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Abstract

Egypt is among the most susceptible countries in the world to the potential impacts of climate
change. The Intergovernmental Panel on Climate Change (IPCC) identified the Nile Delta as one
of the most exposed deltas to sea level rise. Despite these alarming predictions, there is a lack
of in-depth studies on public risk perceptions of climate change in Egypt. Understanding the
public’s risk perception of climate change is vital in informing policy and developing effective risk
communication strategies that improve public engagement with climate change and, in turn,

encourage actions to address its potentially harmful impacts.

This thesis provides a novel contribution to the literature through a mixed methods approach,
using an online survey and semi-structured interviews. The research investigates three main
topics: (1) Public perceptions of climate change; (2) Predictors of climate change risk perception;
and (3) Perceptions of climate change adaptation. Results of the survey and the interviews
showed that while participants were concerned about climate change and believed in the human
causation of it, they had limited understanding and misconceptions about its causes (for

example, erroneously linking climate change to the ozone layer).

The Climate Change Risk Perception Model (CCRPM) adopted in this study explained 19.2% of
the variance in risk perception. In addition, it revealed that experiential factors (affect and
personal experience) were the strongest predictors of climate change risk perception in Egypt,
while socio-cultural factors (value orientations) were the weakest predictors. Interviews with
participants also highlighted that negative feelings featured prominently when speaking about
personal experiences with the impacts of climate change. Moreover, regression analysis showed
that personal and societal climate change risk perception had different predictors. These results
offer important recommendations for policy, relating to matters such as targeted ways of

communicating the science, impacts and risks associated with climate change.
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Chapter 1: Introduction

1.1. Preamble

According to the Intergovernmental Panel on Climate Change (IPCC), climate change refers to
changes in the mean and/or the variability of the climate properties, such as rain and
temperature, that persist for an extended period of time, causing substantial disruptions in
human and natural systems. Climate change may occur due to natural forcings such as solar
cycles and volcanic eruptions, or due to anthropogenic changes. Anthropogenic changes in the
climate are caused by human activities which involve the emission of greenhouse gases (GHGs),
such as carbon dioxide, methane, and nitrous oxide through the burning of fossil fuels,
agricultural activities, and industrial processes (IPCC, 2013a). Although knowledge of the link
between the greenhouse effect and GHGs dates back to the 1860s, the global warming
phenomenon was first noted in 1896 by a Swedish chemist. He predicted that if atmospheric
carbon dioxide doubled in concentration, the average temperature on earth would increase by
4-5 degrees Celsius (Etkin & Ho, 2007; Hulme, 2009). However, global-scale comprehensive
observations of the climate system based on direct measurements and remote sensing only

began in the 1950s (IPCC, 2013c).

Climate change emerged as an issue of public concern in 1988 after James Hansen, the head of
NASA’s Goddard Institute for Space Studies at the time, testified before the US Congress that
global warming was happening, which made headlines all over the world (Ungar, 1992). Robust
scientific evidence has been compounding ever since to support his claim, and scientists have
come to an almost full consensus that climate change is happening and that it is caused by
human activities (Anderegg, Prall, Harold, & Schneider, 2010; Cook et al., 2016; IPCC, 2013b).
Climate change poses serious risks to human and natural systems with impacts affecting
livelihoods, health, ecosystems, economies, societies, services, and infrastructure. The impacts
of climate change on geophysical systems include floods, droughts, and sea level rise (IPCC,

2014b).

