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Abstract
Understanding public risk perception of climate change is vital in informing policy and developing effective risk communication
strategies. There is a lack of research on public risk perception of climate change in developing countries. Yet, these countries are
among the most susceptible to the impacts of climatic changes. The current research provides a novel contribution to the literature
by using mixed methods (an online survey and semi-structured interviews) to examine climate change risk perceptions in a
sample of the Egyptian public. Findings show that the Climate Change Risk PerceptionModel (CCRPM) explained 19.2% of the
variance in risk perception. Experiential factors (affect and personal experience) were the strongest predictors of climate change
risk perception, while socio-cultural factors (value orientations) were the weakest predictors. Interviews highlighted that negative
feelings featured prominently when people spoke about personal experiences with the impacts of climate change, in particular
experience with flash floods. Results also showed that while participants were concerned about climate change, they appeared to
have misconceptions about its causes. These quantitative and qualitative results offer important recommendations for policy and
for climate science communication.
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Introduction

Risk perception refers to people’s beliefs, attitudes, judgments
and feelings towards hazards, which threaten things people
value (Pidgeon 1998). Risk perception research examines
how people perceive hazards and the factors influencing these
perceptions. These insights can help understand and predict
the public’s response to new hazards and help decisionmakers
develop more effective policies (Slovic et al. 1982).

People have a tendency to underestimate environmental risks
(Gifford et al. 2009; Pahl et al. 2005). Climate change is usually
perceived as a temporally, socially and geographically distant
risk that happens in the future to other people in faraway places
(Brügger et al. 2015; Leviston et al. 2014; Lorenzoni et al. 2007;
Markowitz and Shariff 2012; McDonald 2016; Spence et al.

2012). Climate change is also a unique and complex environ-
mental hazard because of its magnitude: its effects are felt on a
global scale and its timeline spans several centuries (van der
Linden 2015; Weber 2016).

The vast majority of studies exploring public risk perceptions
of climate change have been conducted in North America and
Europe. In a recent review of studies on public perceptions of
climate change, Nielsen and D’haen (2014) point out that all
populated regions of the world were well-represented in these
studies, except for North Africa. This presents a clear need to
study climate change risk perceptions in developing nations, in
particular because IPCC findings indicate that these countries
will likely be impacted the hardest by the effects of climate
change (IPCC 2014a). To fill this gap, this study used a
mixed-methods approach to examine public risk perceptions
of climate change in one such nation: Egypt. In doing so, it
complements and extends existing research on public risk per-
ceptions of climate change in the context of a developing region.

Public risk perception of climate change

Researchers have used different theoretical frameworks to ex-
amine factors associated with risk perception of climate
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change. The Climate Change Risk Perception Model
(CCRPM) is a model recently proposed by van der Linden
(2015) and is based on a comprehensive review of the litera-
ture. The CCRPM suggests that climate change risk percep-
tion is a function of cognitive factors (i.e. knowledge about
climate change), experiential factors (i.e. affect and personal
experience with extreme weather events), socio-cultural fac-
tors (i.e. social norms and values) and demographic factors
(i.e. age, gender, income and education level). Other studies
have shown that there are additional factors influencing risk
perception of climate change such as cultural worldviews
(Akerlof et al. 2013), political ideology (Kellstedt et al.
2008) and confidence in science (Milfont 2012). However,
the CCRPM was tested empirically on a nationally represen-
tative sample of the British population and was able to explain
nearly 70% of the variance in climate change risk perception
which is the highest percentage of explained variance in the
literature (van der Linden 2015). Hence, the CCRPM was
employed and tested in the current research but was adapted
to the Egyptian context. Figure 1 shows the CCRPM adapted
from van der Linden (2015) and employed in the current
research.

Socio-demographic factors

Studies have consistently shown that women express more
concern than do men when it comes to environmental issues,
including climate change (Blocker and Eckberg 1997; Bord
and O'Connor 1997; Davidson and Freudenburg 1996; Mohai
1997). Studies in Sweden, Germany, Norway and the US have
shown that gender was the only socio-demographic factor that
predicted climate change risk perception, with women worry-
ing significantly more than men about climate change (Lujala
et al. 2015; Marlon et al. 2018; McCright 2010; Menny et al.
2011; Sundblad et al. 2007). The research findings regarding
the relationship between age and concern about climate
change are inconsistent (Agho et al. 2010; Kvaløy et al.

2012; Mumpower et al. 2016). Some studies have observed
a positive relationship between age and climate change risk
perception (see, for exampleMumpower et al. (2016)), where-
as others observe a negative relationship (Pew Research
Center 2015). Yet, other researchers have found no relation-
ship between age and concern about climate change
(Sundblad et al. 2007; van der Linden 2015).

