deaths in the West (coronary diseases, stroke, diabetes and most
cancers) are strikingly rare or absent in traditional societies. Traditional responses to diseases
differ from the other three types of risks and dangers, since members of these small-scale
societies usually "do not understand their underlying causes and effective cures", turning to
magic, shamans, healers, and spirits instead (Diamond, 2012, p. 296). Still, the same behaviour
of turning to magic, healing and beliefs in "life energy" and similar concepts in the so-called
"alternative medicine" practices also characterizes many modern humans that are faced with
incurable diseases with no straightforward causes such as cancer (Kišjuhas, 2007).
Finally, starvation in traditional or hunter-gatherer societies likely involves mass deaths, or
deaths from diseases caused by malnutrition. This is the reason why small-scale societies are
"preoccupied with food" (Diamond, 2012, p. 299) and perceive the food shortage as a crucial
social and environmental risk. Food is a major and almost constant subject of conversation in
traditional societies, although this feature can be seen as prevalent in modern societies as well.
In other words, the same can be said for modern societies, although they do not share the same
risks and food shortages. Despite the fact that some threats and hazards have dramatically
changed, "from that of the saber-toothed tigers threatening our ancestors, to the possibility of
runaway nanotechnologies facing our descendants" (Frey et al., 2007, p. 81), the basic
evolutionary mechanisms are still at play.

2.4 Risk Societies
In order to explain the age of (late) modernity, German sociologist Ulrich Beck conceptualized
the idea of a risk society that proved to be particularly influential (Beck, 1986/1992; Beck, 2007,
2014; Beck & Beck-Gernsheim, 1990, 1995; see also Adam, Beck, & Van Loon, 2000; Mythen,
2004). Stimulated by the Chernobyl nuclear accident, Beck did not merely reflect on the many
risks of contemporary society, but identified risk as a very foundation of late modernity. For
him, modern societies are moving towards a "risk society", where the awareness of risk
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dominates the social structure and public consciousness. This is also the reason for the claim
that risk must have a central role in contemporary social theory.
In a similar way, Luciano d’Andrea and Giancarlo Quaranta (d’Andrea & Quaranta, 1996)
propose an approach based on the connection between “dangers”, “social regimes” and “risks”.
Dangers are defined as events or processes, which are potentially beyond the control of
individuals, communities and social groups. Social regimes are the body of norms, institutions,
policies and other regulatory frameworks which, taken together, unleash/enhance the
capability of social actors to gain control over dangers. Through these social regimes, dangers
are turned into risks. This means that in fact risks are dangers which are socially
managed/controlled through their identification, awareness thereof and the activation of
coping measures.
The notion of risk society can be usefully complemented with the ideas about ontological
(in)security and "reflexive modernity" in a globalized world by Giddens (Giddens, 1990, 1991,
2000), and also with the ideas about the so-called "liquid modernity" in an "age of uncertainty"
by Bauman (Bauman, 2000, 2003, 2007). The process of reflexive modernization involves
questioning of the outcomes of modernity: in risk society, "modernity is becoming its own
theme" (Beck, 1986/1992, p. 19). In this manner, societies show further skepticism about
modernist institutions such as industry, technology and science. Both Giddens and Bauman
agree with Beck arguing that the age of "high" or "late", "reflexive" modernity represents an
important break with the past, mainly due to contemporary natural and/or man-made threats,
hazards and risks.
According to Beck, industrial society was primarily preoccupied with the distribution of "wealth"
or "goods", while the high modern era preoccupies itself with the distribution of "bads", or risks
(Beck, 1986/1992, pp. 19−20). Public debates involve almost constant discussions of risks, and
the awareness of risk is heightened at the everyday level of social interaction. Finally, in a
globalized "runaway world" (Giddens, 2000), the whole planet and its (human) inhabitants are
at risk due to global warming and global inequality and vulnerability (Beck, 2007). This is the
reason why the questions of security, safety and (broken) trust gradually became central social
issues in late modernity. The new paradigm of risk society mainly asks how can systematically
produced risks and hazards be prevented, minimized, or channelled.
The modern risks can largely be linked to new industries that create a large number of
dangerous (even deadly) consequences for society. In this light, Beck looks at life on Earth as a
life that is constantly threatened by nuclear energy technology, gene manipulation technology,
nanotechnology, and other threats, and that carries the unpredictable, uncontrollable and often
inexplicable consequences (see also Merton, 1936). In addition, these effects are the results of
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"unnatural" processes, i.e. processes that were created by humans, which in turn produce
global uncertainty and risk. Even in his earlier works, Beck connected these activities with
globalization, and this theme had become even more important in his later publications on
global risk society (Beck, 2007). The contemporary risks of civilization are being increasingly
globalized, which Beck states in a famous "formula": "poverty is hierarchic, smog is democratic"
(Beck, 1986/1992, p. 36).
When a similar approach is used, phenomena such as unemployment, substandard health and
education services, social rejection, various types of crime, poor housing and bad territorial
management may be considered as social risk factors which may accompany environmental
risks factors like overcrowding, different forms of pollution, housing in flood-prone areas,
landslides, etc. When a single individual, family, human group or community accumulates
several risk factors (and their intensity), this generates more or less serious situations of social
exclusion, which in turn lead these individuals, families, human groups or communities into a
process of impoverishment (Quaranta-Quinti, 2005).
One can ask what do different contemporary man-made disasters such as the Chernobyl
nuclear accident, ozone layer depletion, global warming, "mad cow disease", 9/11 terror
attacks, and the global financial crisis have in common? For Beck, these events are merely
different dimensions of a unified global risk society, characterized by a universalization and
"democratization" of hazards. In this context, it is important to note that pre-modern dangers
and natural disasters were usually ascribed to nature, gods and demons. Beck makes a strong
distinction between these pre-modern "natural" hazards and man-made hazards of the
industrial era (Wilkinson, 2001). In other words, risk is primarily seen as a modern concept, since
it implies decision-making and rational control. These practices result from a specific, historical
"modernist" mindset and, accordingly, risk calculation is a crucial category and a leading
narrative of modernity. The culmination of these practices was the development and the
organization of welfare state, which claimed its legitimacy to citizens due to its ability to protect
them from different types of threats and dangers. Unfortunately, this practice of risk calculation
(i.e. concepts of accident and insurance, medial precautions, etc.) does not fit the basic
dimensions of the mentioned threats in late modernity (Beck, 1986/1992).
In other words, the later stages of modernity (in which we are living today) are creating the
world that is filled with uncontrollable and unknown risks. Although this phrase sounds
contradictory, Beck (1986/1992) argues that it is the only suitable description of contemporary
"manufactured" risks, dangers and uncertainties people face in late modernity. He also points
out that it is not the case that the risks increased in contemporary societies, but that they are
being "de-bounded" (less confined by space) and deterritorialized (e.g. the nation-state
boundaries do not limit the flow of risks such as air pollution). At the same time, these risks are
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less confined by time (e.g. nuclear waste affects many future generations) and by social factors
(e.g. it is often not clear who is affected and who is specifically responsible for some risk such as
global warming). In this regard, the main conflicts in the world are related to the exercise of
control over something that cannot be controlled – in politics, law, science, technology,
economy, culture, and everyday life.
It is possible to distinguish at least three different axis of conflict in global risk societies: (1)
environmental conflicts which are global by their essence, (2) global financial crises, which may
remain local and national in character in the early phases of modernity (although they are
global, financial risks are a threat to individual wealth and state economies, which makes them
more "individualistic" than environmental risks), (3) global terrorist networks that empower
individual states (by engaging in conflict against these networks), but which are translational in
character (the images of enemy terrorists are deterritorialized, denationalized and they initiate
joint global interventions of several states) (Beck, 2007). Beck's thesis is also founded on the
idea that the emerging "risk consciousness" about these conflicts and challenges might create a
"new critical rationality" for the political reform of industrial societies (Wilkinson, 2001, p. 1).
Thus, global risks emerge in different ways; they are mediated by various historical processes,
as well as through different cultural and political patterns. In some areas, these risks are not an
endogenous process that can be fought with means of autonomous national decisions. In many
cases, they are exogenous and were caused by decisions made in other states and areas, which
Wallerstein named "the core" that influences "the periphery" of a world-system (Wallerstein,
2004). In the context of globalization, people often feel as helpless "hostages" of these
processes, especially if the measures that can correct their consequences lie beyond the control
of nation-states and governments (Giddens, 2000). For example, in the case of global financial
crises, the entire ("peripheral") regions of the world can be affected, while the crises do not
have to be "felt" in the ("core") states that caused the crisis.
In the classical period of industrial society, nature and society were separated, but in the
advanced industrial society, they became deeply intertwined: changes in society often affect
the natural environment, and these changes, in turn, affect society. For these reasons, Beck
would argue that "at the end of the twentieth-century nature is society and society is also
'nature'" (Beck, 1986/1992, p. 81). Nature is also "heavily politicized", meaning that the natural
scientists "politicized their work", as well as social scientists (Beck, 1986/1992, p. 24). The
traditional areas of politics and public administration lose their power because the main risks
come from "sub-political" domains including large companies and scientific laboratories. Society
and its subsystems (economy, politics, culture, and family) can no longer be understood as
autonomous of nature and "its" hazards. In other words, environmental or "natural" problems
"are not problems of our surroundings, but . . . are thoroughly social problems, problems of
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people, their history, their living conditions, their relation to the world and reality, their social,
cultural and political situations" (Beck, 1986/1992, p. 81).
An important concept concerning these issues is the concept of ontological security as a stable
mental state derived from a sense of stability and continuity regarding everyday life (Giddens,
1991). It implies a sense of order in individual and social experiences, which depends on the
ability of human beings to give meaning to their actions. In addition, the attribution of meaning
results in positive emotions due to avoidance of uncertainty, insecurity, and risks. Perhaps the
greatest challenge in risk societies is the maintenance of ontological security. This concept is
related to the individual's fundamental sense of security in the world, and it also includes a
basic sense of trust in others (individuals, interactions, and institutions). This sense of security
and trust becomes necessary for a person to maintain a sense of psychological well-being and
to avoid existential anxiety (for example see: Kinnvall, 2004, 2006). It is interesting to note that
within the context of international relations, one can even speak about the search for
ontological security of states, and not only individuals (Mitzen, 2006).
Trust is not an orientation a natural world, and it belongs to human and societal, not natural
discourse (see Cook, 2001; Sztompka, 1999). People interact with each other and formulate
expectations about the actions of others, which implies a level of uncertainty. The reason for
this is epistemological since we do not have knowledge held by others and we could not be sure
about their motives, desires, and beliefs (Hardwig, 1991). Ontological security and trust in
others are of crucial importance to the experience of the external world as an environment that
is stable and coherent. Interpersonal relations and confidence in the external "reality" are
closely related when it comes to social interaction and social organization, including risk
perception and risk management.
Among the important mechanisms for this process, Giddens distinguishes routinization and
practical consciousness (Giddens, 1984, 1990). Routinization represents a key element of
everyday activities because the habitual repetition of actions shapes social structures in a
recursive manner. This means that routinization constitutes the material basis of human actions
and human societies. The origins of routinization should be sought in the psychological
mechanisms such as the quest for security, trust, and the need to reduce anxiety. The most
famous examples for this can be found in the classic works of Goffman (1959, 1963) and
Garfinkel (1967/2004), where the "smallest" social conventions and tacit knowledge are seen as
fundamental for the smooth functioning of societies through the reduction of tension, danger,
and risks.
On the other hand, the modern (or late modern) world represents a challenge for ontological
security (Giddens, 1990), because the reflective nature of this world implies that we can never
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be fully sure about what element of our reflexive knowledge remains unchanged. This is the
reason why replacing traditional dogmas with reason has not produced greater security, but
reduced the existing one. Given the fact that human life in modern society is fundamentally
reflexive or inseparable of knowledge, this knowledge about the modern world influences
individual actions. Therefore, increasing knowledge does not produce the world that is stable
but, on the contrary, contributes to its instability and changeable character.
This instability was famously characterized as being "liquid" by Bauman (2000). His argument is
that society still exists within the terms of modernity, but that this form of modernity
fundamentally changed. The "traditional" modernity is expressed through a "solid" set of
institutions, which are now being replaced by the institutional forms and patterns where social
power is "liquid". In liquid modernity, individuals must act, interact, plan their actions and
calculate benefits and losses under the circumstances of endemic insecurity or risk.
In this regard, the characteristic of liquid modernity is the privatization of ambivalence and
increasing the feeling of insecurity. The transition from "solid" towards "liquid" created a new
context for individual development and aspirations since it placed individuals before risky
choices. This is the reason why people became more aware of risks, while religion and customs
lost their significance as beliefs that risks can transform into certainty and security. Social forms
and institutions no longer have enough time to "solidify" or "harden" and can no longer serve as
reference guides for human actions and long-term plans, which transforms risk into a prevalent
phenomenon of our time (Bauman, 2007).
The modern world brings something that Giddens calls the "sequestration of experience," which
is a process that separates the everyday routines from phenomena such as crime, disease, and
death (Giddens, 1990, 1991). This is the result of an increasing role of abstract systems in
everyday life (see also: Luhmann, 1982) and it brings a greater ontological security, but at the
cost of exclusion of social life from fundamental existential questions that generate central
moral dilemmas in people (Smith 2002). Globalization also undermines the ability of earlier
institutions such as state, family, and religion to offer a sense of security and stability (Giddens,
2000). These institutions are no longer able to offer clearly defined norms and values that show
us how to behave in society, and these circumstances have far-reaching consequences for the
everyday experience of individuals and their identities (Ray, 2007).
This approach to risk and late modernity by Beck, Giddens, Bauman and others had a very large
initial impact, although numerous conceptual and empirical critiques emerged as well (Zinn,
2004). For example, it can be said that "risk" within this framework is being narrowed only to
technical and environmental risks due to industrialization, without grasping a more general
concept of societal development (Zinn, 2004). The idea that new risks produce new anxieties
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does not apply to all risks, and not all individuals react to these risks in a uniform way. Some
authors claim that risk has not changed so profoundly and significantly over the last three
centuries, that Beck's theory is too dependent on the social construction of risk and uncertainty,
and that it underplays the relations of power and domination (Elliott, 2002). Beck also makes
little attempt to consider the validity of his theory in relation to empirical research (Wilkinson
2001).
Despite this, the risk society paradigm remains influential with its several important insights.
Beck and others rightfully claimed that private lives became dominated by concerns about risks
and hazards, which in turn generate criticisms towards the wider society. People are no longer
accepting the judgments of experts on face value and increasingly tend to assess their worth
and to criticize their credibility (Lupton & Tulloch, 2002). It has also been argued that while all
human societies have been challenged by threats and dangers, these have largely been the
outcomes of the natural world (i.e. natural disasters). On the other hand, the late modern era is
characterized by primarily human responsibility when it comes to risk, hazards and dangers
(Lupton, 2006). Accordingly, it is the human responsibility to minimize the risks they cause and
create.
Risk can be viewed as a crucial concept for understanding contemporary global challenges since
dangers are also being globalized. Giddens rightfully points to the decompression of ideas of
space and time that results in disembeddedness and the feelings of insecurity (Giddens, 1990).
Similarly, Beck points to dramatic changes in the domain of private and everyday life, such as
marriage, nuclear family, education, or lifetime employment (Beck, 1986/1992). Due to the
proliferation of man-made risks and insecurities, there has been a surge of individualization in
which individuals make themselves the center of (their own) life. Although these facts result in
an increase of feelings of anxiety, they also generate heightened levels of reflexivity,
accountability, and responsibility (Lupton & Tulloch, 2002).