Climate change is more complex and harder to understand than other environmental hazards
and is usually perceived as a temporal, social, and geographically distant risk that happens in the
future to other people in faraway places (Markowitz & Shariff, 2012; Spence, Poortinga, &

Pidgeon, 2012). Climate change is also unique compared to other environmental risks because
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of its magnitude, which is unprecedented in terms of its global scale and timeline spanning
centuries (van der Linden, 2015). Etkin and Ho (2007) consider climate change to be an example
of a ‘post-normal science’ problem, as it involves great uncertainty, high risks, and requires
urgent decisions. Climate change is also different from other environmental problems in that it
is slow, cumulative, and largely invisible, so it cannot be experienced directly and therefore does
not activate a direct risk response (van der Linden, 2014). Markowitz and Shariff (2012)
suggested that climate change poses challenges to the human perceptual, cognitive, and
affective information processing systems. Based on evidence, they stated that climate change is
not identified by people as a moral imperative nor as a wrong that demands to be righted, and
hence does not motivate an urgent need for action. Studies have shown that people usually
overestimate how vulnerable they are to hazards and that some minor risk events often cause
strong public concern; however, climate change is different (Kasperson et al., 1988). Pidgeon and
Henwood (2010) believe that climate change is an example of a significant hazard that is
subjected to the social attenuation of risk, which means that its risks are downplayed by the

public.

This thesis addresses three main topics related to climate change: (1) Public perceptions of
climate change; (2) Climate change risk perception and its predicting factors; and (3) Public
perceptions of climate change adaptation. The following sections in this chapter introduce the
different concepts related to these topics and give an overview of the related theories and
conceptual frameworks. The research takes place in Egypt and details of the location and local
context of the research are also discussed in this chapter. The chapter concludes by discussing
the research aim and main research questions in addition to giving a general outline of the layout

and structure of this thesis.
1.2. The Concept of Risk

The concept of risk varies widely in its meaning across different disciplines, and there is no
specific definition for “risk” that is commonly used in the sciences or in public understandings of
the term (Rohrmann & Renn, 2000). Some scholars believe that the concept of risk is inherently
subjective and therefore it can never have a single definition (Slovic, 1992). According to
Rohrmann and Renn (2000), risk can be defined as “the possibility of physical, social, or financial

harm/loss due to a hazard within a particular time frame” (p. 14). In this definition, a hazard
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refers to a situation, event, or substance that can become harmful to people or to nature. They
define risk assessment as the scientific process of outlining the implications of a specific hazard,
usually in quantitative technical terms, while risk management refers to “the process of reducing
risks (either the hazard itself or its consequences) to a level deemed tolerable or acceptable by
society” (p. 14). Rohrmann and Renn (2000) believe that since risk refers to the potential of “real”
consequences, it is both a social construction and a representation of reality. The social

construction of risk refers to how people invented the concept of risk to help them cope with

the dangers and uncertainties of life (Slovic, 1992).
1.3. Risk Perception

Perception refers to various kinds of attitudes and judgments towards certain issues (Slovic,
1992). In the context of risk, risk perception includes people’s beliefs, attitudes, judgments, and
feelings, as well as the wider cultural and social dispositions they adopt towards hazards which
threaten things they value (Pidgeon, 1998). This view of risk perception is broad and takes into
account thatitis the characteristics of hazards rather than a single abstract concept (such as risk)
that people seem to evaluate. Risk perception is a multidimensional concept, with a particular
hazard meaning different things to different people, and different things in different contexts
(Pidgeon et al., 1992). Most modern risks, such as climate change, are not directly experienced
but are learned through communication. This makes risk perception less a product of direct
experience or personal evidence and more a result of social communication (Rohrmann & Renn,

2000).

Studies of risk perception seek to provide an understanding of people’s opinions of hazards in
order to develop effective methods of communicating risk information to laypeople, technical
experts, and decision makers. Risk perception research can help policymakers develop effective
policies. For example, if the public underestimates the risk of an earthquake happening, they
may be less likely to take earthquake preparedness measures. From a policy perspective, it is
then important to know how these risk perceptions may be altered so that people are more likely
to take preparedness action. Moreover, risk perception research also contributes to improving
risk analysis and risk management strategies, and develop educational programs (Slovic, 1987).
Pidgeon (1998) suggests that understanding public opinion and including it in the process of risk
decision making is also important on ethical grounds as it uncovers moral issues and concerns

raised by the public. In addition, risk perception research attempts to determine the factors
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influencing people’s perceptions of risk, and to develop a theory of risk perception that can
predict the public’s response to new hazards. Practical applications of risk perception research
include effective disaster insurance programs which help to reduce expenditures, delays, and

frustration (Slovic, Fischhoff, & Lichtenstein, 1982).