Cognitive factors

Knowledge is the main cognitive factor related to public per-
ceptions of climate change. Two different types of climate
change knowledge are distinguished in the literature: knowl-
edge of the causes of climate change (i.e. burning fossil fuels
and deforestation) and knowledge of the impacts of climate
change (i.e. sea level rise and the increase in global average
temperature). Both knowledge of the causes and knowledge of
the impacts of climate change appear to predict risk percep-
tion, including in Sweden (Sundblad et al. 2007), Switzerland
(Tobler et al. 2012 and the UK (van der Linden 2015. In some
studies, knowledge predicts risk perception indirectly, via be-
liefs in anthropogenic climate change (Stevenson et al. 2014.
The present study examined to what extent knowledge of the
causes and the impacts of climate change could predict public
risk perceptions of climate change in Egypt.

Experiential factors

The two main experiential factors addressed in climate change
risk perception research are affect and personal experience
with extreme weather events. According to Leiserowitz
(2006), affect refers to “a person’s good or bad, positive or
negative feelings about specific objects, ideas, or images.” (p.
48). Leiserowitz (2006) found that negative affect was a stron-
ger predictor of global warming risk perception than cultural
worldviews or socio-demographic variables in a sample of the
American public. This finding was replicated in a subsequent
study (N. Smith and Leiserowitz 2012). Studies from Sweden
(Sundblad et al. 2007) and the United Kingdom (van der
Linden 2015) also show that negative affect is an important
predictor of climate change risk perception.

The experience of extreme weather events refers to the
extent to which people have personally experienced climate-
related events, such as flash floods and heat waves. Akerlof
et al. (2013) found that perceived personal experience of
changes in seasonal weather, lake levels and snowfall posi-
tively predicted risk perceptions of global warming, even
when controlling for demographics, political affiliation and
cultural beliefs. In the UK, several studies have also found
that personal experience with extreme weather events is a
predictor of climate change risk perception (Capstick et al.
2013; Demski et al. 2017; Spence et al. 2011; van der
Linden 2014).

Fig. 1 The Climate Change Risk Perception Model (CCRPM) employed
in this study, adapted from van der Linden (2015; p. 117)
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Socio-cultural factors

Socio-cultural factors include social norms, value orienta-
tions and cultural worldviews. One of the most commonly
used classifications of values divides them into three broad
clusters: (1) egoistic values, which emphasize maximizing
individual outcomes, (2) biospheric values, which empha-
size the importance people attach to the environment and
the biosphere, and (3) altruistic values, which reflect a
concern for the welfare of others (De Groot and Steg
2007; Stern et al. 1999; Stern et al. 1993). In the UK,
Corner et al. (2011) found that individuals with stronger
biospheric and altruistic values were more likely to report
concern about climate change, and van der Linden (2015)
found that biospheric values were a strong predictor of
climate change risk perception, whereas egoistic and altru-
istic values were not. The vast majority of the studies ex-
ploring value orientations and their relationships with per-
ceptions of climate change were done in Western countries
that share similar cultural backgrounds (i.e. the US and
Europe). Given that value orientations are contextual and
culture specific, different findings might be expected in
Egypt.

The present research

Egypt is the most populated country in North Africa and the
Middle East with a population of over 95 million people.
Egypt’s main cities are greater Cairo (which includes Cairo
and Giza governorates) and Alexandria, with populations of
approximately 20 and 5.5 million people, respectively
(Central Agency for Public Mobilisation and Statistics
2019). The IPCC ranked the Nile Delta to be among the three
most vulnerable deltas to sea level rise in the world and most
projections also suggest a decline in the Nile flow in the future
(Bohannon 2010; El-Nahry and Doluschitz 2010; IPCC 2007;
McCarl et al. 2015; Sušnik et al. 2015). The Nile Delta is the
most important agricultural region in Egypt, and its coastal
area hosts 70% of Egypt’s industrial and commercial activities
(Attaher et al. 2009; Hasan et al. 2015). Alexandria is expect-
ed to be the most vulnerable coastal city in the world by 2050,
with more than one million people potentially displaced
(Hallegatte et al. 2013; IPCC 2014b). Egypt’s coastal areas
are also threatened by increases in flash floods and extreme
weather events, causing serious damages to coastal structures
and fatalities (El-Raey 2010; IPCC 2013; Malm 2013;
Williams and Ismail 2015). Climate change is also expected
to have indirect socio-economic impacts, as variations in rain-
fall and loss of agricultural land will start to affect water and
food security (El-Nahry and Doluschitz 2010; El-Raey 2010;
Hassaan and Abdrabo 2013; Kilroy 2015; Sušnik et al. 2015).

Despite these alarming predictions, there is limited public
awareness and concern for climate change in Egypt. The

earliest data available for Egypt is from a 1999 Globescan
survey of 25 countries, which showed that 43% of Egyptian
respondents did not know the main cause of the greenhouse
effect, the highest percentage among the surveyed countries
(Leiserowitz 2007). In 2006, the Pew Global Attitudes survey
of 15 countries found that 53% of respondents from Egypt had
never heard of global warming (Pew Research Center 2006).
Gallup World Poll data from 2007 to 2008 showed that 65%
of respondents from Egypt had never heard of climate change
(Lee et al. 2015). In a Pew 2007 survey, 32% of Egyptians
thought global warming was a very serious problem, which
was the lowest percentage among 47 surveyed countries; how-
ever, this percentage rose to 54% in 2009 (Pew Research
Center 2007, 2009). It would seem that public concern about
climate change in Egypt does not align with scientific find-
ings, which point to widespread negative impacts of climate
change. It therefore seems pertinent to examine the determi-
nants of public risk perception of climate change in the
Egyptian context.