2.5 Risk Cultures
Ideas about risk cultures that also emerged in the 1980s represent the analysis of the ways in
which culture and ideology shape social definitions of risk and danger. According to Douglas and
Wildavsky, individual and group views on risk are not the reflections of an objective reality, but
cultural phenomena that reflect societal values and carry numerous cultural functions (Douglas,
1966/1984, 1992; Douglas & Wildavsky, 1982). In Purity and Danger, Douglas argued that what
is considered as dangerous or "unclean" in a given society is due to the fact that it is considered
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as something "out of place" (Douglas, 1966/1984). In other words, "dirt is essentially disorder"
and "dirt offends against order", while eliminating this "dirt" signifies a positive effort to
organize the environment (Douglas, 1966/1984, p. 2). Purity as a desirable norm supports
(cognitive and social) order, and pollution is what deviates from and threatens order, which is
why it should be condemned (Lidskog & Sunqvist, 2012).
While individualistic, economic-rational and cognitive approaches to risk are primarily
interested in individual perception and assessment of risk, cultural theory of risk views culture,
i.e. social groups and communities, as a decisive factor concerning risk. In this manner, risk is
seen as a collective social construct that depends on the characteristics of culture, social groups
and social structure in which it appears (Bora, 2007). An important element of this analysis is
socially constructed knowledge, because the "fear of risk, coupled with the confidence to face it,
has something to do with knowledge and something to do with the kind of people we are"
(Douglas & Wildavsky, 1982, p. 2).
Douglas challenged Western ideas of pollution, danger and risk noting that these concepts
reflect social structures, together with social inequalities. For example, beliefs that sex is a
danger to the other (usually for males, coming from females) express social hierarchies and
relations of the sexes in society (see Douglas, 1966/1984). Drawing from ethnographic
evidence, she argues that there is no special distinction between "primitives" and "moderns",
and that we are "all subject to the same rules" (Douglas, 1966/1984, p. 41). Her analysis of
kosher laws (and the taboo on eating pork) claims that "impure" animals represent an
aberration to the natural order and also serve a function of boundary-maintenance. On the
other hand, these ideas have been thoroughly challenged by the perspective known as cultural
materialism (see Harris, 1974, 1979).
Still, the central belief of the cultural theory of risk is that "risks are parts of our shared cultural
understandings and practices" that were founded on social expectations and responsibilities
(Lupton, 2006, pp. 12−13). By providing meaning, cultural beliefs help individuals to make sense
of risk. This indicates that risk is fundamentally a political and social concept which is not
individualistic or personal but shared with a community. This is exactly why Douglas and
Wildavsky ask can we truly know the risks we face, and whether dangers are increasing – "or are
we more afraid?" (Douglas & Wildavsky, 1982, p. 1). At the level of public policy, they
differentiate between these kinds of dangers: (1) foreign affairs (the risk of foreign attack, war,
loss of influence, prestige and power), (2) crime (failure of law and order, violence, white collar
crime), (3) pollution (abuse of technology, fears for the environment) and (4) economic failure
(loss of prosperity) (Douglas & Wildavsky, 1982, p. 2). According to them, risk can be analyzed as
a joint product of knowledge about the future and consent about the most desired prospects
(Picture 1).
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Picture 1. Four problems of risk (Douglas & Wildavsky, 1982, p. 5).

In a (neo)Durkheimian manner, cultural theory insists that collective representations of risk
perform an important integrative function in the maintenance of social solidarity (see
Durkheim, 1893/1984, 1912/1995). "Common values lead to common fears", and each form of
social life has its "typical risk portfolio" (Douglas & Wildavsky, 1982, p. 8). Furthermore, risk
resembles the narratives about "sin" within a secularized cosmology, since the concept of risk is
used as a device for blaming those who have "sinned against" us and brought evil to our lives
(Wilkinson, 2001, p. 4). A cultural approach can make us see how community consensus relates
some natural dangers to moral defects – dangers are being selected according to the strength
and direction of social criticism (Douglas & Wildavsky, 1982, p. 7). In other words, particular
kinds of danger (i.e. pollution, war) are being selected for public attention in a political manner.
A special kind of cultural bias that is integral to social organization exists within our framework
of risk analysis, i.e. societies are biased toward different kinds of dangers.
An important question raised by the cultural theory of risk is the idea of a fundamental
continuity between our present culture of risk and earlier periods of (pre)modernity (Wilkinson,
2001). While theorists of risk society (Beck, 1986/1992), as it was mentioned, emphasize the
novelty of our situation related to contemporary technological hazards, the cultural theory
states that humanity has always been faced with risks of uncertain future, even annihilation.
Risk taking and risk aversion ("shared confidence and shared fears") are part of a narrative
about organizing human social relations (Douglas & Wildavsky, 1982, p. 8). Humans choose their
risks together with their social institutions, which are commonly used to order their universes.
The Cultural theory explains the selection of dangers among traditional and modern people
within the same framework.
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It is usually said that the past human generations in their "primitive stages" of evolution have
been dominated with magic and superstition (e.g. Frazer, 1890; Malinowski, 1948), which
implies that the idea of nature was a social and political creation. Within this mindset, and in
search of explanation, every disaster had its meaning, and someone to blame (see also
Diamond, 2012). Therefore, traditional societies invented mysterious connections between
moral transgressions and illnesses, and natural disasters. This means that nature was also
"heavily politicized in the past", while modern societies, due to the advancement of science,
view nature as "morally neutral" (Douglas & Wildavsky, 1982, p. 29).
Concerning contemporary fears and dangers, it seems that the same "traditional" logic (still)
applies. A complex historical pattern of social changes has led to social values, which can be
labeled as "sectarian". This sectarian outlook commits to human goodness, to equality, and to
the "purity of heart and mind" (Douglas & Wildavsky, 1982, p. 10). It is claimed that the dangers
to these ideals are concentrated in big organizations, corporations, money, and market values,
which deny equality and attack goodness and purity. This is the reason why "hidden"
technological contamination and pollution are seen as foreign entities that invade the "pure"
body of nature and man. "Nature in the wild, uncorrupted by social artifice" is equivalent to a
society without social distinction and is seen as an "emblem of godliness" (Douglas & Wildavsky,
1982, p. 11). In other words, the connection between moral transgressions and dangers is
crucial and vital even today.
Contemporary responses to risk are not founded in distinctively new social, political and
economic conditions, but are continuous with earlier Western responses, as well as with those
that are found in traditional or small-scale societies (Wilkinson, 2001). The key issue here
concerns the cultural meanings associated with concepts of "purity, pollution and Otherness"
(Lupton, 2006, p. 13). Communities are conceptualized symbolically by their members as human
bodies, where flows from inside to outside (and vice versa) must be policed in some manner.
Furthermore, both bodies and communities have borders and boundaries to threats from
outside. According to cultural theory, risk is a cultural strategy in which communities make
sense of danger and threats they perceive from outsiders (see Becker, 1963). By dealing with
deviance, risk beliefs and practices are ways of maintaining social cohesion, stability, and order.
In this way, risk functions as a protection for social boundaries while it manages threats to social
order (Short, 1984).
What is selected in a community to be labeled as "risks" are phenomena that in some way
threaten moral principles (Lupton, 2006). The risk is a sociocultural construct that is
"manufactured" as a moral danger, with special reference to the domain of public health
(Lupton, 1993). For example, health risks are often presented as a constant threat to the public
and they make popular headlines in the news media (see Kitzinger, 1999). In this way, risk
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discourse is usually used to blame the victim, to displace the real reasons for ill health upon the
individual, and to express outrage at behaviour deemed socially unacceptable (such as obesity).
Risk discourse is deeply connected with the ideologies of mor(t)ality, danger, and divine
retribution, and because of this "risk" transforms itself into "danger", and "cannot be considered
a neutral term" (Lupton, 1993, p. 426). Cultural narratives that connect the notions of risk with
the notions of (im)morality are the basic mode of operation concerning risks in all human
societies, being traditional or modern. Western cultures are engaged in ubiquitous narratives
about identification and management of risks to the environment and health through claims
about dangers and hazards in food, air, water, chemicals, and energy. Through this mode of
operation, culture provides socially constructed myths (systems of belief internalized by
persons) about nature, which in turn influence the individual interpretation of natural
phenomena (Dake, 1992).
Cultural theory of risk categorizes social groups among two main dimensions: (1) group and (2)
grid, whereas "group" stands for the external boundaries of a social collective (and describes
the group's differentiation from its environment), and "grid" refers to the social distinctions
within the group (Bora, 2007; Douglas & Wildavsky, 1982; Zinn, 2004). In this way, we can speak
of four types of social groups or four types of risk cultures: (1) hierarchical risk culture, that has
high values in both dimensions (it has high differentiation against the external world and high
internal integration), (2) individualistic (market) risk culture with low grid and low group values
(it attributes risks to the sphere of individual action and accepts risks as calculable issues), (3)
egalitarian or "sectarian" risk culture, with low grid and high group values (it is high risk aversive
and sensitive to every kind of danger), (4) fatalistic culture, with high grid and low group values
(it conceives risks as imposed by others, that provoke passive reactions and not active
avoidance) (Bora, 2007)
Cultural theory allows the understanding of risk as a social or socially constructed phenomenon
(Dake, 1992), and thus as a social problem. According to cultural theory, the ways in which risk
is dealt with and experienced in everyday life are constructed through memberships in
(sub)cultures. This implies that risk knowledge is historical and local, and argues about the
existence of a universal "cultural bias" concerning risks. Still, the central critique of the cultural
theory of risk deals with the reduction of social risk perception to the categories of cultural bias
(Zinn, 2004). It is argued that the assumptions about risk perception are far more complex and
dynamic than implied by cultural theory (Zinn, 2004).
Finally, it can be said that the empirical results of cultural theory have failed to explain and to
predict risk perception, although this theory made such claims (Boholm, 1996). On the other
hand, the findings of empirical risk perception research may also be criticized for their own

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

37/101

confusion and inconsistency (Wilkinson, 2001). Nevertheless, it is a fact that cultural theory has
often used culture as a taken-for-granted "black box" of unknowns concerning risk perceptions
(Boholm, 2003). In other words, what is considered as "risk" depends solely on cultural settings
and assumptions, while risks are primarily culturally defined and selected – which is only
partially true.
This perspective closely resembles the classical concept of "culturology" (White, 1949) or the
concept of "cultural sociology" (contrasted with the "sociology of culture" approach)
(Alexander, 1988). Cultural sociology is defined as a strong and critical program of
"materialistic" sociology, which acknowledges that socially constructed subjectivity creates
social norms, motivations, and meanings, including the phenomenon of risk. According to
Boholm, in spite of cultural theory's "attractiveness", this perspective has serious shortcomings,
contradictions, and inconsistencies (Boholm, 1996). Furthermore, it blatantly rejects numerous
important psychological variables when it comes to risk (perception).
Still, cultural theory proved to be an inspiring body of work for sociologists and anthropologists
who asked important questions about social order, social organization and social borders
concerning risk. The assessments of risk were being viewed as responses to problems in the
social organization of a specific society and also resources for building social order and
defending social boundaries (Lidskog & Sunqvist, 2012). While the risk society perspective views
society as a determinate, institutional and normative ordering, the concept of risk cultures lies
in "non-institutional" associations that are based on values and reflexive communities (Lash,
2000). The most important contribution of cultural theory is the notion that what we usually
understand as threats coming from outside of society are in fact problems within a society
(Lidskog & Sunqvist 2012).
As it has already been discussed in this deliverable, risk perception reveals who we are – what
our values, beliefs, preferences and knowledge are but within the context of our shared
cosmologies, cultural biases, or patterns of social relations and systems. Hence, in order for us
to understand the risk perception in its complexity we have to integrate the sociological
approach with empirical studies from psychology and related fields.

2.6 Final Remarks on Sociology of Risk
There are significant implications of social aspects of risk, and the applications of knowledge
generated by the sociology of risk, concerning natural, man-made, and technological disasters.
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First, any adequate discussion on risks related to the hazards have to take into account the
continuities and discontinuities between disasters and risks in traditional and modern societies.
Although the traditional world of small-scale societies was mainly faced with natural disasters,
whilst the modern world is predominantly characterized by man-made and technological
disasters (taking into account that the negative impact of natural hazards is often related to
man-made activities), human responses to these challenges remain unchanged or unalterated –
mainly due to our shared evolutionary heritage. As did their ancestral populations, modern
humans stillworry about food (scarcity), violence, and uncontrollable diseases, often turning to
magical thinking and (irrational) fears (Diamond, 2012; Douglas, 1966/1984; Oliver-Smith,
1996).
Second, any comprehensive discussion about disasters must take into account the processes of
social construction of risks, where the news media play an imporant role. Disaster and disasterrelated narratives are often created, "fabricated" or "manufactured" in the social sphere as
"moral dangers" and "social problems", with key variables such as knowledge, ideology, power,
and domination (Kitzinger, 1999; Lupton, 1993; Short, 1984; Tierney, 1999). Citizens usually
rank and assess risks related to the dangers and hazards in accordance with dominant
discourse(s) and broader social, cultural, and historical forces, and not according to objective
knowledge and rational calculation (although the citizens “popular” or folk knowledge on the
territory where they live can be relevant; WMO, 2016). The very definitions and understandings
of natural and/or social risks of disasters are heavily dependent on the social context, i.e. on
social structures and power relations in a given society.
Third, the contemporary age of "late modernity" is especially concerned with global disasters
that affect individuals in a "reflexive" and "liquid" manner (Bauman, 2000; Giddens, 1990).
These time and age are characterized by ubiquitous feelings of uncertainty and (ontological)
insecurity which may have important implications for politics, economy, culture, and everyday
(including family) life. Discussions and social policies about natural and/or man-made disasters
have to incorporate the "risk society" Zeitgeist that questions the very institutions of modernity
(Beck, 1986/1992; Beck, 2007; Beck & Beck-Gernsheim, 1990/1995).
Finally, any knowledge and social policies concerning natural, man-made, and technological
disasters have to turn their attention into risk cultures, or the societal and cultural values about
(dis)order (Douglas, 1966/1984; Douglas & Wildavsky, 1982). Cultural beliefs provide meaning
that helps individuals make sense of risks and disasters in a shared communal, political, and
societal manner. Common values produce common fears through common views about nature,
society, "purity", "danger", and "Others". This is the reason for the "late modern" skepticism
about technology and social institutions that are seen as a "transgressions" of the cultural
beliefs about social order. Thus, in order to succeed, social policies and programs that deal with
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risks related to the disasters have to (re)define themselves in a manner that keeps these social
values, beliefs, biases, and "cosmologies" relatively intact.
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3. Chapter 2: Psychological Aspects of Risk
Perception
As mentioned previously, risk perception is the subjective assessment of the probability and
severity of a particular accident. These intuitive judgments are largely influenced by individual
factors such as gender, age, past experiences, etc. and, therefore, are subject to psychological
investigation. Numerous studies identified a range of personal factors that influence risk
perception, and several psychological theories have been proposed to explain why different
people report different perceptions of risk. In the following text, we will present the dominant
approaches in the field of psychology of risk perception and review the main findings related to
the effects of a range of individual factors on perceived risk.