Despite the many practical applications of risk perception research, it has both proponents and
critics. Pidgeon (1998) offers a summary of the main arguments for and against risk perception
research in public policy and risk management. For example, proponents of risk perception
research argue that consulting people on risk decisions that affect them is an integral part of the
democratic process. Another argument in favour of risk perception research claims that risk
perception reflects aspects of people’s preferences, underlying values, and factual information
concerning risk rather than scientific information, which improves experts’ risk analyses with
additional information leading to an overall better analysis. On the contrary, risk research critics
claim that the public does not have the proper knowledge to accurately evaluate what will harm
them and therefore their judgements will be biased. Critics also argue that the public is not
homogeneous, and different sectors of society will select and represent risks in different ways.
Furthermore, they claim that if risk perception is considered an input to risk decisions, then
reducing risks might involve manipulating the public to convince them the threat is negligible

(Pidgeon, 1998).

Contributions to risk perception research have come from geography, sociology, political
science, anthropology, and psychology. Geographical research focused at first on understanding
human behaviour in the face of natural hazards, but then expanded to include technological
hazards as well. Sociological and anthropological studies have explored the social and cultural
roots of the perception and acceptance of risk. Psychological research on risk perception
originated in empirical studies of probability assessment and decision making processes (Slovic,
1987). Despite the different areas of studies of risk perception, there seems to be consensus on
some main points: (1) Risk perceptions are valid and must be investigated; (2) Individual risk
perceptions are shaped by a wide range of social, cultural, and psychological factors; and (3) The
public should not be viewed as an undifferentiated entity but there are many groups within

society holding different risk perceptions (Pidgeon, 1992).
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1.4. Theories of Risk Perception

Theories on risk perception emerged in the 1960s with the work of Chauncey Starr who proposed
an approach to risk perception which mainly links risk to societal benefits. Starr’s hypothesis
suggests that people’s tolerance of a risk is related to their perception of its benefits and whether
the risk is voluntary or involuntary (Starr, 1969). Voluntary risks such as smoking or skiing are
based on individual decisions, while involuntary risks are based on involuntary exposure to risks,
such as drinking polluted water or being exposed to nuclear radiation. Starr proposed that, by
trial and error, society has arrived at an optimum balance between the risks and benefits
associated with any activity, and therefore risk and benefit data might be used to show patterns
of acceptable risk-benefit trade-offs. He examined such data for several industries and activities
and came to two main conclusions. First, the public is about 1,000 times more likely to accept
voluntary risks compared to involuntary risks that provide the same level of benefits. Second,
the acceptable level of risk is inversely related to the number of people exposed to that risk. This
means that the higher the number of people exposed to the risk the less acceptable it is (Krimsky,
1992; Slovic, 1992). Starr’s study laid the groundwork for subsequent theories on risk perception

(Slovic, 1987).

There are different theoretical approaches or perspectives on the concept of risk and risk
perception that are grounded in various disciplines. The most common approaches are the
technical approach, the economic approach, the psychological or cognitive approach, and the
cultural approach, each of which has its shortcomings and its merits. These approaches are

briefly discussed in the following subsections.

1.4.1 Technical Perspective: Technical Risk Analysis

The technical definition of risk is the multiplication of the probability of the occurrence of a
particular risk activity or event (such as an earthquake or a volcanic eruption) by the magnitude
of the risk’s specific consequences (such as the number of deaths or injuries) (Kasperson et al.,
1988). This definition has a narrow focus on only the probability and magnitude of a risk and
implies that there is no difference between a low probability/high consequence risk (such as a
nuclear power plant accident) and a high probability/low consequence risk (such as a car
accident) where both have the same technical value, but might have different social impacts
(Kasperson et al., 1988). Hence, the technical perspective and its quantitative expression of risk

does not integrate the technical and social aspects of risk and is therefore inadequate to reflect
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the complex pattern of individual risk perception (Rohrmann & Renn, 2000). However, the
technical approach to risk usually deals with quantifiable and real risk consequences such as

health effects or ecological damage (Renn, 1992).