Aims of the study

The present research provides a novel contribution to the lit-
erature by examining predictors of risk perception in the con-
text of a developing country, Egypt, where the impacts of
climate change are projected to be serious. The research also
provides the first test of the CCRPM in a non-Western coun-
try. The study aims to answer twomain research questions: (1)
How do Egyptians perceive and understand climate change?
and (2) What are the predictors of climate change risk percep-
tion in Egypt?

Methodology

This research employed a mixed methods approach, which
allows for the exploration of a breadth of perceptions of a
large number of people, while also investigating individual
perceptions, feelings and personal experiences (Creswell
2014; Tashakkori and Teddlie 2010). There is a clear value
in using mixed methods to understand risk perception
(Capstick et al. 2015; Pidgeon 2012). However, there is
an apparent lack of mixed methods studies in the climate
change literature (Nielsen and D’haen 2014). The present
research followed a sequential explanatory design in which
quantitative data was collected first through an online sur-
vey. The initial analysis of the survey responses was then
used to develop semi-structured interview questions for the
qualitative data collection. As such, the qualitative compo-
nent was used to further explain the quantitative data and
gain in-depth insights into specific areas of interest
(Creswell 2014; Creswell and Plano Clark 2011).
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Study 1: quantitative study

Surveys are ideal for exploring general trends in public opin-
ion and comparing a wide range of attitudes, levels of under-
standing and concern in large samples (Fowler 2009). Study 1
used an online survey and participants had the option of taking
it in English or Arabic. According to the Egyptian Ministry of
Communication and Information Technology (2019), there
were 40.9 million internet users in Egypt as of July 2019, with
a 48% internet penetration. Hence, administering the survey
online seemed to be an efficient way of collecting data and
sharing the survey quickly and across a large number of peo-
ple. However, this also meant that the survey included people
with higher education levels and access to the internet.

Survey design

A pilot phase of the online survey was conducted between the
10th and 21st of June 2017 (N = 12). Based on generous feed-
back from the pilot survey participants, some questions were
reworded and more detailed descriptions were added for im-
proved clarity. The final survey was divided into seven sec-
tions with a total of 30 closed ended questions. Participants
were first asked demographic questions; this was followed by
sets of questions about values, feelings about climate change,
experience with extreme weather events, knowledge of cli-
mate change and climate change risk perception.

Data collection and participants

The survey was active online from July 2nd to September 1st
2017 and it took on average of 15 min to complete.
Participants were recruited through a snow ball sampling strat-
egy where the researcher reached out to her contacts through
phone calls, emails, messages and posts on various social
media platforms and they were asked to send on the survey
to others. This resulted in a convenience sample that was large
enough to explore correlations and conduct regression analy-
ses. The final data set for the survey is based on a sample size
N = 726 with approximately 70% response rate from the peo-
ple who started the survey; 113 participants took the survey in
Arabic and 613 took it in English. The detailed demographic
characteristics of the sample are shown in Table 1.

Measures

Since this research uses the CCRPMas a conceptual framework,
survey questions were largely based on the measures used by
van der Linden (2015), but some questions were adapted to be
aligned with the local Egyptian context. In addition, the version
of the CCRPM used in this study deviates from the original
model in three ways. Three of the original CCRPM variables
were excluded (i.e. social norms, climate change response

knowledge and political ideology). The main reason for the
decision to exclude social norms and response knowledge is that
these variables are typically measured and operationalized in
terms of climate changemitigation actions and these are not very
relevant in the Egyptian context, where the focus is much more
on climate change adaptation. Moreover, unlike Western popu-
lations, the Egyptian public is generally not familiar with or
exposed to climate change mitigation policies or responses.
We did not want to confuse participants by asking them ques-
tions about perceived social norms regarding mitigation mea-
sures that theymay not be familiar with or have been exposed to.
A focus on climate change adaptation throughout the survey
aimed to avoid respondents’ confusion and/or misinterpreted
responses. Regarding political ideology, it was included in the
original CCRPMas part of the socio-demographics to determine
whether respondents were conservative or liberal. In the
Egyptian context, this was not applicable as the vast majority
of Egyptians do not follow a specific political party, and the
existing Egyptian parties’ political views cannot be easily clas-
sified as “Liberal” and “Conservative” which are classifications
defined byWestern cultures. Political ideology in Egypt is more
complicated and requires multiple questions to determine;
hence, a decision was made by the authors to exclude it despite
its possible impact on climate change risk perception which
could be explored in future research. As shown in Table 1,
standard demographic measures were adopted (i.e. age, gender,
educational level and city of residence).