3.1 Psychological Perspectives of Risk Perception
In Weber’s (2001) review of the approaches to studying risk perceptions, two perspectives can
be identified as psychological. The first is the psychometric paradigm that focuses on the role of
people’s emotional processes and properties of risk sources in assessing the riskiness of various
hazards (Weber, 2001). The second approach that also emphasizes the importance of
psychological factors in explaining individual differences in risk perception is the axiomatic
measurement paradigm. This approach focuses more on the role of cognitive processes in
judging risk. Namely, the researchers within axiomatic measurement paradigm are interested in
how people transform objective data related to the risk in a subjectively “acceptable“ way, i.e.
in the way that reflects the impact these events have on their lives (Weber, 2001).

3.1.1 Psychometric Paradigm
The psychometric paradigm has been dominant in the field of risk perception for almost 40
years now (Fischhoff, Slovic, Lichtenstein, Read, & Combs, 1978; Slovic, Fischhoff, &
Lichtenstein, 1980). This approach quantifies and predicts perceived risk related to different
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hazards using psychophysical scaling and multivariate analysis techniques (Slovic & Weber,
2002). In order to quantitatively describe risk perceptions, researchers advocating the
psychometric paradigm ask their participants to judge the perceived and desired riskiness of
various sources of risk as well as the desired level of regulation for each of these sources. In
addition, participants also judge different properties of a large number of hazards: (i) the
voluntariness, dread, knowledge, controllability, and other characteristics that have been
hypothesized to influence the level of perceived risk, (ii) the benefit for the society, (iii) the
averaged number of deaths per year caused by the hazard, (iv) the number of deaths caused by
the particular hazard in a disastrous year, and (v) the seriousness of death from a particular
hazard relative to a death from different causes (Slovic & Weber, 2002).
Numerous studies within the psychometric approach showed that variations in the ratings of
hazards’ properties can be explained in terms of two dimensions: (i) “dread risk” and (ii)
“unknown risk”. On its extreme, “dread risk“ describes the hazards that have catastrophic
potential and fatal consequences; on the other hand, hazards that are high on the “unknown
risk“ are the ones that are judged to be unobservable and unknown, and therefore
uncontrollable (Slovic & Weber, 2002). The higher the hazard is placed on these dimensions, the
greater the level of perceived risk is and the greater the public concern regarding the potential
hazard is (Slovic & Weber, 2002).
The two-factor model of risk perception has been found to account for variations in risk
perceptions in both experts in risk assessment and in the general public (Sjöberg, 2002).
Furthermore, it has also been found to be adequate in explaining risk perceptions across
different cultures (Bronfman & Cifuentes, 2003; Hayakaw, Fischbeck, & Fischhoff, 2000; Teigen,
Brun, & Slovic, 1988).
Another model in accordance with the psychometric approach is the Basic Risk Perception
Model (BRPM), formulated by Sjöberg (1993). The BRPM model can be seen as an extension of
the two-factor psychometric model since it incorporates dimensions found in this model but it
also adds new factors: attitude, risk sensitivity, specific fear, trust, and moral value (Sjöberg,
1996; Sjöberg & Drottz-Sjöberg, 1993). Although BRPM has received much less attention
compared to the two-factor model, some authors argue that this model has a more stable
factor structure. Furthermore, it seems that studies which tested this model had larger and
more representative samples in comparison to the studies within the two-factor model, which is
argued to make BRPM more reliable (Af WÅhlberg, 2001).
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3.1.2 Axiomatic Measurement Paradigm
Axiomatic measurement paradigm is interested in how people transform objective information
regarding risk into subjectively relevant information (Luce & Weber, 1986; Weber, 2001; Weber,
2006). This approach hypothesizes that laypeople use the same information regarding risk
sources that are used in experts’ risk assessment (likelihood of occurrence and magnitude of
consequences), but in transformed form – in the form that is subjectively acceptable. Therefore,
this approach can be seen as placing focus on cognitive psychological factors rather than
emotional, which are in the center of attention of psychometric models. What should be noted
at this point is that axiomatic measurement and psychometric paradigms originated from
different domains of risk perception. The former aimed at explaining the risk behaviour in the
domain of finance, while the latter was used for modeling risk perception in the domain of
health and technology. This difference might help us understand why two models, which are
both psychological in nature, place their attention to different psychological processes.
One of the standard explanations in the axiomatic measurement tradition that is relevant to risk
perception in the context of environmental challenges refers to the phenomenon of hyperbolic
discounting of future gains and losses (Weber, 2006). Hyperbolic discounting is the tendency to
discount future gains at a greater rate when the delay for receiving the reward occurs sooner in
time. This phenomenon can be used to explain a wide range of people’s “irrational” behaviours;
for example, it can help us understand why people are reluctant to engage in activities to
mitigate climate change (Weber, 2006). Namely, what mitigation requires is the immediate
sacrifice in consumption, while the reward for such behaviour will come at some later point in
time. Therefore, the benefit from mitigation actions is highly discounted which prevents people
from engaging in such activities.

3.1.3 Combined Approach
As noted previously, the presented psychological approaches focus on different psychological
processes. However and not surprisingly, as it has been shown later, a comprehensive account
of risk perception has to include both cognitive and affective components (Loewenstein, Weber,
Hsee, & Welch, 2001).
The first attempt to integrate different models with the same underlying logic (that perceived
risk can be described as a linear combination of various variables) and to try to apply them to
both health and safety risks, as well as to financial risk, came from Holtgrave and Weber in
1993. These authors measured both objective risk dimensions (in accordance with the axiomatic
measurement paradigm), as well as subjective risk dimensions (from the psychometric
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paradigm). The results showed that the best model, the one that can account for all types of
risks, is the model that combines cognitive components from the axiomatic measurement
tradition and affective dimensions from the psychometric paradigm (Holtgrave & Weber, 1993).
Later, Koonce, McAnally, and Mercer (2005) employed a similar approach and showed that both
objective and subjective risk variables contributed significantly to prediction of the perceived
risk. Structural equation modeling analysis showed that the objective information regarding the
amount of potential loss outcome had both direct and indirect effects on the perceived risk. The
indirect effect of the loss amount information was realized via the “dread risk” from the twofactor psychometric model by Slovic and colleagues (Koonce et al., 2005).
The combined approach in integrating cognitive and affective variables in explaining risk
perception confirmed that personal characteristics, in addition to the traditionally used
objective variables, play an important role in explaining variations in perceived risk. They also
proved that statistical techniques from the general linear model family can be successfully used
for determining the relative contribution of different variables, both objective and subjective, in
predicting perceived risk. More importantly, the findings from these integration studies suggest
that risk perception can be understood in terms of the dual process theory (e.g. Chaiken &
Trope, 1999; Damasio, 1994; Kahneman, 2012). We will come back to this later − once we
present the psychological factors that influence risk perception − in an attempt to try to provide
general, psychologically plausible account of risk perception.

3.2 Psychological Factors Influencing Risk Perception
3.2.1 Level of Knowledge
In the risk perception literature it is often assumed that experts’ and laypeople’s risk
assessments differ to a large extent. Indeed, some studies showed that this is the case –
experts’ assessments are in accordance with the objective data, while the general public
underestimates or overestimates actual risk (Fischhoff et al., 1978; Slovic, Fischhoff, &
Lichtenstein, 1979). Although the effect of expertise on risk assessment is evident, it is limited
to the very narrow area of expertise. For example, in a study by Sjöberg and Drottz-Sjöberg
(1994) a group of experts on nuclear waste and ionizing radiation judged the risk of all hazards
related to the nuclear technology as low, which was expected. However, surprisingly, the
experts saw the risk of radon gas (which is also a type of radiation risk) as high as the public saw
it. Furthermore, as previously presented, it turns out that the structure of experts’ risk
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perceptions itself is not different from the pattern of risk perception dimensions found in the
general public, i.e. it seems that the very same dimensions explain risk perception in both
experts and non-experts (Sjöberg, 2002; Sjöberg, 2004). Although expertise leads to the more
objective (i.e. lower, in most cases) estimation of risk of particular adverse events, the
difference in risk perceptions between experts and non-experts seems to be merely
quantitative, not qualitative, and limited to the area of expertise. In the domains outside of the
primary expertise, experts are also subject to psychological factors such as fear and
uncontrollability like the general public.

3.2.2 Feeling of Familiarity and Experience
Related to the knowledge of risk is the feeling of familiarity, which lowers risk perception by
increasing comfort and feeling of control over potential risk (Weber, Siebenmorgen, & Weber,
2005). In a recent study, De Dominicis and colleagues (De Dominicis et al., 2014) showed that in
the case of risk of floods, personal involvement, or so-called place-based identification,
increases citizens’ sensitivity to the risk and their willingness to engage in protective activities.
However, the same factor can also have, in some circumstances, an opposite effect on
perceived risk, i.e. it can enhance risk denial (Bonaiuto, Breakwell, & Cano, 1996).
Feeling of familiarity is often based on the experience which seems to have a “special” status in
risk perception and, consequently, risk behaviour. Namely, it appears that information coming
from experiences guide behaviour more than the same information presented in the formal
description (for example, by numbers or graphs). In a study by Weber, Shafir, and Blais (2004),
participants were more willing to take a risk when they had personal experience with low
probability events than when the same options were presented to them by formal descriptions.
Behaviour based on the information coming from experience is proved to be more influenced
by recent than distant events which is in accordance with classical reinforcement learning
models (Weber et al., 2004).
Having experience with violent life events strongly influences future risk perceptions, not only in
the domain of experienced negative event but also in other domains. In a recent study by Blum,
Silver, and Poulin (2014), participants’ limited experience with a particular disaster increased
risk perception for other disasters, even for those that were never experienced. This result is in
line with previous results (e.g. Johnson & Tversky, 1983) and can be understood in terms of the
change of the perception of world safety. Namely, the same study revealed that having
experience of violent life events corresponds to the lower beliefs about benevolence, which is
also linked to higher risk perceptions.
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However, Wachinger and colleagues (Wachinger, Renn, Begg, & Kuhlicke, 2013) reported also
on studies in which negative experiences were inversely associated with perceived risk. If
people did not suffer much from the particular negative experience and they estimate that such
bad event is unlikely to happen again soon, they perceive risk as being lower. Therefore, for the
effect of experience on risk perception, the mere fact that the event happened is not
particularly important; the key is the severity of the personal consequences (Wachinger et al.,
2013).
When it comes to the effect of such changed perceptions of risk due to the negative experience
on behaviour, Lin, Shaw, and Ho (2008) showed that victims of floods and landslide are,
unexpectedly, less willing to engage in risk mitigation activities. This is the case even though
they do perceive impacts of a potential threat to be larger and despite the fact that they do
worry more about future disasters in comparison to non-victims. What might be an explanation
for such finding is the learned helplessness since the authors also found an increased sense of
powerless in the group of victims. Namely, given that powerlessness is negatively associated
with mitigation intentions, it seems that this factor overweighs the positive effect of increased
perception of risk, thus making victims reluctant to engage in risk mitigation activities (Lin et al.,
2008).

3.2.3 Demographic Characteristics
One factor in explaining variations in risk perception are demographic characteristics, which are
routinely used in studies investigating risk perception, serving mainly as control variables (e.g.
van der Linden, 2015). We will present the effects of several key demographic characteristics,
which have received the most empirical support.
Gender differences are the most cited demographic variable in risk perception. Many studies
argue that women judge risk to be larger in comparison to men (Slovic, 1997). There have been
different explanations for this difference, concentrating mainly on the biological and social
factors (Slovic, 1997). However, Flynn, Slovic, and Mertz (1994) indicated that the origin of
gender differences in risk perception is rather sociopolitical. Namely, the authors observed, as
expected, that the perceived risk of White males was lower than the risk perceived by White
females, across various hazards. Surprisingly, however, the group of White males expressed
lower risk perception compared to both non-White males and females, who reported a similar
level of perceived risk. The authors concluded that what generated the observed differences
might be the feeling of vulnerability present among the females of both races and non-White
males. It is hypothesized that these groups might perceive themselves as more vulnerable due
to the perception (or fact) that they have less control over their lives and communities and that
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they perceive that the institutions and technologies are less available to them (Flynn et al.,
1994).
The same study is also informative for the effect of race and ethnicity on risk perception.
Although there are studies that demonstrated that racial and ethnic minorities express higher
level of perceived risk from both technological (e.g. Vaughan & Nordenstam, 1991) and natural
disasters (e.g. Major, 1999), bearing in mind results from the study of Flynn and colleagues
(Flynn et al., 1994), we might conclude that the increased level of risk perception found in
minorities is, in fact, the consequence of perceived vulnerability.
Similarly, older people, people with lower income, and those who are less educated have
increased level of perceived risk (e.g. Akerlof, Maibach, Fitzgerald, Cedeno, & Neuman, 2013;
Grothmann & Reusswig, 2006; Savage, 1993). However, it should be noted that there are also
studies that found only weak correlations between these socio-demographical variables and
perceived risk or failed to find any effects at all (e.g. Brody, Zahran, Vedlitz, & Grover, 2008;
Milfont, 2012). Nevertheless, it seems that there is a consensus in the literature that, when
found, these effects point to the same direction as those regarding the effects of gender and
race/ethnicity. Namely, the groups in question perceive themselves as more vulnerable to the
potential disasters, due to the lack of resources and control, which, in turn, increases their risk
perception (Finucane, Alhakami, Slovic, & Johnson, 2000; Slovic, 2000). Therefore, it seems that
the observed differences have less to do with socio-demographic variables themselves and
more with perceived vulnerability.