1.4.2 Economic Perspective: The Economic Theory

The economic approach is based on economic theory where the concept of risk is perceived as
part of a risk-benefit analysis in which risks are the expected utility gains and/or losses resulting
from an event or activity (Renn, 1992). Utilities are often measured in monetary units. Hence,
when risks are treated as utilities they are assigned a monetary value, which some argue is
incommensurable with the risk of serious injuries or death, and this is one of the approach’s
many criticisms (Renn, 1992; Rohrmann & Renn, 2000). Despite its shortcomings, the economic
approach enables decision makers to make more informed choices and improves the technical

risk analysis by accounting for the nonphysical aspects of risk (Renn, 1992).

1.4.3 Psychological Perspective: The Psychometric Paradigm

In the 1970s, a lot of attention was given to the public risk perception of natural hazards, such
as floods and earthquakes, and to new technologies, such as pesticides and nuclear energy. This
encouraged Paul Slovic and other colleagues in the decision research group at the University of
Oregon to work on a new approach to risk perception called the “Psychometric Paradigm” or the
“Psychometric theory of risk” (Fischhoff, Slovic, Lichtenstein, Read, & Combs, 1978; Slovic et al.,
1982). Their early work was based on laboratory studies on risk-taking behaviour in gambling,
but then they shifted their attention to natural hazards, and later to technological hazards
(Slovic, 1992). The psychometric approach to risk perception is derived from cognitive
psychology and the study of human decision-making behaviour, and it is sometimes referred to

as the “Cognitive theory of risk” (Krimsky, 1992; Pidgeon et al., 1992; Slovic et al., 1982).

The psychometric paradigm is a theoretical framework which assumes that risk is inherently
subjective and that there is no “real” or “objective” risk. The framework proposes that risk is
defined by individuals and is influenced by psychological, social, institutional, and cultural
factors. It also assumes that risk perception can be quantitatively measured, and that the
response to risk can be predicted (Slovic, 1992). Psychometric studies of risk perception use
guestionnaires to investigate people’s judgments of the current and desired riskiness of a set of
hazards, what they say risk means to them, and which risk activities are acceptable or
unacceptable to them (Krimsky, 1992; Pidgeon et al., 1992).
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Studies using the psychometric paradigm have shown that psychometric techniques are suitable
for identifying similarities and differences in risk perception among groups, and that the term
“risk” means different things to different people (Slovic, 1987; Vassie, Slovic, Fischhoff, &
Lichtenstein, 2005). For example, when experts were asked to judge a range of risks, their
responses correlated highly with technical estimates of annual fatalities related to each risk, but
when lay people judged the same risks, their judgments were related more to other risk
characteristics, such as catastrophic potential and the threat to future generations (Slovic, 1987,
1992). Slovic et al. (1982) concluded that people’s tolerance of arisk is related to their perception
of its benefits (which is in line with Starr’s earlier hypothesis), but they also found that it is related
to other factors such as familiarity, control, catastrophic potential, and uncertainty about the
level of risk. Moreover, results also showed that despite lacking statistical and technical
information about hazards, lay people’s conceptualization of risk is much richer in other ways
than that of experts and reflects legitimate concerns that are typically ignored in expert risk

assessments (Slovic, 1987).

Based on a series of studies, the psychometric paradigm proposed a structure in which risk
characteristics (such as voluntariness, controllability, timing of effect, etc.) are divided into two
main factors: (1) The degree to which a risk evokes a feeling of dread; and (2) The degree to
which a risk is understood (See Figure 1.1) (Slovic, 1987). Hazards or risks are allocated on the
structure within those factors as per people’s judgments of them, and people’s perceptions of
risk are related to the position of a hazard in the structure. The higher a hazard scores on the
dread factor, the higher the perceived risk, and the more people want its risks reduced (Pidgeon
et al., 1992). For example, people tend to judge car accidents as known risks that do not have a
high dread f