Values

Broad value orientations (i.e. biospheric, socio-altruistic and
egoistic values) were measured using a scale developed by De

Table 1 Survey sample characteristics

Characteristics Categories Number Percentage

Age (18–24) 74 10.2%

(25–34) 344 47.5%

(35–44) 224 30.9%

(45–54) 53 7.3%

(55–64) 25 3.4%

(65–74) 4 0.6%

Gender Male 222 69.3%

Female 502 30.6%

Educational level High school degree 27 3.7%

Diploma 15 2.1%

Bachelor’s degree 446 61.6%

Postgraduate degree 235 32.5%

City of residence Cairo 393 54.5%

Giza 242 33.6%

Alexandria 65 9%

Others 21 2.9%

245J Environ Stud Sci  (2020) 10:242–254



Groot and Steg (2007), which is based on previous work by
Schwartz (1992) and Stern et al. (1999). Respondents were
asked to rate the importance of 12 randomly ordered state-
ments corresponding to the three values on a 9-point scale
ranging from opposed to my values (=− 1) to of supreme im-
portance to me (= 7). Reliable scales were obtained for bio-
spheric values (α = 0.87) and socio-altruistic values (α =
0.83), while egoistic values had a lower value (α = 0.62).
Other researchers (De Groot and Steg 2007; Schwartz et al.
2001) have suggested that values can have relatively low in-
ternal reliability scores, because only a few items correspond-
ing to each value orientation are included and because values
have conceptually broad definitions that encompass multiple
components. Based on these prior studies, we retained the
three value constructs in spite of the somewhat lower reliabil-
ity score of the egoistic values construct.

Affect

Affect, described by Leiserowitz (2006) as people’s positive
or negative feelings about climate change, was measured
using three questions. Each question asked people to rate
how they felt about climate change on a 7-point bi-polar scale
with the two poles being very unpleasant-pleasant,
unfavourable-favourable and negative-positive. The scales
were developed by van der Linden (2015) and were based
on previous research by Peters and Slovic (2007). An accept-
able reliability scale was obtained for affect (α = 0.83).

Personal experience with extreme weather events

Four questions were used to examine people’s experience
with specific extreme weather events that are relevant to
Egypt. Respondents were asked to recall how often they had
experienced flash floods, heat waves, droughts and storms in
the last 5 years, and the choices given were: never, once, twice
and three or more. The reliability measure indicated a low
alpha (α = 0.44). This might be because the four questions
measured varying experiences with extreme weather events
of which respondents might have experienced one but not
the others. Given the low reliability measure, experience with
flash floods was used as a measure of the experience with
extreme weather events, which is in line with what was used
in the original CCRPM model (van der Linden 2015).

Knowledge of the causes and impacts of climate change

Two different types of knowledge of climate change were
measured in the survey, which were adopted from van der
Linden (2015). Knowledge of the causes of climate change
was measured by asking people to choose whether each of six
items (burning fossil fuels, the hole in the ozone layer, nuclear
power plants, cows raised for meat consumption,

deforestation and natural processes) was a cause or not a cause
of climate change. The number of correct answers (ranging
from 0 to 6) was used as the measure of cause knowledge,
where more correct answers indicated a higher knowledge
score. The majority of respondents correctly thought that the
burning of fossil fuels and deforestation were causes of cli-
mate change (90.4% and 84.8%, respectively), while only
17.1% thought raising cows for meat consumption was a
cause of climate change. A majority of respondents (85.1%)
thought that the hole in the ozone layer was a cause of climate
change. On average, respondents’ scores for knowledge of the
causes of climate change were relatively low (mean = 2.43,
maximum = 6). As for knowledge of the impacts of climate
change, respondents were asked to indicate whether each of
eight possible climate change impacts (global sea level, melt-
ing of glaciers and polar ice caps, areas experiencing droughts,
spread of infectious disease, global average temperature, ex-
treme weather events, global biodiversity and the hole in the
ozone layer) was likely to increase, decrease or not change at
all as a result of climate change. The answers for the eight
items were classified as either right or wrong and the number
of correct answers (ranging from 0 to 8) was used as the
measure of impact knowledge.

Risk perception

Climate change risk perception was measured using eight
questions using a 7-point Likert scale adapted from van der
Linden (2015), Bord et al. (2000) and Leiserowitz (2006).
People were asked, for example, how concerned they were
about climate change (not concerned at all = 1 to very
concerned = 7) and how likely they thought it was that they
would personally experience serious threats to their well-
being from climate change (very unlikely = 1 to very likely =
7). A reliable measure was obtained for risk perception (α =
0.83).