3.2.4 Cognitive Biases
The term “cognitive bias” has been introduced in 1972 by Kahneman and Tversky to describe
people’s systematic deviation from rationality in judgement and decision making (Kahneman &
Tversky, 1972). These biases are usually explained in terms of the use of heuristics or mental
shortcuts, which are engaged every time we make judgements and decisions under limited
resources; for example, in the case of uncertainty and lack of information. Heuristics are also
the method of choice in the case of tasks that are difficult and complex such as judging the risk
of new, unfamiliar, and low-probability events. These mental processes, which are effective but
sometimes flawed, lead, in most cases, to lower perceptions of risk (e.g. Busenitz & Barney,
1997; Robinson & Marino, 2015). In the following text, we will describe several cognitive biases
that have been investigated most extensively in the context of risk perception.
Optimism bias. Optimism bias refers to the tendency for people to overestimate the probability
of positive events while underestimating the probability of negative ones (Weinstein, 1984). In
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other words, people tend to perceive that they are less likely than other people to experience
negative events. Optimism that is unrealistic corresponds to the underestimated risk in a range
of situations such as job risk (Cooper, 2003), the risk of car accidents (DeJoy, 1989), and the risk
from air pollution (Hatfield & Job, 2000). What is important to note here is that the optimism
bias is greater for risks that are perceived as beneficial for individuals (for example, mobile
phone radiation) than for those that affect society or the environment (e.g. GM food or climate
change) (Costa‐Font, Mossialos, & Rudisill, 2009). Also, optimism bias is larger for risks that
infrequently occur than for those that are perceived as being more common (Harris, Griffin, &
Murray, 2008).
The illusion of control. Related to the optimism bias is the illusion of control which manifests in
the tendency for people to overestimate the control they have over events, even over those
that are governed by chance (Langer, 1975). This tendency leads to the perception of risk as
being smaller, due to the belief that one’s skill can prevent negative outcomes (Keh, Foo, & Lim,
2002; McKenna, 1993). On the other hand, having a feeling of control can motivate protective
behaviour; hence illusion of control bias in the context of environmental challenges can, in fact,
be adaptive (Milfont, 2012; Whitmarsh & O'Neill, 2010).
The availability bias. In judging frequency of events people sometimes use the ease with which
they can recall particular examples (Tversky & Kahneman, 1974). The availability heuristic is of
great importance in assessing risk given that the events that are recent or more covered in the
media, for example, murder, accidents, and tornadoes, will be perceived as riskier (Lichtenstein,
Slovic, Fischhoff, Layman, & Combs, 1978). On the other hand, risks for which it is harder to
recall concrete examples given that they are, for example, less “dramatic”, are underestimated
(Lichtenstein et al., 1978). A follow-up study by Combs and Slovic (1979) showed that people’s
errors in judging probability was strongly associated with selective reporting in newspapers.
The representativeness bias. Related to the availability heuristic is the representativeness
heuristic which manifests as the tendency for people to judge events as more likely because
they look representative for the group they belong to and the process by which they were
generated (Kahneman & Tversky, 1972). For example, people perceive a coin-toss run of
HTHTHTHT to be more likely than HHHHTTTT because the former looks more random than the
latter. The representativeness bias comes as a consequence of a range of laypeople’s errors in
interpreting statistical information − people ignore base rates and sample sizes, and do not
estimate correct conjunctive probabilities amongst others (Tversky & Kahneman, 1983). For
example, because of the stereotype regarding the strong association between smoking and lung
cancer, both smokers and non-smokers overestimate smokers’ chances of getting lung cancer
(Viscusi, 1992). Similarly, instead of using base rates people rely on stereotypes and thus
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estimate that smokers are more likely to die from lung cancer than from heart disease
(Strecher, Kreuter, & Kobrin, 1995).
The narrative bias. We previously presented findings that indicate that information obtained by
personal experience influences (risk) behaviour (and presumably the perception of the situation
that precedes the behaviour) more than the same information presented by the means of
formal description (Weber et al., 2004). In 1977, Borgida and Nisbett demonstrated that the
same held for experiences of others. Namely, these authors showed that students’ course
choice was much more influenced by brief information they received from a small number of
other students than by the course evaluations that were given in the form of statistical
summary, i.e. as averaged rating of all students who previously took the course (Borgida &
Nisbett, 1977). This dominance of narrative bias is also present in the domain of risk
assessment. For example, Betsch, Renkewitzand, and Haase (2013) showed that narratives
regarding the adverse events related to vaccines affected perceived risk of vaccination more
than the information presented in the form of statistical risk. This effect was stronger when the
narrative was highly emotional (Betsch et al., 2013).
The anchoring-and-adjustment bias. The anchoring-and-adjustment error occurs when a
person adjusts subsequent information in accordance with a so-called anchor – a specific, not
necessarily relevant, piece of information, typically the first one one was presented with
(Tversky & Kahneman, 1974). The anchoring usually results in estimates that are inaccurate
since they are not updated when new information is received but rather remain close to the
anchor. For example, an initial price set for a particular item acts as a standard and all
subsequent offers are evaluated with respect to the original price. The anchors come from
various sources – from ourselves, from other people, both competent and non-competent, from
the media and their effects are very strong and persistent. Anchoring remains present even in
cases when participants are informed of it (Wilson, Houston, Etling, & Brekkeand, 1996) and it
has been found in experts as well (Northcraft & Neal, 1987).

3.2.5 Affective Processes
In the modern risk perception literature, affective processes are claimed to be equal, if not
more important than analytic processes for the prediction of the perceived risk (Weber, 2010).
During the last two decades, many findings from the studies within the psychometric
perspective on the role of the so-called affect heuristic in assessing risk and studies on the role
of specific emotions in judgement and decision making, in general, paved the way for affect and
emotions into the risk perception research. Thanks to these studies, risk perception researchers
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now routinely investigate variables related to affective processes along with the objective risk
variables that have been traditionally used.
Early studies within the psychometric paradigm of Fischhoff, Slovic, and colleagues (Fischhoff et
al., 1978) demonstrated that the perception of dread is the most important variable in
predicting risk across various hazards. Similarly, Sandman (1989) argued, based on his research,
that the reliance on outrage is what differs public from experts when it comes to risk
assessment. These and similar findings suggest that affective processes play a great role in risk
perception and that they have little to do with possible risky outcomes and their probabilities.
This extensive work on the role of affect in risk perception led to the introduction of the term
“the affect heuristic” (Slovic, Finucane, Peters, & MacGregor, 2002). The affect heuristic
describes the role of the affective states that are less specific and intense than specific emotions
(for example, fear and anger) in risk perception. These subtle feelings are called affect, and they
refer to both: (i) experienced positive or negative feelings, and (ii) positive or negative quality of
stimulus.
Studies have shown that non-intense affect, i.e. mood, indeed influences risk perception. When
in a good mood people tend to make judgements that are more optimistic than those that are
made when in a bad mood (Kavanagh & Bower, 1985; Wright & Bower, 1992). What is
important to note here is that the current mood does not have to be induced by the situation at
hand in order to influence risk assessment. In a classic study by Johnson and Tversky (1983),
participants who were reading newspaper articles that provoked the feeling of sadness in a
later task estimated risk of dying from various causes as higher compared to the people who
were reading happy articles.
As previously mentioned, according to the advocates of the affect heuristic affect also refers to
the emotional evaluation of the stimulus, i.e. stimuli/activities/events can be “liked” or
“disliked”. This property of likeability is associated with the perceptions of risk. If something is
“liked”, people will perceive its risk as low, while the risk of “disliked” items or events will be
judged as high (Alhakami & Slovic, 1994). On the contrary, when we consider the perceived
benefit − a concept quite distinct but related to the risk − “liked” activities will be perceived as
having a high benefit, whereas “disliked” activities will tend to be perceived as low in benefit
(Alhakami & Slovic, 1994). In other words, it seems that there is a negative correlation between
the perceptions of risk and benefit given that the items perceived as high in risk are also
perceived as low in benefit. This finding is surprising given that objective risk and benefit are
usually positively associated in the environment (McDaniels, Axelrod, Cavanagh, & Slovic, 1997).
Nevertheless, if we take likeability into the consideration, this unexpected association between
(perceptions of) risk and the benefit is easier to understand (Alhakami & Slovic, 1994).
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Similarly to the affect heuristic proposed by Fischhoff, Slovic, and colleagues, Loewenstein and
associates proposed the so-called risk-as-feelings model (Loewenstein et al., 2001), which
concentrates on the role of the emotions that are experienced at the moment of decision
making or risk assessment. Loewenstein and Lerner (2003) call these actually experienced
emotions immediate and distinguish them from the expected or anticipated emotions, which
are, in fact, emotional consequences of potential risky outcomes. Although these expected
emotions are recognized in the risk perception models as an additional factor influencing risk
assessment, the whole process is still viewed as mainly cognitive one (Loewenstein et al., 2001).
For this reason, Loewenstein and colleagues (Lerner, Gonzalez, Small, & Fischhoff, 2003;
Loewenstein et al., 2001; Loewenstein & Lerner, 2003) concentrate on the role of emotions
which appear in the processes of judging or decision making, as a result of these processes, and
therefore can be considered to be an integral part of decision making process. However, these
researchers are also interested in the effects of the incidental immediate emotions – emotions
that are caused by the factors that are not related to the decision at hand (Loewenstein &
Lerner, 2003).
In their research, Loewenstein, Lerner, and colleagues have shown that specific immediate
emotions, both integral and incidental, have specific effects on perceived risk. For example, fear
and anxiety increase perception of risk and risk-aversive behaviour, while anger lowers
perceived risk and facilitates risk-seeking choices (Lerner et al., 2003). The authors explain
observed differences in effects of specific emotions on perceived risk in terms of appraisals that
are linked to these emotions. Namely, since fear is linked to the judgements of uncertainty and
situational control, it increases perceived risk, while anger, which corresponds to the perception
of certainty and the feeling of individual control, decreases it (Lerner et al., 2003).
Anger and fear, along with worry, have been shown to predict risk perceptions in specific
domains, including the risk perceptions of some types of disasters, such as terrorism (Sjöberg,
2007). Sjöberg (2007) also demonstrated that these emotions are important determinants of
the risk perceptions of mobile telephones and genetically modified foods. Similarly, Lu, Xie, and
Zhang (2013) confirmed the opposite effects of anger and fear on risk perceptions related to
driving. Burns, Peters, and Slovic (2012) have shown that the variable that referred to the
negative emotional reactions (consisting of sadness, anxiety, fear, anger, worry, and stress) was
(the most) predictive for the risk of economic crises. Although the effects of fear and anger have
been studied most extensively, there are studies that suggest that other specific emotions
might play an important role in risk perception as well, but in other domains. For example,
disgust predicts risk perceptions related to food safety (Nauta et al., 2008).
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3.2.6 Factors Related to the Risk Source
In addition to the factors reviewed so far, people’s perceptions of risk are also influenced by
their perceptions of a range of qualitative characteristics of the risk source, which has been
demonstrated in a large number of studies within the psychometric paradigm (Fischhoff et al.,
1978; Slovic, 1987; Slovic et al., 1980). According to Renn and Rohrmann (2000), the following
factors are cross-culturally the most important for perceived seriousness (or magnitude) of
risks:
− personal control over risk which increases risk tolerance, i.e. decreases perceived risk;
− institutional control over risk whose effect depends on the confidence in respective
institutions;
− voluntariness in risk acceptance which increases risk tolerance, i.e. decreases perceived
risk;
− familiarity with the risk source which increases risk tolerance, i.e. decreases perceived
risk;
− dread (or catastrophic potential and certainty of fatal impact) which decreases risk
tolerance, i.e. increases perceived risk;
− distribution of risk and benefits which depends on individual utility but is a strong social
incentive for rejecting risks;
− the artificiality of risk source which amplifies attention to risk and often decreases risk
tolerance, i.e. increases perceived risk;
− blame which increases quest for social and political responses.
In a subsequent reexamination of the influences of the factors related to the characteristics of
risk source on perceived risk it has been shown that they, in fact, affect risk perception to a
lesser extent than initially claimed (Sjöberg, 2000). Also, there were other objections to the
practice and, consequently, findings of the psychometric approach. For example, the
methodological (and statistical) treatment of the variable contributing the most to the
perceived risk, the dread, was called into question. According to Sjöberg and colleagues
(Sjöberg et al., 2004), dread is more an emotional reaction to the hazard than the property of it.
Therefore, it should be seen and treated as a consequence of perceived risk rather than as a
cause of it. Nevertheless, this and similar calls for caution should not prevent researchers from
including qualitative characteristics of risk source in their risk perception models. They should
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rather serve as a reminder that these variables are not all there when it comes to predicting
perceived risk and that other explanatory variables should be used as well.

3.3 Risk perception from the dual-process theory
A large body of findings over several decades of behavioural research indicated that there is a
distinction between intuition and reasoning, which raised considerable interest in the idea of
the dual-process system (Epstein, 1994; Jacoby, 1996; Myers, 2002). State-of-the-art
understanding of the cognitive process of thinking is well described in Kahneman (2012) who
calls these two thinking modes System 1 and System 2. System 1 operates automatically,
quickly, and easily, and can be seen as the brain’s intuitive approach that evolved earlier. On the
other hand, System 2 – the brain’s analytical mode that came later in evolution – requires
conscious effort and is, therefore, slower and more difficult (Kahneman, 2012). System 1 helps
us go through a complex and time-limited world by using heuristics and emotional reactions,
while System 2 enables us to make unbiased, rational, rule-based decisions. System 2 also
monitors the work performed by System 1 and intervenes if necessary (Gilbert, 2002). Although
intuitive decision making has typically been considered irrational, it usually comes up with
solutions which are, in fact, adaptive. At the same time, the deliberate System 2 can result in
poor decisions (Kahneman, 2012).
When we look at risk perception from the perspective of the dual system of thinking, the
observed distinction between affective-intuitive perceptions of risk and cognitive-analytic
assessments of it can be, in fact, seen as a result of different thinking processes. The role of
intuitive System 1 in facilitating adaptive behaviour related to risk, especially in situations under
uncertainty, has been documented in various studies (Loewenstein et al., 2001; Peters, Västfjäll,
Gärling, & Slovic, 2006). It seems that the human cognitive system evaluates both the severity
(dread risk, in terms of psychometric approach) and the uncertainty (unknown risk, in
psychometric paradigm terminology) components of the potential risk by the means of affective
reactions to risk, which is consistent with the idea of the risk-as-a-feeling hypothesis
(Loewenstein et al., 2001).
At the same time, humans are also capable of assessing risk in a cognitive-analytical way by
using formal logic and estimating probabilities which has been assumed to be the dominant way
in which people make their choices and decisions (Slovic & Peters, 2006; Starr, 1969). Although
Loewenstein and colleagues argue that when affective and cognitive estimates of risk diverge,
affect is more likely to guide behaviour (Loewenstein et al., 2001), there are findings that
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indicate that how affect and cognition will interact, i.e. what will be the direction of the
influence and which information will have primacy in guiding behaviour, depends mainly on the
context (Lai, Hagoort, & Casasanto, 2012).
We previously presented findings that indicate that people rely more on the information from
their and experiences of others than on the information from objective and more accurate data
presented in the formal way of, for example, statistical summaries (Betsch et al., 2013; Weber
et al., 2004). This human tendency can also be understood in terms of two thinking systems.
Namely, learning from experiences involves affective System 1, while learning from formal
descriptions requires the engagement of System 2. Given that it is faster and easier to assess
risk using System 1, in the situation of having an opportunity to choose, people prefer intuitive
learning from experiences compared to the more difficult learning from statistical descriptions
operated by System 2 (Erev & Barron, 2005).
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4. Chapter 3: Risk Perception and Characteristics of
Disasters
Numerous studies have shown that in terms of risk, natural disasters are perceived differently
compared to man-made disasters (Brun, 1992; Rudski, Osei, Jacobson, & Lynch, 2011;
Yamamura, 2012). In general, people tend to be more concerned about man-made disasters
(Baum, Fleming, & Davidson, 1983; Brun, 1992; Siegrist & Sutterlin, 2014), and tend to perceive
their outcomes as more negative compared to natural hazards (Siegrist & Sutterlin, 2014). Manmade disasters cause more intensive consequences on people’s psychophysical health (Danieli,
Brom, & Sills, 2005; Rogers, Amlo, Rubin, Wessley, & Krieger, 2007), especially in terms of
chronic stress (Baum, Gatchel, & Schaeffer, 1983). Additionally, it has been demonstrated that
man-made disasters impact a larger number of people compared to natural hazards (Baum,
Fleming et al., 1983). The loss of confidence in the authorities after man-made disasters
increases perceived risk in the general population, as well as in the direct victims (Baum,
Fleming et al., 1983). These findings have important implications for policy makers, bearing in
mind that the existing communication, protection, and response measures in the context of
disasters are often similar for different types of disasters (Weichselgartner, 2001).
Understanding similarities and differences between natural and man-made hazards is essential
due to the fact that disasters have shown to be more complex in the last few decades and
consisted of both natural and human-caused elements. It has been argued that, for the first
time in the history, human activity has become a significant cause of climate change and global
warming process (Swim et al., 2011). Direct consequences of those phenomena often include
natural hazards including severe weather events such as floods, hurricanes, heat waves, ﬂoods,
and droughts (Doherty & Clayton, 2011). In other words, the objective distinction between
natural and man-made hazards is slowly vanishing, urging for a new approach to complex
disasters (Wachinger et al., 2013). Similar trends can be observed in the perceived distinction
between types of disasters. It has been demonstrated that nowadays more people tend to
believe that frequency and severity of natural hazards (such as floods or heat waves) are caused
or at least increased by the human interference (Lindell & Perry, 2012). Hence, risk assessments
associated with global warming and climate change need to be addressed from both the
perspective of man-made and natural hazards.
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Global warming and climate change processes also increase the probability of a relatively new
type of disasters called “Natech” accidents - technical accidents caused by natural hazards
(Krausmann et al., 2011). For example, the Fukushima accident, one of the worst nuclear
catastrophes in history, was caused by two natural events (tsunami and earthquake). The
consequent analyses of the Fukushima accident have shown that the existing practices for
technological disasters were not completely adequate for this complex disaster and that multidisaster accidents require a special risk management approach (Cruz, 2012). Hence, as we have
already mentioned in the introduction of this deliverable, natural and man-made disasters must
be analyzed in relation to each other, so that adequate disaster strategies could be developed
(Krausmann et al., 2011).
In the first part of the following text, we will discuss different approaches aiming to explain the
observed differences in the perceived risk of natural and man-made hazards. Afterwards, we
will provide the most important findings regarding risk perception, separately for each type of
disaster.

4.1 The Origins of Differences in Perceived Risk in
Natural and Man-made Disasters
4.1.1 The “Affect Heuristic”
The available literature provides several explanations for the observed differences in perceived
risk related to different types of hazards. The first explanation comes from the “affect heuristic”
model of risk perception proposed by Finucane and colleagues (2000). These authors suggested
that people tend to judge events as “good” or “bad” automatically and that the affect linked
with this judgment influences the level of perceived risk (Finucane et al., 2000). Events that
provoke positive affect are perceived as more beneficial and safe, while events that are
followed by negative affect are perceived as more risky (Finucane et al., 2000). According to this
model, natural hazards should be perceived as less risky than man-made hazards due to the
argument that nature itself is often perceived as good and associated with positive affect
(Rozin, 2005; Rudski et al., 2011).
To investigate this hypothesis, Rudski and colleagues conducted a study where participants had
to choose between natural and man-made (intentional or unintentional) hazard scenarios that
were equally severe and had the same negative outcomes (Rudski et al., 2011). Additionally,
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participants rated scenarios in terms of their dangerousness, scariness, likelihood, and fairness.
Results of this study showed systematic preference toward natural disasters (Rudski et al.,
2011). Almost all human-caused scenarios were rated as more dangerous, scarier, and worse
than natural scenarios. More importantly, even when the natural scenario was judged as more
dangerous, it was still preferred in relation to the man-made hazard scenario (Rudski et al.,
2011). Both types of disasters were rated as equally (un)fair and equally likely to happen (Rudski
et al., 2011), which is in line with studies showing that the perceived likelihood of a disaster
does not necessarily figure in people’s risk assessment (Renn, 2004). As we have already
discussed, rare disasters often represent a source of the greatest worry in people (Clarke &
Short, 1993). According to Rudski and colleagues (2011) results of this study confirmed that
people’s risk assessment is intuitive and based on emotions, as suggested in the “affect
heuristic” model (Finucane et al., 2000).
The “Affect heuristic” model has also been investigated in a study conducted by Siegrist and
Sutterlin (2014). These authors aimed to investigate whether the characteristics of a disaster
influence risk assessment. Results of this study showed that people tend to perceive man-made
hazards more negatively compared to natural hazards − both when a disaster affects humans as
well as in the case when it affects the environment (Siegrist & Sutterlin, 2014). Even though the
presented outcomes of the man-made and natural hazards were identical, participants
perceived the outcomes of the man-made hazards as more severe and the suffering of victims
as greater compared to the natural hazards (Siegrist & Sutterlin, 2014). Particularly interesting
results were obtained when participants were asked to judge risk related to solar and nuclear
power, which both can be considered to be an artificial (man-made) technology. Even though
participants were informed that the two technologies carry the same level of risk, they have still
evaluated the risk related to nuclear power as higher and less acceptable (Siegrist & Sutterlin,
2014). According to the authors of the study, these findings can be discussed in the context of
the “affect heuristic” model. Namely, since solar power is perceived more positively given that it
is associated with the sun (i.e. nature), it is, consequently, perceived as less risky (Siegrist &
Sutterlin, 2014).
It is stated that the observed positive associations people have about nature and natural
items/events can be explained in terms of two types of beliefs – instrumental and ideational
(Rozin et al., 2004). Instrumental beliefs refer to the functional superiority of natural entities
and include beliefs about natural entities as purer, safer, and more pleasant than artificial
entities, while human intervention in nature causes damage (Rozin et al., 2004). On the other
side, the ideational factor is based on the moral reasoning and proposes that natural entities
are more moral or simply “right” (Rozin, 2005). Similarly, some studies showed that man-made
technologies (i.e. nuclear power) are being perceived as immoral and unethical (Frewer,
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Howard, & Shepard, 1997; Keller Visschers, & Siegrist, 2012). In 2000, Sjöberg conducted a
study, which was the first to investigate whether risk assessment in man-made disasters is
associated with the perception of artificial technologies as being immoral. In his study, Sjöberg
(2000) identified the factor called “tampering with nature” which consist of aspects like
“immoral risk” and “human arrogance” and demonstrated the high predictive value of this
factor regarding the risk perception. Later studies confirmed that people who tend to perceive
man-made technology as tampering with nature also tend to perceive it as riskier (Siegrist &
Sutterlin, 2014).
Furthermore, in a study conducted by Rozin (2005), participants rated the “naturalness” of
different natural entities before and after they underwent some physical or chemical
transformation (for example, freezing, genetic engineering, and mixing with other entities).
Results of this study showed that people systematically preferred the entity that was exposed
to a lesser number of transformations, even when adding transformations meant giving back
the naturalness to the entity (Rozin, 2005). In other words, this study showed that people tend
to perceive the interference with nature as negative, regardless of the purpose of that
interference. Hence, the preference for natural hazards observed in previous studies might be
the consequence of people perceiving man-made hazards as more immoral (Rudski et al., 2011;
Siegrist & Sutterlin, 2014).
According to the “affect heuristic”, natural and man-made hazards evoke different emotions in
people, which further influence their risk assessment. However, studies have shown that, in
addition, those emotions influence people’s behaviour both during and after the disaster.
Natural disasters are usually perceived as beyond anyone’s control, hence they usually evoke
sadness and willingness to help other people (Nerb & Spada, 2001). On the other hand, manmade hazards are followed by a greater anger, especially those that are perceived as intentional
(Rudski et al., 2011). As a consequence, man-made disasters usually bring more blame and
outrage and less helping behaviour (Nerb & Spada, 2001). Behavioural differences in the
context of natural and man-made disasters will be further discussed in a separate subchapter
with the same title.

4.1.2 Psychometric Paradigm
Differences in the level of perceived risk of natural and man-made hazards can also be discussed
in the context of the psychometric paradigm (Fischhoff et al., 1978; Slovic et al., 1980). Studies
within this paradigm have proposed a number of different factors that influence the risk
assessment including familiarity with the risk, controllability of the risk, voluntary acceptance of
the risk, the novelty of the risk, and the frequency of the risk (Brun, 1992; Renn & Rohrmann,
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2000; Slovic & Weber, 2002). The higher order factors usually discussed in the context of
perceived risk are: (a) “dread” - defined as the perceived lack of control, perceived catastrophic
potential and mortality of the event, and (b) “unknown” - defined as the perception of
familiarity and novelty of the risk (Peters & Slovic, 1996).
It has been shown that risk assessment in natural and man-made disasters differs regarding the
factors identified within the psychometric paradigm. Brun (1992) demonstrated that natural
hazards (such as floods and hurricanes) are predicted strongly by their novelty, while
dreadfulness has much weaker predictive value. On the other hand, risk assessment in manmade disasters is predominately based on the perception of dread and causalities (Brun, 1992).
Furthermore, it has been shown that man-made hazards (such as nuclear accidents) tend to be
rated as very high on both dread and the unknown factor, hence they produce a higher level of
concern compared to natural hazards (Peters & Slovic, 1996).
According to another group of authors, the most important factors influencing risk perception
are familiarity with the risk, controllability of the risk and the number of people affected by the
risk (Beck, 1999, according to Rogers et al., 2007). The more familiar and controllable the risk is,
and the fewer people are affected by it − it is perceived as lower (Beck, 1999, according to
Rogers et al., 2007). The comparison of natural and man-made disasters regarding these
dimensions resulted in the following conclusions (Rogers et al., 2007):
i.

Natural disasters are familiar and well established, hence the risk linked with them
tends to be underrated. Opposite to that, man-made disasters are unknown, which
increases the level of risk associated with them.

ii.

Man-made disasters are perceived as out of the control of the general public, which
increases the perception of risk associated with them.

iii.

Man-made disasters (i.e. radiation after nuclear accidents) tend to be perceived as
disasters that affect a large number of people including future generations, which is
associated with a higher level of perceived risk.

It is important to note that the available literature provides contradictory conclusions regarding
the relation between perceived controllability, disaster type and the level of perceived risk.
Opposite to Rogers and colleagues’ conclusions (2007), some authors demonstrated that manmade disasters are perceived as more controllable since they can often be linked with the
responsible perpetrator (Siegrist & Sutterlin, 2014), while natural disasters are perceived as
unpreventable, hence less controllable (Brun, 1992). This inconsistency in previous results does
not come as a surprise since we can assume that both natural (for example, hurricanes) and
man-made (for example, nuclear accidents) disasters may be perceived as uncontrollable by the
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made disasters is the perception that “someone else was in control, and then lost it “. As it was
stated in the study of Baum and colleagues: “Natural forces are by definition uncontrollable (….)
Technological catastrophes reflect a failure by systems that once were under control” (Baum et
al., 1983, p. 346). In the same study, it was suggested that not having control when one expects
to have it represent a different concept in relation to the situation when controllability of the
situation was never expected (Baum et al., 1983). Since controllability seems to be more
complex when discussed in the context of different hazards, future studies should further
investigate both the perceived controllability of different disaster types and its effects on
perceived risk.
In a study by Baum and colleagues, natural and technological disasters were compared in terms
of their suddenness, power, destructiveness, predictability and low point of the event (Baum et
al., 1983). The first important difference between such disasters is the familiarity of disasters –
while natural disasters were perceived as familiar to the majority of participants, technological
disasters were not, since they have low frequency of occurrence (Baum et al., 1983). Regarding
their suddenness and power, natural and technological disasters have shown to be similar –
both types of disasters could be explained as sudden and powerful (Baum et al., 1983). When
comparing their destructiveness, technological disasters often produce less visible threats (i.e.
radiation exposure), which produce more chronic effects in people compared to the
consequences of natural events, which are often immediately visible (Baum et al., 1983). The
chronic effects observed after man-made disasters can be explained with the fact that manmade disasters usually do not have a clear low point. For example, if people believe that they
were exposed to radiation, it will be associated with long-term concern regarding possible
future diseases (Baum et al., 1983). Since the possible long–term consequences of such events
are unfamiliar and often unpredictable, people continue to live in a state of anxiety for a long
period after a disaster has happened (Furedi, 2007). This long-term impact is particularly
characteristic for the perceived risk of terrorism, which, alongside with being sudden and
destructive, is also perceived as lacking rational explanation (Perry & Lindell, 2003).

4.1.3 Experience with Disaster and the Influence of the Media
Rudski and colleagues (2011) proposed another explanation for the preference of natural
disasters observed in previous studies (Baum et al., 1983; Brun, 1992; Siegrist & Sutterlin, 2014).
According to them, when assessing risk, people include their expectancies about the typical
severity of an event, which are argued to be formed through personal experience and the
media (Rudski et al., 2011). For example, many people have survived or know someone who has
survived heat waves or an earthquake; hence these risks are perceived as less dangerous in
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relation to the unknown events such as chemical poisoning (Rudski, 2011). Additionally, heats
(as well as droughts) are considered to be low-visibility events with little media coverage
regarding the seriousness of their consequences (Aten & Boan, 2016). Similarly, people tend to
ignore the risk of excessive sun exposure, since it is something they have experienced without
immediate negative consequences (Rudski et al., 2001). On the other hand, rare and highly
dreadful disasters are usually extensively covered by the mass media, which result in the
overestimation of risk related to rare disasters (Gierlach, Belsher, & Beutler, 2010). Extensive
media coverage and high-visibility of an event further increase the perceived risk of rare events
such as terrorist attacks or nuclear accidents, regardless of the objective risk level (Nerb &
Spada, 2001).
For example, the anthrax threats were causing great concern among US citizens after the 9/11,
due to the intensive media coverage, even though they affected fewer people than other risks,
which were not covered at the time (Schmidt, 2004). By investigating the differences in risk
perception after the Fukushima accident, Yamamura (2012) showed that the experience of the
artificial accident (nuclear accident) increased the perceived risk of man-made disasters, while
the experience of the simultaneous natural disasters (earthquake and tsunami) had no such
effect. He explained his results with the fact that nuclear accident, as a low-probability event,
was more included in the media content, hence people “experienced” it more frequently
(Yamamura, 2012). This phenomenon is known as “the availability bias” (Tversky & Kahneman,
1973), which was discussed in the chapter regarding cognitive biases present in risk assessment
The above-described role of the media in people’s risk assessment can play a significant role in
preparing people for potential hazards. Namely, it has been shown that media content has a
stronger influence on people who were not directly involved in any disastrous event compared
to victims of previous disasters (Wachinger et al., 2013). It is believed that this kind of indirect
experience can increase people’s preparedness, at least at some level (Wachinger et al., 2013).