Quantitative results

Correlation analysis

Correlation analyses were conducted to explore relationships
between the variables in the CCRPM, as detailed in Table 2.
In both the correlation and regression analyses, a p value of
0.01 has been used to adjust for the fact that multiple tests
were performed. All variables (except age, egoistic values
and experience with flash floods) were significantly correlated
with risk perception, with r ranging from r = 0.11 to r = −
0.33. Risk perception was most strongly (negatively) correlat-
ed with affect: the more respondents saw climate change as
negative, unpleasant and unfavourable, the higher their risk
perception was. Knowledge of the causes of climate change
had the weakest correlation with risk perception.
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Regression analysis

Hierarchical multiple regression analysis was used to evaluate
to what extent cognitive, experiential, socio-cultural and de-
mographic factors could predict public risk perception of cli-
mate change in Egypt. In line with van der Linden (2015)’s
regression approach, linear regression including ordinal vari-
ables was used. Four models were introduced in the regression
analysis as shown in Table 3. Model 1 included demographic
factors and results showed that age and gender together ex-
plained a total of 2.5% of the variance in risk perception (F
(2,625) = 8.012, p < 0.001, R2 = 0.025). Being female (β =
0.144, p < 0.001) was associated with higher risk perception,
while age was not a significant predictor of risk perception. In
model 2, cognitive factors (knowledge of the causes and im-
pacts of climate change) explained an extra 6.2% of the vari-
ance in risk perception while controlling for demographic fac-
tors (F (2,623) = 21.104, p < 0.001, R2 Δ = 0.062). The re-
gression weights in this model showed that knowledge of
the impacts of climate change was a significant predictor of
risk perception (β = 0.218, p < 0.001), while knowledge of the
causes was not significant. This suggests that higher knowl-
edge of the impacts of climate change is associated with
higher risk perception.

Model 3 tested whether experiential factors (affect and per-
sonal experience with flash floods) explained any additional
variance in risk perception while controlling for demographic
and cognitive factors. Results revealed that experiential fac-
tors explained a further 8.4% of the variance (F (2,621) =
31.594, p < 0.001,R2Δ = 0.084). Regressionweights showed
that negative affect (β = − 0.3, p < 0.001) and personal expe-
rience with flash floods (β = 0.105, p < 0.01) were significant
predictors of climate change risk perception. This indicates
that negative feelings towards climate change and personal
experience with flash floods were associated with increased

risk perception. In the final model, the explanatory power of
value orientations was explored while controlling for all other
factors and it explained a further 2.1% of the variance in risk
perception (F (3,618) = 5.337, p < 0.01, R2 Δ = 0.021). None
of the value orientations were a significant predictor of climate
change risk perception.

The model including all factors explained 19.2% of the
variance in risk perception. The predictors of risk perception
in order of the size of regression weights were: affect (β = −
0.271, p < 0.001), gender (β = 0.151, p < 0.001) and experi-
ence with flash floods (β = 0.108, p < 0.01), when all other
factors were controlled for.

Study 2: qualitative study

Semi-structured interviews were conducted to help explore in
greater depth specific themes that emerged from the online
survey results. Semi-structured interviews provide deeper in-
sights into how people process and understand climate
change, something that closed-ended survey questions do
not fully capture (Kitchin and Tate 2013; Wolf and Moser
2011).

Interview structure

Based on the initial survey results, an interview schedule was
developed with carefully worded questions and prompts. At
the end of each interview, participants were given the oppor-
tunity to add any further comments and elaborate on any of
their answers. Instead of analysing the interviews to identify
themes, specific themes were selected based on the quantita-
tive results. Given that affect and personal experience with
flash floods were the strongest predictors of climate change
risk perception, they were among the selected themes. In

Table 2 Correlation analysis for all variables tested in the CCRPM

Variables Scale M SD N 1 2 3 4 5 6 7 8 9

1. Gender 1–2 1.69 0.46 724

2. Age 1–7 2.48 0.93 724 − 0.053
3. Biospheric values 1–9 7.29 1.43 691 0.021 0.097

4. Altruistic values 1–9 7.82 1.34 691 0.037 0.071 0.702**

5. Egoistic values 1–9 5.88 1.27 692 − 0.087 0.113** 0.335** 0.402**

6. Cause knowledge 1–6 2.43 1 726 − 0.067 − 0.003 0.119** 0.066 − 0.052
7. Impact knowledge 1–8 4.98 1.82 726 − 0.021 − 0.014 0.219** 0.199** 0.036 0.292

8. Affect 1–7 2.32 1.27 722 0.02 0.016 − 0.236** − 0.192** 0.022 − 0.162** − 0.319**
9. Experience with flash

floods
1–4 2.31 0.56 682 0.074 − 0.084 − 0.03 − 0.04 0.003 − 0.034 − 0.05 0.094

10. Risk perception 1–7 5.46 0.93 696 0.132** 0.080 0.243** 0.199** 0.05 0.110** 0.219** − 0.330** 0.069

Note: For all variables, a higher score is a higher level of agreement. For affect, a higher score means more positive affect

**Correlation is significant at the 0.01 level (two-tailed)
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addition, since the quantitative results showed a lack of
knowledge about the causes of climate change, this was cho-
sen as another theme to be explored further. The interviews
were reviewed in light of these themes and only relevant state-
ments that fell under one of these themes were coded for
analysis.