4.2 Differences in Behavioural Tendencies in Different
Types of Disasters
In 2000, Böhm and Pfister conducted a study to investigate whether the perception of a risk’s
cause influences people’s behaviour during and after a disaster. This study also aimed to
investigate whether emotions have a mediating role in people’s behaviour in the context of
different environmental risks. The main hypothesis of the study was that the perception of the
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hazard’s cause (natural or man-made) affects both cognitive and emotional processes (through
the risk assessment), but also people’s behavioural tendencies during and after a disaster.
In this study a more complex typology of disasters was used – disasters were categorized in
terms of two dimensions: (1) anthropogenic or natural and (2) with consequences for human or
with consequences for nature.By combining these dimensions, Bohm and Pfister (2000) propose
four types of environmental risks: (a) ME (men-environment) risks in which humans affect
nature without causing any harm to people (i.e. leaving nuclear waste on the moon); (b) EM
(environment-men) risks that include natural disasters in their basic sense (i.e. hurricanes or
earthquakes); (c) MEM (men-environment-men) risks, which are human-caused environmental
risks that put humans in danger (i.e. global warming) and (d) EE (environment-environment) risk
such as forest fires in unsettled areas (Bohm & Pfister, 2000). Results of this study have shown
that behavioural tendencies named “help”, “aggression” and “political action” are related to the
perceived cause of the risk. Namely, if a risk is perceived as caused by nature, people tend to
focus on the consequences of a disaster, and they show higher preferences toward helping
behaviours (Bohm & Pfister, 2000). This is in line with previous studies that demonstrated that
natural hazards are often followed by altruistic emotions and willingness to help other people
(Nerb & Spada, 2001). On the other hand, if the risk is perceived as human-caused, it provokes
tendencies to aggression and social/political action (Bohm & Pfister, 2000). This is in line with
studies showing that blame, mutual recrimination, and conflict are the most often
consequences of man-made disasters (Freudenburg, 1997; Furedi, 2007). In other words, while
natural disasters often lead to solidarity, “technological disasters help create a corrosive
community” (Furedi, 2007).

4.3 Risk Perception in the Context of Natural Disasters
Risk perception has shown to be an important predictor of preventive and adaptive behaviours
associated with natural disasters such as floods, earthquakes, and hurricanes (Grothmann &
Reusswig, 2006; Lindell & Prater, 2000). Natural hazards can be classified by their onset time as
slow-onset such as droughts, floods, and volcanic eruptions, and fast-onset such as flash floods,
tsunamis, cyclones, and earthquakes (Lin Moe & Pathranarakul, 2006). The onset time of the
hazard affects mitigative action – fast-onset hazards urge for immediate response and
protective behaviour, while slow-onset hazards provide the opportunity for communities to
modify existing practices to reduce the effects of a hazard (Cutter et al., 2008). In order to
motivate people to involve in precautionary and protective behaviours, it is important to
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understand which factors influence their risk assessment. Previous studies have shown that
those factors can be divided into two wider categories: (1) factors related to the characteristics
of the disaster and (2) factors related to the characteristics of the (possible) victims (Ho, Shaw,
Lin, & Chiu, 2008). In this chapter, we will present results and conclusions from previous studies
regarding both categories of factors.
Regarding the short-term effects of natural hazards, studies show that the acute stress disorder
is the most common psychological disorder occurring after different natural disasters
(Steinglass & Gerrity, 1990). The number of people who develop long-term health problems
(such as posttraumatic stress disorder, anxiety, and depression) goes around 30% of disaster
victims (Kılıç & Ulusoy, 2003) in the period up to 13 years after the disaster (Briere & Elliott,
2000). Several studies have demonstrated that the intensity and duration of psychological
consequences after a natural disaster are related to the amount of damage/loss people
experienced during a disaster – people who experienced greater losses were more likely to
suffer from the long-term consequences (Bland, O'Leary, Farinaro, Jossa, & Trevisan, 1996;
Briere & Elliott, 2000; Kılıç & Ulusoy, 2003).

4.3.1 Factors Related to the Characteristics of a Disaster
The review of the existing literature shows that there are only a few studies that have directly
compared different natural disasters in the context of risk perception. In other words, in the
available literature “natural hazards” are often discussed as a category whose members share
similar characteristics (Brun, 1992; Rudski et al., 2011; Yamamura, 2012).
In 2004, Ho and colleagues conducted a study that investigated the differences in risk
perception related to floods and landslides (Ho et al., 2008). This study has demonstrated that
floods and landslides differ in terms of several important risk dimensions. First of all, it has been
noted that people tend to perceive outcomes of the floods and landslides differently. Namely,
floods are being perceived as financial rather than life threats, while landslides are being
dominantly perceived as life threatening events (Ho et al., 2008). According to the authors,
observed differences in perception tend to cause differences in mitigation actions – people who
are in risk of floods tend to engage in a greater number of protective behaviours (e.g., move
their possessions to the upper stories and position sand bags), while the landslide victims often
tend only to evacuate when necessary (Ho et al., 2008).
The most interesting result of this study has shown that perceived controllability correlates
negatively with the perceived dread of the landslides − the perceived controllability tend to be
higher if perceived dread is lower. Interestingly, that has not been the case for floods. These
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results have been explained by the so-called “concern-specific” hypothesis. Namely, since the
main concern in floods is a financial loss it cannot be completely reduced by any mitigation;
hence the perceived controllability remains the same regardless of the perceived dread (Ho et
al., 2008). On the other hand, the main concern in a landslide is the loss of people’s lives, which
can be avoided with evacuation (Ho et al., 2008). The authors of this study concluded that “the
sense of controllability will remain high only if the type of disaster impact that concerns people
can be effectively prevented by their actions” (Ho et al., 2008, p. 642).

4.3.2 Factors Related to the Characteristics of the (Possible) Victims
Age and gender. The results of previous studies regarding the influence of age and gender on
perceived risk of natural disasters are rather inconclusive. A number of studies showed no
differences between men/women, and younger/older people in terms of perceived risk
(Burningham, Fielding, & Thrush, 2008; Siegrist & Gutscher, 2006; Tekeli‐Yeşil, Dedeoğlu,
Braun–Fahrlaender, & Tanner, 2010). On the other hand, some studies showed that women,
and elderly people tend to be more concerned about natural disasters (Ho et al., 2008; Kellens,
Zaalberg, Neutens, Vanneuville, & De Maeyer, 2011), and that they tend to estimate potential
losses as higher (Karanci, Aksit, & Dirik, 2005). Consequently, results regarding the effect of
gender and age on mitigating and protective behaviour in the context of natural disasters are
also inconclusive. Some studies demonstrated that men are more likely to take no mitigation
behaviours or to take less of it compared to women (Ho et al., 2008), while other studies found
no gender differences related to mitigation behaviour (Raška, 2015). Some authors have
proposed the so-called vulnerability hypothesis in order to explain the observed differences,
suggesting that females and elderly feel more vulnerable and in less control, hence they
perceive higher levels of risk in general (Flynn et al., 1994). Alternatively, a group of authors
stated that effects of age and gender are probably mediated by other intervening factors (such
as education and income), which must be taken into account in future studies (Wachinger et al.,
2013).
Education. The available literature does not provide a unique conclusion regarding the relation
between the level of education and perceived risk of natural hazards. While some studies found
no correlation between education level, and risk assessment and protective behaviours (Miceli,
Sotgiu, & Settanni, 2007), some authors stated that people with higher education are more
prone to different protective behaviours in the context of different hazards (Leiserowitz, 2006;
Wachinger et al., 2013). Ho and colleagues argued that higher education corresponds to higher
level of perceived controllability, regardless of the type of hazard (Ho et al., 2008). The
perceived controllability motivates people to engage in different mitigation actions suggested
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by governments and experts (Ho et al., 2008), such as supporting higher taxes to mitigate
climate change process (Leiserowitz, 2006).
Previous experience with disaster (and the periodicity of the phenomenon in a given
territory). Previous experience with natural disasters is considered to be one of the strongest
predictors of perceived risk of future natural disasters (Siegrist & Gutscher, 2006). Studies have
shown that people who were affected by some natural disaster in the past, tend to be more
concerned regarding future disasters and to have a greater sense of dread related to them (Ho
et al., 2008; Lawrence, Quade, & Becker, 2014). Additionally, it has been demonstrated that the
disaster experience tends to increase the number of protective behaviours in people as a form
of preparation for possible future events (Knocke & Kolivras, 2007; Siegrist & Gutscher, 2006).
For example, one study has shown that people who have directly experienced floods in the past
have shown higher level of perceived risk, greater willingness to be involved in household
preparation for future floods, and greater willingness to cooperate with authorities compared
to people who did not experience floods (Lawrence et al., 2014). Studies have also shown that if
people experienced any damage or loss caused by floods they tend to be more willing to
purchase flood insurance (Siegrist & Gutscher, 2006; Zaleskiewicz, Piskorz, & Borkowska, 2002).
The increased involvement in protective behaviour after the disaster experience has also been
shown for earthquakes (i.e. buying earthquake insurance, developing evacuation plan, selecting
safe destination, preparing water and food supplies etc.) and volcanic disasters (buying volcano
insurance, learning the breathing protection measures, developing evacuation plan, selecting
safe destination etc.) (Perry & Lindell, 2008). It is hypothesized that personal experience with a
disaster provides people with a detailed illustration of the threat, which then results in a higher
level of perceived risk and a greater number of future protective behaviours (Wachinger et al.,
2013).
Interestingly, it has been shown that the relationship between previous experience and risk
perception is mediated by the severity of experienced damage and the amount of time that has
passed since the experience (Wachinger et al., 2013). Namely, studies have shown that if
experienced disaster had low severity people tend to believe that future events would also have
less severe outcomes (Halpern-Felsher et al., 2001). Hence, previous experience results in a
false sense of security and lower level of perceived risk (Siegrist & Gutscher, 2006; Wachinger et
al., 2013). In other words, the disaster experience with benign consequences tends to provoke
optimism bias, which reduces the motivation for engaging in protective behaviours (Lawrence
et al., 2014). These results demonstrate that perceived risk of future disasters is not influenced
by the previous experience itself, but rather by the severity of consequences experienced in the
disaster (Wachinger et al., 2013).

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

65/101

The perception of future risks is also affected by the time that has passed from the previous
hazardous event - as the time passes, the level of perceived risk is argued to become lower
(Raška, 2015).This trend has been confirmed for different natural disasters. For example, it has
been shown that the perceived level of flood risk is not stable within a community, but it
changes over time decreasing between flood events (Raška, 2015). In another study, Baker and
colleagues investigated evacuees after Hurricane Katrina in New Orleans in 2006 (Baker, Shaw,
Riddel, & Woodward, 2009). They evaluated people’s risk perception shortly after the accident
and after one year. Even though all participants were personally affected by the hurricane and
suffered great material losses, after one year they showed a lower level of perceived risk
compared to the first evaluation (Baker et al., 2009). Similar results were obtained in relation to
earthquake disasters. Burger and Palmer (1992) investigated the optimism bias in students that
have experienced the earthquake in California in 1989. Their study showed that immediately
after the accident, participants did not show any optimism bias regarding future natural
disasters. But, three months after the earthquake, optimism bias regarding future earthquake
accidents was noticeable in almost all participants (Burger & Palmer, 1992). It has been
proposed that disaster events decrease the level of optimism bias for a short period after which
it returns to the baseline level (Trumbo, Meyer, Marlatt, Peek, & Morrissey, 2014). These results
are in line with the classical reinforcement learning models (Weber et al., 2004), which states
that recent events have greater influence on cognitive judgements and behavior compared to
distant ones.
Trust in authorities and experts. By reviewing 30 European studies on risk perception related to
natural hazards (floods, heat-related hazards, and alpine hazards), Wachinger and colleagues
concluded that trust in authorities/experts represents an important factor for risk assessment
and risk behaviour (Wachinger et al., 2013). Previous studies have demonstrated that the level
of trust in authorities plays a significant role when the uncertainty of the situation is high and
when the lack of knowledge is present, which is the case with infrequent and dreadful natural
hazards (Paton, 2008). In those cases, trust (i.e. relying on the experts’ knowledge) is in the
function of reducing the perceived concern (Siegrist & Cvetkovich, 2000). In the context of
natural disasters, trust in authorities is important since it increases the probability that people
will behave in line with the advice of the authorities (Wachinger et al., 2013). But, it is important
to note that high level of trust in authorities can also have a negative effect on people’s
willingness to pursue any form of individual protective behaviour. Namely, high level of trust in
authorities might result in people believing that the preparedness for a disaster is an exclusive
responsibility of authorities (Wachinger et al., 2013).
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4.4 Risk Perception in the Context of Man-made
Disasters
As it has been previously discussed, studies have shown that the level of perceived risk of manmade disasters is higher compared to the perceived risk of natural disasters (Baum et al., 1983;
Brun, 1992; Siegrist & Sutterlin, 2014). People tend to overestimate the consequences of
human-caused disasters (Siegrist & Sutterlin, 2014) and to be affected by them for a long period
after they have happened (Danieli et al., 2005). It has been argued that man-made disasters
provoke more prolonged psychological consequences than natural disaster, especially in terms
of anxiety since those disasters are usually being perceived as unknown and with unfamiliar
health consequences (Hyams, Murph, & Wessely, 2002). It has been outlined that even
incidents with a small impact that include biological, chemical or nuclear weapons represent a
large-scale threat to public psychological health and citizens’ well-being (Hyams et al., 2002).
For example, studies involving victims of previous nuclear accidents have shown the persistence
of stress related symptoms up to two decades after an accident, as well as higher rates of
clinical depression, anxiety, and post-traumatic stress disorder in relation to control groups
(Baum et al., 1983; Bromet, Havenaar, & Guey, 2011). Additionally, nuclear incidents often
cause a number of people to experience symptoms similar to radiation exposure, which are
actually stress-induced (Rogers et al., 2007). Those situations are sometimes even described as
“mass sociogenic illnesses” (Hyams et al., 2002).
Similarly to nuclear accidents, long-term effects of terrorist attacks include depression, anxiety,
post-traumatic stress disorder, and substance use (Danieli et al., 2005). It has been argued that
after a terrorist attack has happened, the general level of public fear and anxiety can remain
high for years, since it provokes feeling of unsafety within activities that previously felt familiar
and safe (Hyams et al., 2002).
Correspondingly to natural disasters, man-made disasters can be categorized as slow-onset (i.e.
political crisis, refugee crisis) and fast-onset disasters (i.e. terrorist attack, nuclear accident),
which urge for different protective and adaptive measures (Ergun, Karakus, Keskinocak, Swann,
& Villareal, 2010).
In this chapter, we will present the chosen literature regarding the risk perception in man-made
disasters. We will present main findings regarding both technological disasters that can be
classified as man-made technological (e.g. nuclear accidents) and disasters that can be classified
as man-made non-technological (e.g. terrorism).
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4.4.1 Risk Perception and Technological Disasters
Even though statistical data shows that in the last decade technological disasters have been
almost as frequent as natural (International Federation of Red Cross and Red Crescent Societies,
2014), the literature regarding the perceived risk of technological disasters is still very limited
(Coleman, 2006). Most of the recent studies focused on perceived risk of nuclear accidents
(Sjöberg, 2000; Yamamura, 2012) and nuclear waste (Bouyer, Bagdassarian, Chaabanne, &
Mullet, 2001), since the usage of nuclear technology has been rapidly increasing (Coleman,
2006). The scientific interest in the perceived risk of nuclear accidents have also increased due
to the Fukushima nuclear accident in 2011, which was the second nuclear accident in history to
the measure seven on the International Nuclear Event Scale after the Chernobyl catastrophe
(Huang et al., 2013).
In terms of the psychometric paradigm, nuclear risk is perceived extremely high on both ‘dread’
and ’unknown’ factors (Slovic, 1987). Studies have demonstrated that the perception of
(possible) nuclear hazard is strongly influenced by emotions (Joffe, 2003) and especially strong
fear (Fischoff et al., 1978), which is one of the strongest predictors of the level of nuclear risk
(Keller et al., 2012; Slovic, Flynn, & Layman, 1991). Siegrist and Sutterlin (2014) stated that
when thinking about nuclear risk, people automatically think about radiation and its long-term
consequences, which in turn increases the level of perceived risk.
In a later study, Sjöberg (2000) has demonstrated that the factor called ‘tampering with nature’
has the most predictive value of the perceived nuclear risk. This study has shown that the
perception of human interference with nature increases the level of perceived risk (Sjöberg,
2000). This is in line with other studies showing that people perceive artificial technologies as
more immoral, which increases the perceived risk linked with them (Rudski et al., 2011; Siegrist
& Sutterlin, 2014).
Several other factors have been identified to correlate with higher perception of nuclear risk:
being female (Sjöberg, 2000), less educated (Whitfield, Rosa, Dan, & Dietz, 2004) and with lower
income (Sjöberg, 2000). On the other hand, greater trust in nuclear power and positive
attitudes towards it coincide with a lower level of perceived nuclear risk (Sjöberg, 2000;
Whitfield et al., 2004). Regarding the attitudes toward nuclear power, it has been demonstrated
that they are “asymmetrically plastic”: they rapidly change to extremely negative after a nuclear
accident, but they are hard to change even in the long periods without any accidents (Rosa &
Dunlap, 1994). Negative attitudes toward nuclear power have shown to be more frequent in
females and non-whites (Whitfield et al., 2004), which can be discussed in the context of
previously described vulnerability hypothesis (Flynn et al., 1994).
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Compared to victims of natural disasters, the optimism bias is less present in victims of nuclear
accidents. In other words, the perceived risk of the future technological accidents increases
dramatically after an accident and remain high for a longer period (Dolinski et al., 1987; Suls, et
al., 2013; Yamamura, 2012). It has been demonstrated that nuclear accidents also affect the
level of perceived risk in people who live far from the accident place and who are not in any risk
of its consequences (Yamamura, 2012). This specificity of the risk perception in the context of
technological accidents can be explained by the perceived loss of control, which we have
discussed in the previous chapter (for example see Baum et al., 1983).

4.4.2 Risk Perception and Man-made Non-technological Disasters
Man-made non-technological disasters, such as riots, crowd disasters, and events like the
ongoing global migrant crisis have been investigated far less in relation to disasters categorized
as technological in the context of risk perception. Previous studies have shown that perceived
risk of technological disasters is linked with the perception of “tampering with nature” (Sjoberg,
2000) and perception of artificial technologies as “immoral” (Rudski et al., 2011; Siegrist &
Sutterlin, 2014), which are probably not relevant in case of riots and similar phenomena.
Therefore, it would be justified to expect that risk linked with non-technological disasters is
perceived differently than risk related to the technological disasters. For example, it might be
the case that riots are characterized by perceptions that are more related to interpersonal
factors such as, for example, prejudices (Buys & Bebeau, 1971). However, the lack of recent
studies prevents us from drawing any conclusion. Hence, it is of great importance that future
studies of risk management and risk communication bring this group of disasters to focus.
However, after the 9/11 terrorist attacks, terrorism became frequently investigated nontechnological disaster in the context of perceived risk since it has started to emerge as the
highest ranked fear in EU citizens (Eurobarometer, 2003). Research in the area of risk
perception has particularly focused on the fact that terrorism is followed by the perception of
intentionality, which evokes greater outrage and more frequent aggressive behaviour in people
in relation to events that are perceived as unintentional (Bohm & Pfister, 2000; Nerb & Spada,
2001; Rudski et al., 2011). Additionally, studies have shown that a low objective likelihood of a
terrorist attack is accompanied with a very high level of perceived risk in people (Mueller,
2007).
It has been stated that risk perception related to terrorism differs from risk perception related
to other man-made disasters in terms of a greater fear, lower confidence in authorities, higher
unpredictability and the increased perception of the loss of safety (Fullerton et al., 2003
according to Lee & Lemyre, 2009). The uncertainty of the likelihood and the severity of the
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consequences is what predominately increases the level of perceived risk associated with the
terrorism (Kunreuther, 2002). It has also been demonstrated that experience with a terrorist
attack causes more intensive consequences on psychophysical health than experience with
natural or other man-made hazards (Rogers et al., 2007). After a terrorist attack, people are
more likely to develop long-term disorders such as post-traumatic stress disorder, anxiety and
depression (Danieli et al., 2005; Lee & Lemyre, 2009).
According to one explanation, the high level of perceived risk related to terrorism represents a
consequence of its high signal value (Lee & Lemyre, 2009). In his research of risk perception,
Slovic (1987) proposed a “signal value” of an event as an important factor influencing the risk
assessment. According to Slovic (1987), the catastrophic event has high signal value if its
occurrence is perceived as the first of many other similar future events. High-value signals are
often related to unknown events and associated with greater concern compared to low-value
signals (Lee & Lemyre, 2009). It is believed that the intensive fear of terrorism can be explained
by its signal value, since the fear of terrorism is dominantly linked with the perception of
terrorist attacks increasing in frequency and magnitude in the future (Jenkin, 2006).
In 2009, a social-cognitive model of individual response to terrorism was proposed (Lee &
Lemyre, 2009). According to the model, cognitive evaluations function as a good predictor of
perceived risk. The perceived probability has been demonstrated to be the best predictor of risk
perception – if the event was perceived as likely to happen it was associated with the increased
level of risk. But at the same time, this study has shown that people who tend to perceive the
outcomes of a terrorist attack as more severe, also tend to show less concern regarding the
possible attacks (Lee & Lemyre, 2009). Authors of the study stated that this result could be
explained with the perceived (un)controllability of terrorism. Namely, people tend to feel that
they have no control over terrorist attacks, hence there is no point in being concerned about it
(Lee & Lemyre, 2009). But in the light of the previously discussed inconsistency regarding the
controllability factor in the risk perception, we believe that these results should be taken with
caution. This study has also shown that perceived probability of a terrorist attack is associated
with the willingness of people to engage in different protective behaviours (such as information
seeking). But again, the perception of the seriousness of terrorism consequences was negatively
correlated with the protective behaviour and positively correlated with apathy (Lee & Lemyre,
2009). Understanding the complexity of factors that influences people’s (un)willingness to
engage in protective behaviours in the context of risks represent crucial implications for risk
management representatives.
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5. Chapter 4: Cognitive, Affective, and Behavioural
Aspects of Risk Perception: General Discussion and
Implications for Practitioners
In this deliverable, we aimed to provide a comprehensive review of the factors that influence
people’s risk perception in the context of natural, man-made, and technological disasters. In
doing so, we devoted special attention to the factors that lie beyond objective characteristics of
disasters since these factors have been found to be more important in predicting perceived risk
compared to the objective estimates of the probability and magnitude of the potential disaster.
By focusing on cognitive, emotional, and behavioural components of these factors, we aimed to
provide theoretical basis and guidelines both for CARISMAND partners and for risk-and-crisismanagement practitioners.
The three types of components (cognitive, emotional, and behavioural) represent a good
theoretical ground to understand the underlying nature of each factor. Unfortunately, the
existing body of literature does not fully recognise this division and consequently the research
does not take it into account when the research questions for this deliverable were set at the
time of writing of the research proposal.
Here we attempt to offer an overview of factors regarding the three components that might be
a useful guideline for practitioners. However, it is not a complete matrix but a table
representing (factors X components) actually investigated in the published literature.
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Components CC
Factors
Previous
experience with
the disaster
(having in mind
an interaction
between this
factor and
factors Amount
of loss
experienced in
previous disaster
and Time passed
from
experienced
disaster
(described on
p.75) and Type
of disaster (p.
79)

X

Comment on
Cognitive
Component
Previous experience
with a disaster with
severe consequences
– higher level of
perceived risk in
general (p. 52, 74,
90)

EC

Comment on
Emotional
Component

BC

X

Previous experience
with a disaster with
less severe
consequencesunderestimation of
future risks (p. 52,
90)
When people
survived or know
someone who
survived a disasterrisks of a particular
disaster are
perceived as less
dangerous (p. 69)

Comment on
Behavioural
Component
Previous experience
with a disaster with
severe consequences
– more protective
behaviour and
willingness to
cooperate with
authorities (p. 74)
Previous experience
with a disaster also
might lead to not
involving in
protective measures
because of learned
helplessness and the
sense of
powerlessness (p.
53, 90)

Previous experience
with the nuclear
disaster– higher level
of perceived risk and
long-term unrealistic
pessimism (p. 10, 79)

Time passed
from
experienced
disaster

X

Previous experience
with tornado: only a
short term effect on
optimism and
perceived
vulnerability (p. 10)
More time passed –
lower risk perception
and higher optimism
bias (p. 52, 76)
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Familiarity with
the disaster
(disaster is
perceived as
more or less
unknown)
Level of
knowledge
about the risk
Type of disaster
(Man-made vs.
natural)

X

Higher familiarity –
lower level of
perceived risk and
vice versa (p. 48, 51,
60, 68, 89)

X

Higher level -more
objective judgment
of risk (p. 51, 89)
Man-made disastershigher level of
concern, increased
level of risk
perception, stronger
loss of confidence in
authorities (p. 63,
65), outcomes
perceived as more
severe (p. 63, 65, 77)

X

X

Man-made disasters X
-more intensive
consequences on
psychophysical
health, especially in
terms of chronic
stress, and
especially in the
context of terrorism
(p. 63, 77, 80),
cause more anxiety
(p. 77), perceived as
scarier (p. 65), cause
higher general level
of public fear (p. 77,
78), cause more
anger (p. 67)

Man-made disasters
- less helping
behaviour (p. 67),
more aggression,
more socio-political
action, more
conflicts, especially
when disasters are
perceived as
intentional (p. 71,
80)
Natural disasters willingness to help
other people (p.
67,71)

Natural disasters cause more sadness
(p. 67), cause
altruistic emotions
(p. 71)
Perceived
dreadfulness of
a disaster

X

Higher perceived
dreadfulness - higher
level of perceived
risk (p. 48, 60, 67,
89)

X

Perceived
control over the
disaster

X

Higher level of
perceived control lower level of
perceived risk and
vice versa (p. 60, 68,
79), however in the
context of terrorism,

X
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Perceived
number of
causalities
(number of
people affected
by a disaster)
Visibility of a
disaster’s
consequences
and a low-point
of a disaster

X

X

lower level of
controllability may
induce lower level of
perceived risk (p. 81)
Higher number higher level of risk
perception (p. 67,
68)

Low visibility (i.e. low
media coverage) –
lower level of risk
perception (p. 70)
High visibility (i.e.
media coverage of
rare events) - higher
level of perceived
risk (p. 70, 89)
Low visibility of the
treat (i.e. radiation) –
higher risk
perception (p. 69)
Disasters without an
evident low point
(i.e. nuclear
accidents) – higher
risk perception (p.
69)

X

Low visibility of the
treat (i.e. radiation)
–more chronic
effects on
psychophysical
health (p. 69)
Disasters without
evident low point
(i.e. nuclear
accidents) – more
chronic effects on
psychophysical
health (p. 69)

Onset time of a
hazard

Amount of loss
experienced in
previous hazard
(severity of
consequences)

X

Perceived
vulnerability
(women, elderly,
minorities,
people with low

X

More loss –
increased risk
perception (p. 75)
Less loss – false
sense of security and
optimism bias (p. 75)
Higher perceived
vulnerability – higher
level of perceived
risk, lower level of
perceived control

X

More loss – more
intensive long-term
psychological
consequences (p.
71)

X

Higher visibility can
increase people’s
preparedness (p. 70)

X

Fast onset – urge for
immediate reaction,
slow onset – more
time to prepare for
hazard (p. 71)
Less loss – ignoring
preparation
behaviour and vice
versa (p. 75)

X

X
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socio-economic
status)
Level of
education

X

Trust in
authorities and
experts

X

Affective
processes

X

Perceived
duration of
disaster
consequences
Predictability of

X

X

over potential
disasters (p. 53, 54,
73, 78, 79, 90)
Lower level of
education may
contribute to higher
perceived
vulnerability (see
factor above)
Higher trust –
reduced concern (pp.
76, 78)

Anxiety and fear –
higher level of
perceived risk and
lower level of
perceived control
over the risks (p. 58,
91, 92)
Anger – lower level
of perceived risk and
higher feeling of
individual control (p.
58, 91, 92)
People in a good
mood have more
optimistic risk
estimation and vice
versa (p. 58)
If something is liked
it will be judged as
less risky and vice
versa (p. 58)
Long-term
consequences –
higher risk
perception (p. 78)
Lower

X

Higher level –
proneness to
protective behaviour
(p. 74)

X

Higher trust increase
the chance that
people will behave in
line with the
instructions of
authorities but it can
also reduce the
amount of individual
protective behaviour
(p. 76)
Fear and anxiety
increase risk-aversive
behaviour (p. 58)
Anger facilitates risk
seeking choices and
motivates to action
(p. 58, 91, 92)
Sense of
helplessness leads to
non-involvement in
protective behaviour
(p. 53, 91, 92)

X

X

Lower

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 653748.