Data collection and participants

Participants who took the survey were asked if they would be
willing to volunteer for an interview. Eight audio-recorded
interviews were conducted in Arabic through face-to-face
meetings in July and August 2017 in Cairo. The interview
duration ranged from 24 to 50 min. Participants were selected
to be as demographically diverse across age and gender as
possible and to be residing in one of the three main cities in
Egypt (i.e. Cairo, Giza and Alexandria). Table 4 provides
details on the characteristics of the sample.

Qualitative analysis

The interviews were audio recorded and were then transcribed
verbatim as soon as they were finished, as recommended by
Hay (2010). As the original language of the interviews was
Arabic, translation into English was done during the transcrib-
ing by the first author who is a native Arabic speaker.

Annotations were made during transcribing to add informa-
tion about the context of the interview and the intentions and
meanings associated with the interviewees’ actions, words
and references. Furthermore, notes taken by the researcher
during the interviews were added as annotations during tran-
scription for further clarification.

Qualitative results

Feelings about climate change (affect)

All interviews started by asking participants to mention the
first thing or image that came to their mind when they think
about climate change. This allowed the respondents to share
their unprompted thoughts, feelings and images relating cli-
mate change (Capstick et al. 2013; Leiserowitz 2006;
Lorenzoni et al. 2006). All responses to this question reflected
negative thoughts and feelings about climate change. When
talking about global impacts, participants would often refer to
catastrophic images about the end of the world, such as the
melting of icebergs. On the other hand, when talking about
climate impacts for Egypt, participants would discuss rising
temperatures, sea level rise and coastal erosion. And in doing
so, participants would describe these local impacts in terms of
their own experience, as something they had already
observed:

Table 3 Regression analysis with
risk perception as the dependent
variable

Model Independent variable R2 R2 Δ Β t

1 Age 0.025 0.025 0.079 1.999

Gender 0.144 3.630***

2 Age 0.087 0.062 0.078 2.024

Gender 0.160 4.158***

Cause knowledge 0.074 1.856

Impact knowledge 0.218 5.464***

3 Age 0.171 0.084 0.091 2.486

Gender 0.159 4.308***

Cause knowledge 0.056 1.452

Impact knowledge 0.124 3.074**

Affect − 0.300 − 7.653***
Experience with flash floods 0.105 2.843**

4 Age 0.192 0.021 0.081 2.194

Gender 0.151 4.104***

Cause knowledge 0.048 1.262

Impact knowledge 0.099 2.447

Affect − 0.271 − 6.841***
Experience with flash floods 0.108 2.954**

Biospheric values 0.102 1.949

Altruistic values 0.069 1.306

Egoistic values − 0.016 − 0.399

Note: Dependent variable is risk perception, entries are standardized beta coefficients, **p < 0.01, ***p < 0.001
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“Coastal erosion. Because from experience, the coasts
are totally different in the old days than they are now
even in Alexandria. This is something that I have seen a
lot in many beaches.” – Participant 4

Others described the image they associated with climate
change as if it was a ‘scene’ from a movie or an imaginary
situation, almost as if these impacts were happening in another
time and another place.

“I imagine an iceberg breaking away from another ice-
berg with a poor polar bear on it who cannot cross to the
other part and that ice is melting…so mainly ice melting
and sea level rise.” – Participant 3

“A scene where there is heat or really hot weather.” –
Participant 6

Throughout the interview, participants used words such as
fear, panic and a feeling of being scared. It seems then that
participants expressed negative affect, which they connected
to a general concern and worry about the future consequences
of climate change on Egypt and the world.

“I have concerns and fears of the consequences of all of
this…It is clear that something is wrong with how we
are living…I suddenly get these concerns that we are
moving towards something that is totally unpleasant
and that is close.” – Participant 1

Some participants linked their negative feelings about the con-
sequences of climate change to an inability to do something
about it and to prevent loss of life, which was why it felt scary
to them. For others, the consequences of climate change were
so scary and negative that they consciously chose to avoid
reading or knowing more about the topic.

“I am very very very scared of a natural disaster that
never happened in Egypt before…I really fear this…I

feel that this might cause serious problems and paralyze
the whole country and we will not be able to control the
toll of victims.” –Participant 3

“Maybe it is scary for me so that is why I do not like
reading much about it…whenever I read I feel like the
world is coming to an end soon. So, I do not like going
much into it. The more I know the scarier it is and the
more terrified I am.” – Participant 6

Overall, the analysis of the interviews showed that participants
had negative feelings about climate change and associated it
with negative images of harmful consequences. In some in-
stances, the negative feelings evoked by climate change
seemed to result in people not wanting to engage with the
issue.

Personal experience with flash floods

All interview participants—without exception—talked about
experiences with flash floods. Interestingly, none of the par-
ticipants had a direct personal experience with flash floods,
but they all knew at least one person who had had a direct
negative experience. Participants seemed to talk about other
people’s experiences as if they were their own, using other
people’s stories to reflect on how they saw the negative im-
pacts of flash floods.

“I never felt it (flash floods) personally but there are
definitely stories that I will never forget about other
people experiencing it. One of our neighbours in our
old house had a relative whose whole family died in
floods in Sinai and only a little girl survived and
they got her and raised her. This is a story that I
keep remembering. But I know others too. I know
someone who works with me who lost his car be-
cause of the floods, he was in the Red Sea area.” –
Participant 4

Table 4 Characteristics of the interview sample

Participant Interview date Age Gender City of residence Education level

1 19th July 2017 30 Female Cairo Bachelor in Architecture

2 24th July 2017 63 Female Cairo Bachelor in Arts

3 27th July 2017 24 Male Giza MBA

4 4th August 2017 57 Male Giza Bachelor in Commerce

5 5th July 2017 34 Male Alexandria Bachelor in Commerce

6 9th July 2017 32 Female Alexandria MBA

7 21st August 2017 40 Male Cairo Bachelor in Engineering

8 23rd August 2017 22 Female Giza Bachelor in Business Information Systems
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Some participants referred to social media platforms, such as
Facebook, as a source of stories about flash floods happening
to people they did not know personally. It seemed that seeing
videos and photos of the damage caused by flash floods on
social media had an influence on the interview participants
and how they viewed experiences with flash floods.

“I do not remember I have seen this while I was living in
Alexandria before. I have only seen it recently in photos
and on Facebook.” - Participant 6

All participants were aware of flash floods occurring in
Alexandria and their negative consequences. Participants also
referred to experiences with flash floods in other cities such as
Cairo, Sinai, Red Sea, Port Said and Suez. Participants
discussed at length the different impacts, such as damages to
homes and infrastructure, loss of private cars and loss of hu-
man life.

“Some of my friends had their cars drown in their garages
in Alexandria because of the floods.” – Participant 5

“We all saw a lot…people getting electrocuted by the
floods and other disasters happening (Talking about
Alexandria).” – Participant 4

Most of the interview participants mentioned that flash floods
did not used to happen with the same frequency and made
remarks about how flooding events had been increasing in
recent years.

“Uhhh the flash floods, when we were young we never
heard of it, the strong floods that damage homes these
days, this was not happening before.” – Participant 2

Knowledge of the causes of climate change

Similar to the survey results, interview participants’ responses
showed a lack of knowledge and reflected common miscon-
ceptions regarding the causes of climate change. Many partic-
ipants mentioned the hole in the ozone layer as a cause of
climate change. Many participants also admitted that they
were unsure of what exactly caused the hole in the ozone layer
or that they had incorrect information about it.

“I haven’t really thought of the causes, maybe we take it
at face value and that we just learned that emissions are
what is causing the hole in the ozone layer which causes
climate change.” – Participant 6

Some participants (incorrectly) thought that air pollution was
a cause of climate change. It seemed that participants were

certain that there was a link between the ozone layer, pollution
and climate change, but they did not know how this connec-
tion worked, so they either tried to guess or they just acknowl-
edged that they did not know.

“As individuals, we need to protect the things that affect
climate change through their damage. I do not know all
of it, I do not know what exactly caused the hole in the
ozone layer. So, we need to decrease our use of certain
things or find an alternative. Things that cause pollu-
tion.” – Participant 5

Another misconception about the causes of climate change
that the participants talked about was the excessive use of air
conditioning units. Several participants believed that the hot
air coming from an excessive number of air conditioning units
in the city made the weather hotter. It seemed that the source
of this information was people making incorrect assumptions
and then repeating it to others.

“Years ago since the hot weather started happening,
people in their ordinary conversation used to say that
the excessive number of air condition units that people
are using, the hot air coming out of it all over the city
and the fact that buildings are so close to each other, all
this makes us feel the heat more.” – Participant 2

Despite the many misconceptions regarding the causes of cli-
mate change, almost all participants acknowledged the human
causation of climate change; only one participant thought it
was caused by natural processes and had nothing to do with
human actions. Participants used phrases such as human de-
velopment, human interference, human influence and human
intervention to express their belief in the human causation of
climate change. However, there seemed to be a lack of knowl-
edge of the exact human activities that caused the change such
as the burning of fossil fuels and deforestation.

“I think it has a lot to do with human development. The
air conditioning units and the factories. The human in-
terference with nature.” – Participant 4

General discussion and implications for risk
communication and policy

The quantitative results showed that experiential factors (af-
fect and personal experience) were the most powerful predic-
tors of climate change risk perception in this sample. These
findings are broadly in line with previous studies (e.g.
Capstick et al. (2013); Leiserowitz (2006); Smith and
Leiserowitz 2012; Spence et al. (2011); Sundblad et al.
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(2007); and van der Linden (2014)). The qualitative findings
deepen our understanding of the role these experiential factors
play. In terms of affect, participants expressed feelings of fear,
panic and being scared of the catastrophic consequences of
climate change. For some participants, these negative feelings
about climate change meant they preferred not to engage with
the issue of climate change at all. This has implications for
climate change communications, which might need to move
away from the use of fear appeals. As noted elsewhere (Moser
and Dilling 2011), the use of fear messaging may have unin-
tended outcomes, and as a result, people might feel helpless or
powerless and not engage with the issue of climate change.