Very low

75/101

a disaster

predictability/higher
uncertainty – higher
risk perception and
lower trust in
authorities (p. 80)

Perceived
probability of a
disaster

X

Disaster’s signal
value

X

X

Cognitive biases

X

predictability might
lead to a less
involvement in
protective behaviour
due to the sense od
powerlessness (p.
51)

Higher perceived
probability – higher
risk perception and
vice versa (p. 52, 81)
High signal value –
higher level of
concern (p. 80)

Hyperbolic
discounting

Voluntariness in
risk acceptance

predictability/higher
uncertainty – higher
level of fear (p. 80)

Higher voluntariness
– lower risk
perception (p. 60)
Optimism bias – a
tendency to
underestimate risks
that are perceived
beneficial and risks
that occur
infrequently (p. 55)

X

If benefits from
mitigative activities
are not visible soon
after applying them
(i.e. in the context of
climate change)
people are less likely
to involve in them (p.
49)

X

The illusion of
control can motivate
protective behaviour
(p. 55)

The illusion of
control – a tendency
to overestimate
control over risks
followed by lower
risk perception (p.
55)
The availability bias –
risks that are recent
and more covered in
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the media are judged
as higher (p. 55)
The representative
bias – errors in risk
estimation caused by
laypeople’s errors in
interpreting
statistical
information (p. 55)
The narrative bias –
information provided
in a form of narrative
(especially emotional
one) influence risk
perception more
than statistical
information (p. 56)

Living in the area X
with higher risk

The anchoring and
adjustment bias –
errors in risk
estimation caused by
adjusting subsequent
information in
accordance with the
information that was
obtained first (p. 56)
More objective risk
perception, more
concern (p. 51)

Although the table might come handy to the practitioners, it should not be overlooked that
factors often interact. To blur the picture even further, the majority of studies did not take into
account such interactions, failing to treat them in a proper methodological manner, sometimes
even omitting to discuss them. Therefore we left comments in the table, to help locating an
appropriate context in our report and imporve understanding of each factor.
In the literature we used, authors occasionally use different names for the same factors and
only the context can disambiguate the concepts authors reffered to. A good and straight
forward example of such issue are factors “familiarity with the risk” and “unknown” risk”, which
are infact two extremes of the same continuum.
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Finally, there are contradictory findings for most described factor. We discussed details of these
contradictions and the research they come from, providing some explanations for such
discrepancies. Again it is essential to refer to the whole text and not treat this table as a standalone-tool but a helpful guideline.
While premodern societies were more exposed to hazards, risk itself has been seen as a product
of late modernity and advanced technology. How people perceive different risks influences
whether they will involve in protective behaviours, engage in different actions during a disaster,
and how they will recover after a disaster had happened. Understanding factors that influence
public perceptions of risk and how this, further, can help in facilitating people’s engagement in
risk mitigation activities is of great importance for programs aiming to raise awareness and
motivate protective behaviour, both on individual and community levels. In order to be
effective, risk communication and management strategies have to be created by taking into
account both cognitive and affective mechanisms of processing risk information, but also to be
responsive to different socio-cultural circumstances. In this deliverable, we started the
discussion on social aspects of risk, which will be explored in more detail in the D4.2 that
follows. Here, we focused more on personal or individual factors influencing perceived risk,
such as cognitive and affective processes, as well as demographic characteristics. We aimed to
explore how these factors influence risk-related behaviour and in what follows we will
summarize implications reviewed findings might have for disaster management practitioners.
As discussed earlier in this report, the model that provides the most comprehensive account of
risk perception is the one that combines cognitive components from the axiomatic
measurement tradition and affective dimensions, as well as the perception of hazards
properties, from the psychometric paradigm (Holtgrave & Weber, 1993).
According to the psychometric approach, hazards that are perceived as unknown and highly
dreadful (i.e. nuclear accidents) are accompanied by high level of perceived risk (Slovic &
Weber, 2002). On the other hand, activities that are rated as being low on both factors (i.e.
excessive sun exposure) are perceived as less risky (Slovic & Weber, 2002). This information is
particularly important for practitioners in the domain of risk management since it can help
developing an effective risk communication strategies. These strategies should include
providing accurate information about different types of risk to ensure that citizens’ risk
perception is based on rational analyses as much as it is possible. Additional information, given
in various forms, can be used to decrease the perception of a hazard being unknown and
dreadful if the risk is overestimated, but it can also help increase the perception of dread when
risk is underestimated.
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In general, the level of knowledge has been shown to be an important predictor of the level of
perceived risk. Hence, the construction of risk knowledge within a community increases the
sense of control in citizens and reduces uncertainty related to the risk situation (Janoske, Liu, &
Sheppard, 2012). In the study of Sjöberg and Drottz-Sjöberg (1994), it was demonstrated that
experts have more objective risk perception compared to the laypeople, but only in the domain
of their expertise. Therefore, educating citizens about hazards have to focus on providing
specific information, rather than on general information about different hazards. Risk
communication practitioners should be involved in the public discourse constantly because a
large number of studies have demonstrated multiple effects of the selective media coverage on
people's risk perception. Namely, rare events that are covered more in the media (i.e. terrorist
attacks or tsunamis) are perceived as riskier compared to the more frequent risks that are less
present in the media. The role of media in the risk communication has been explored in more
detail within the Work Package 8 of the CARISMAND project.
Risk and crisis messages need to be timely, consistently, and regularly updated and delivered
through multiple channels (Janoske et al., 2012). Additionally, risk management practitioners
should pay special attention to the way information are presented to the public. Namely,
studies have shown that information obtained through the experience of other people or
anecdotal messages influence risk behaviour more than the same information provided in the
form of formal description (Weber et al., 2004; Janoske et al., 2012). In other words, people will
be more prone to involve in protective behaviour if information contained in the message has
“personal” tone and is emotional than if it is based on formal announcements and statistics.
Also, the so-called representative bias, discussed in this report as well, shows us that laypeople
often make errors when interpreting statistical information, since they usually ignore sample
size and do not estimate probabilities accurately. Hence, risk communication practitioners
should try to avoid discussing risk in terms of probabilities. Instead, they should focus on
providing risk prevention messages since they have been shown to be more effective than
statistical information (Janoske et al., 2012). By using various forms of presentation (visual and
verbal), risk and crisis managers can significantly increase the effectiveness of the information
they communicate.
The level of perceived risk is also significantly influenced by the personal experience with the
hazard which can be seen as a very detailed illustration of the threat. Namely, studies have
shown that people who experienced a recent disaster with serious consequences tend to
overestimate risk across all domains (Wachinger et al., 2013). More importantly, people who
experienced a recent disaster are sometimes less willing to engage in risk mitigation activities
than people who do not have such experiences; most likely due to the learned helplessness and
increased sense of powerlessness (Lin et al., 2008). On the other hand, studies have shown that
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in cases when consequences of the experienced disaster are not serious, people tend to
underestimate risk and do not involve in protective measures (Wachinger et al., 2013). Hence,
when deciding on the risk communication or crisis management strategy, practitioners should
be informed whether citizens have been victims of a disaster and what are the consequences
they have experienced. This way, the risk management strategy can either focus on building the
sense of control in citizens or on providing information regarding consequences of potential
hazards and protective behaviours that could decrease the severity of these consequences.
When discussing the relationship between demographic characteristics and perceived risk, risk
communication practitioners should pay special attention to the perception of increased
vulnerability found in some demographic groups. Studies have shown that females, non-whites,
elderly, and people with less income and lower education tend to perceive themselves as more
vulnerable to the potential disasters; most likely due to the lack of resources and control
(which, in turn, increases their risk perception). Hence, risk communicators should target
vulnerable groups and tailor messages according to the characteristics of each group. For
example, less educated population prefers verbal and visual discussions, rather that statistical
information. In the case of numeric information, less educated people prefer fractions over
decimals (Kennedy, Glasser, Covello, & Gust, 2008, as cited in Janoske et al., 2012). Although
messages should be simple and understandable, the key is that they should contain all
necessary information since insufficient information leads to the increased insecurity and, in
turn, to increased fear and perceived risk. Best practices of risk communication with specific
demographic groups are further elaborated in the Deliverable 8.1 of the CARISMAND project.
In addition to the cognitive factors such as level of knowledge or cognitive biases, risk
communication practitioners should also consider the influence of the affective processes on
laypeople’s risk perception. In this deliverable, we reviewed dominant theories and empirical
studies showing how emotions influence citizens’ risk perception and crisis behaviour. For
example, studies have shown that fear and anxiety increase perception of risk, while anger
lowers perceived risk and facilitates risk-seeking choices (Lerner et al., 2003). It has been shown
that anger motivates people to action and even helps them process crisis information more
analytically, which practitioners might use as a tool for creating public messages (Janoske, Liu, &
Sheppard, 2012).
Risk communicators and crisis managers can use findings regarding the influence of affective
processes in risk perception and manage citizens’ emotions to ensure the most optimal risk or
crisis behaviour. This aspect of disaster management is especially important during a crisis when
emotions are usually very intense. In some cases, messages to the public need to be
emotionally literate, respectful, and compassionate. Practitioners should consider the fact that
“fear spreads faster than the facts” and timely communicate risk and crisis information. When
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citizens lack timely and accurate information, the level of uncertainty rises, which, in turn,
increases the fear and the level of perceived risk.
It is also important to note that different types of disasters evoke different emotions in citizens.
Namely, empirical studies have demonstrated that natural disasters usually evoke sadness and
willingness to help other people (Nerb & Spada, 2001), while man-made hazards are, in most
cases, followed by a greater anger (Rudski et al., 2011). As a consequence, man-made disasters
usually bring more blame and outrage and less helping behaviour in citizens (Nerb & Spada,
2001). Those differences should direct crisis management strategies in order to ensure the most
appropriate method for building community resilience after a disaster.
This deliverable, as well as the whole CARISMAND project, places special focus on differences
between natural, technical, and man-made disasters. The rationale is that many studies have
shown that risk perceptions of natural and man-made hazards are quite different and that these
differences direct behaviour in different ways. Among other things, studies have shown that
people tend to be more concerned about man-made disasters (Brun, 1992; Siegrist & Sutterlin,
2014) and that man-made disasters cause more intensive consequences on people’s
psychophysical health (Danieli et al., 2005; Rogers et al., 2007), especially in terms of chronic
stress (Baum et al., 1983). Also, the loss of confidence in the authorities after man-made
disasters increases perceived risk not only in direct victims but general population as well (Baum
et al., 1983). Compared to natural disasters, perceived risk of the future man-made disasters
increases dramatically after an accident and remain high for a longer period (Dolinski et al.,
1987; Suls et al., 2013; Yamamura, 2012). These findings have important implications for policy
makers suggesting that communication and response measures should be created taking into
account characteristics of each disaster.
The fact that, as our review showed, there are differences even within the same type of disaster
calls, once again, for specific management practices. For example, studies have shown that
people who are in risk of floods tend to engage in a greater number of protective behaviours
(e.g. move their possessions to the upper stories and position sand bags), while the landslide
victims evacuate only when necessary (Ho et al., 2008). Similarly, the existing literature reveals
that risk perception related to terrorism differs from risk perception related to other man-made
disasters in a sense that it is followed by a greater fear, lower confidence in authorities, higher
unpredictability, and the increased perception of the loss of safety (Fullerton et al., 2003, as
cited in Lee & Lemyre, 2009). Additionally, an experience with a terrorist attack causes more
intensive consequences on psychophysical health than experience with natural or other manmade hazards and people are more likely to develop long-term disorders such as post-traumatic
stress disorder, anxiety, and depression (Danieli et al., 2005; Lee & Lemyre, 2009).
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However, creating specific crisis management strategies becomes more complicated once we
take into account that modern disasters are, in fact, “hybrid” – both in terms of their origin as
well as in terms of public perceptions towards them. This poses a new challenge to risk
perception models and corresponding risk communication and management strategies – they
have to adapt to and to account for this new type of mixed disasters that consist of both natural
and human-induced elements.
A good example of a hazard that is at the same time both natural and man-made is climate
change. While climate changes are predominately caused by human activities, their effects
manifest as natural disasters; for example, flooding and droughts. Although we can argue that
climate change is unique risk source given that it is a highly complex, novel, spatially extensive,
and long-term in its effects, people today tend to perceive almost all natural hazards as caused
or at least increased by human activity (Lindell & Perry, 2012). On the other hand, an interaction
between natural and man-made activities also resulted in a new type of disasters – technical
accidents caused by natural hazards – such as the Fukushima accident. Therefore, given that in
some cases the boundary between different disasters is slowly disappearing in people’s minds,
researchers should also attempt to overcome this division, by creating new models that would
be flexible enough to account for both types of influences in these new and emerging disasters.
This deliverable has focused predominately on psychological perspectives of risk perception in
the context of disasters, while D4.2 focuses more on sociological aspects since both
perspectives have proved to be vital for understanding and predicting perceived risk, both on
the individual as well as on the group level. Given that both natural and man-made disasters are
highly complex events, a wide range of personal and socio-cultural factors influences public
perceptions of the risk they pose. By reviewing both psychological (cognitive, emotional, and
bihevioural) and sociological factors in the context of different disasters, Work Package 4
provides important guidelines for other CARISMAND’s work packages as well as CARISMAND
toolkit, but also for the practitioners in the domain of risk communication and risk/crisis
management.
Finally, it is important to emphasize that psychological and sociological factors influencing risk
perception are often highly interconnected rather than having independent and additive effects
on perceived risk. Therefore, in order to obtain a complete picture, studies on risk perception
should simultaneously test effects of both groups of relevant factors on perceived risk, bearing
in mind the difference between the perceptions of personal and societal risks as well.
Attempts to provide a theoretically integrated overview of the main psychological and
sociological factors influencing risk perceptions have been pursued, but these are still quite
infrequent, and most are limited to specific disasters. An example of one such attempt is the
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climate change risk model of van der Linden (2015) who aimed at integrating the main socialpsychological determinants of risk perception, i.e. socio-demographic, cognitive, experiential,
and socio-cultural factors, in the context of personal and societal risk perceptions. Work on this
model confirmed that, indeed, none of the groups of factors that were considered could be
omitted if we strive to understand fully perceived risk (van der Linden, 2015). Nevertheless,
more work should be guided in this direction in order to “find a model which is as fully
explanatory as possible” (Sjöberg, 2012, p. 665).
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