Interestingly, it seemed that direct personal experience was
not necessarily needed for people to express worry about the
effects of climate change. Indeed, participants would often
describe climate change as a “scene” and think of it as distant
in time and place (e.g. as polar bears struggling on melting ice
sheets in the Arctic). This suggests that iconic images that are
used in the media can have an impact on people’s perception
of climate change. Social media seemed to be another influ-
ential source of information. Many participants talked very
confidently about the serious negative consequences of flash
floods, based on images and videos they had seen online,
despite not having had any direct experience with floods.
This finding suggests that risk communication messages
might be more effective when they highlight the association
between personal experiences with extreme weather events
and climate change (de Boer et al. 2016; van der Linden
et al. 2015). When people start to realize that climate change
is affecting them personally, they may then be more willing to
engage in activities to address it. Further, climate change risk
communication needs to focus more on locally relevant cli-
mate change impacts. Research has shown that risk commu-
nication strategies that focus on local, personally relevant im-
pacts can be more effective in eliciting public engagement
with climate change compared with distant global message
frames (Cooper and Wheeler 2017; Scannell and Gifford
2013).

In contrast to prior research (e.g. Lee et al. 2015), knowl-
edge of the causes of climate change was not a significant
predictor of risk perception. The qualitative component of this
research lends further support to this finding and showed that
there is a general lack of knowledge of the causes of climate
change, coupled with various misconceptions about it. The
notion that ozone depletion is a cause of climate change is a
common misconception (Bell 1994; Bostrom et al. 1994;
Brechin 2003; Dunlap 1998; Henry 2000; Kempton 1991,
1997; Leiserowitz 2007; Löfstedt 1991; Read et al. 1994). It
seems, however, that relative to other countries, as reported by
Reynolds et al. (2010), this misconception is particularly prev-
alent in Egypt. Some participants mentioned that ozone deple-
tion was something that people studied in school, while cli-
mate change was not; this might explain why it is a persisting

misconception in Egypt. It seems that the education curricu-
lum in Egypt will need to adjust to the new realities posed by
climate change.

To improve public understanding of climate change, risk
communication should focus on overcoming pre-existing
mental models that the public have (e.g. linking climate
change to ozone depletion) by highlighting basic facts about
the main cause of climate change. Moreover, climate change
risk communication should use clear messages and simple
imagery and metaphors, given that climate change is difficult
to understand for most people (Moser 2010). Interview partic-
ipants acknowledged the need for awareness campaigns and
highlighted that these must be undertaken by good communi-
cators and in ways that are easy to understand in order to reach
all levels of society.

The theoretical framework, the CCRPM, seems applicable
in an Egyptian context. However, the CCRPM was only able
to explain 19.2% of the variance in risk perception. This per-
centage of explained variance lies at the lower end of the
spectrum when compared with the explained variance in
Western studies, which ranged from 22 to 55% (van der
Linden 2015). Social, cultural and experiential factors are
shaped by contextual factors, and it can therefore be expected
that the CCRPM generates different findings in different
countries. Nevertheless, the omission of social norms from
the CCRPM might have weakened the role of cultural factors
in this study. Furthermore, it can be assumed that people in
Western countries are more used to taking surveys than the
Egyptian public and this might have affected the outcomes of
the survey. What is more, the Egyptian public is less familiar
with scientific terms related to climate change as they are
rarely used in the media. It is also possible that in the
Egyptian context, other factors might have a stronger influ-
ence on climate change risk perception. For example, given
that the political context in Egypt has become quite tumultu-
ous following the 2011 revolution, factors such as political
ideology and trust in experts and/or social and political insti-
tutions (Fortner et al. 2000; Kellstedt et al. 2008; Lorenzoni
and Pidgeon 2006; Malka et al. 2009; E. K. Smith and Mayer
2018; Wachinger 2013) and media coverage and exposure
(Sampei and Aoyagi-Usui 2009; Wachinger 2013; Wahlberg
and Sjoberg 2000) might have an influence on climate change
risk perception in Egypt today. Future research can explore
these factors in more detail.

This research has some limitations. The sample used in
study 1 was urban, with a high representation of females,
and included people with higher education levels and access
to the internet. This means that some caution is warranted in
generalizing the results of this survey to the wider Egyptian
population. However, this is not uncommon in studies that use
online surveys, and previous studies that included data for
Egypt had similar sample compositions, which allowed for
useful comparisons. The qualitative interviews took place in
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urban areas and it may well be that risk perceptions of climate
change are different in rural areas. However, the quantitative
and qualitative findings complement each other well and pro-
vide a detailed picture of climate change risk perception in a
developing nation.

Overall, this work highlights the need to study climate
change communication in a local context. Egypt, and other
countries in the region, will be among the countries that face
serious consequences of climate change. The findings of this
research underscore that efforts for climate change mitigation
and adaptation will need local solutions, informed by people’s
perceptions and experiences.
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