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Abstract: Even though Greece is considered a vulnerable region in terms of climate hazards, public
perception and attitude do not always identify climate change as an important environmental area
of concern, especially when compared to socio-economic issues. The key issue of this paper is to
investigate and analyse public perception in Greece as regards to climate change risk. Through a
questionnaire survey this paper analyses trends that exist, peoples’ opinion and awareness with
regards to climate risk and how willing they are to change current lifestyle, to pay or to act to
minimize or to prevent the risk. Conventional wisdom of this paper is to highlight factors that
influence individual perception and point out drivers of behavior change that can support
efficiently future adaptation plans.
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1. Introduction

Climate change is commonly considered as one of the greatest challenges our world is facing
[1,2] impacting health, social wellbeing, infrastructures, built environment, and economic
development [3-5]. Extreme weather events, associated with climate change, like heavy rainfall and
associated flooding, storms, hurricanes, high temperature, heat waves, lack of precipitation and
draughts result in hazards that frequently happen over the past years [4,6]. These hazards are
expected to take place more often in many parts of Europe, affecting European regions in different
ways as regards the magnitude and timescale of impact [6,7].

Climate hazards that occurred during the past decades in Europe, like flooding, draughts, wind
storms and heat waves were responsible for the death and injuries of many people and for
significant economic losses [6]. Based on existing research these extreme weather events will become
more frequent in the future and many vulnerable areas will have to face more intense hazards [7].

The impact of climate change in Greece climatic change seems to be associated with sea level
rise, increase in temperature, increase in draught periods, variation in precipitation, and extreme
weather events [8]. The Mediterranean region, including Greece, is considered to be at high risk as
regards climate related hazards, due to low response capacity [7]. Those hazards are expected to
impact many sectors of the economy, like agriculture, tourism, transportation, build environment,
coastal systems, water infrastructure and resources and result in significant economic losses if
proper measures are not implemented [8]. This implies that Greece is in a very difficult position as
efforts towards reducing vulnerability and increasing climate resilience are necessary in a period
that is trying to overcome economic crisis. This could become even more difficult in cases where
there is lack of knowledge and information on the risk and where public perception is influenced by
several parameters [9-13].

Up to date research on climate change is focused on analysing economic, social and
environmental impact [3,4], addressing vulnerability and assessing potential hazards [14-17] or
proposing adaptation options [5]. In addition, there is some literature addressing individual
responses to climate change impact and the risk associated with it [18-27,11-12].
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Understanding peoples’ beliefs and how they perceive the climate risk seems to be significant in
planning for the future and in implementing adaptation policies. Bellamy and Hulme [19] explored
public perception and concluded that climate change is generally perceived as a sudden state by a
significant proportion of people and that this perception along with the level of danger that is
associated with it mostly depends on respondents’ values and beliefs. In general, risk perception
analysis is considered important in decision making processes especially those associated with
hazardous activities and makes possible the effective communication of policies and risk
information [27]. However in many cases public perception is generally ignored in planning
processes [26].

Taking into consideration the reviewed literature risk perception can be seen as the
understanding one has based on the comprehension of the threat that could result in loss of life or
property [26]. Other researchers [28] associate the term public perception with certain risk
characteristics and their level like awareness, preparedness and worry. In another research work [23]
it is mentioned that individual behavior could be dependent on people’s anxiety and insecurity
rather than various financial considerations related to mitigation measures.

European Commission [29] suggests that in order to mitigate or adapt to climate change we
need to understand individual’s attitude and behavior. In particular, in a report published in 2014 it
is mentioned that perceptions of climate change significance and willingness to act could also be
taken into consideration [29]. Furthermore, a survey that was conducted in 2013 shown that
Europeans consider climate change as one of the most serious problems. Four out of five people
consider that energy efficiency could be implemented as a measure to mitigate impact but also to
boost the economy; however the majority thinks that the responsibility to tackle climate change lies
with National Governments [29].

A lot of researchers associate public perception and adaptation policies. The research
implemented by Wei et al. [30] suggests that significant gaps exist between perception and action
and therefore efforts should be focused to raise awareness in order to address climate change and
implement adaptation strategies efficiently. Wolf [31] points out that significant difficulty towards
adaptation can be generated from the views of the general public and therefore their perception and
understanding could be the key to effective adaptation strategies. Also, Palutikof et al. [18] link
efficient adaptation with understanding of peoples’ attitudes. De Jalo et al. [32], suggest that
understanding public perception and having knowledge of socio-demographic characteristics could
result in the development of effective adaptation policies. This is further supported by the work of
Niles et al. [33].

Furthermore, socio-demographic characteristics, as well as factors associated with the location
seem to be important in shaping the way people perceive risk. The research implemented by
Leiserowitz [12] illustrates that risk perception and policy support are influenced by parameters like
affect, imagery and values. In addition the author suggests that response to climate risk could be
associated with various psychological and socio-cultural factors. According to the European
Commission’s report [1] individuals in Western Europe tend to consider technological risks of
higher importance compared to socio-economic ones. Quite the opposite applies for people from
Easter Europe. Palutikof et al. [18] imply that there is evidence of socio-economic sensitivity to
climate variability. Also, their work proposes that even though there is an indication of high level
awareness, as regards climate change impact, strong differences based on the location of the
respondents are noted. This is also supported by Taylor et al. [11] who investigated public
perception of climate risk in UK; they concluded that it is important to understand regional
differences to have effective adaptation policies. De Jalo et al. [32] mention that significant
parameters that influence perception to climate risk include gender, age, family and profession. The
work of Yang et al. [34] implies that confidence in policy, age, education and income level are
amongst the key factors that determine willingness to pay to mitigate carbon emissions.

Wolf et al. [20] investigated how vulnerable groups of people perceive risks from heat and
concluded that behaviors and responses to risk seem to be influenced by the perceptions those at risk
and those providing support. Bird et al. [22] suggest that individuals’ response during a hazard, like
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a volcanic eruption, is dependent not only on the emergency plan but also on the previous acquired
knowledge and perception of the hazard itself. Lowe et al. [24] investigated the impact of a climate
change related film to public perception in the UK. They highlighted that many people made a
commitment on climate change mitigation after the film even though their level of actual knowledge
about what this means seem to be limited.

Public perception to climate risk could also be associated with peoples’ willingness to act. Bord
et al. [36] point out that based on their analysis a limited willingness to sacrifice to better deal with
climate change impact is noted. Even though people are willing to support climate change
mitigation efforts they do not seem willing to alter their current lifestyle. In addition, Tobler et al.
[21] investigated people’s willingness to act in Switzerland and concluded that the perceived climate
benefit and cost and political beliefs play an important role.

Amongst the limited research found on public perception on environmental issues of Greek
citizens is the one implemented by Tsitsoni and Toma [13]; they analysed British and Greek people
perception on environmental protection and climate change mitigation using Eurobarometer data
and logistic regression. Their work identifies that people’s opinion in both countries is influenced by
common factors such as age, gender, occupation, purchasing power and environmental attitudes
and perceptions. In the case of Greek citizens it is worth mentioning that education seems to be a
really important parameter. Papoulis et al. [9] studied the opinion of Greek population residing in
Athens area as regards climate change awareness and willingness to take actions. They conclude that
the climate change awareness and actions towards adaptation seem to be influenced by the
economic crisis Greece in currently facing.

The relationship between socio-demographic characteristics and environmental behavior is also
pointed out by other researchers [11,18,20,32,34]. Considering the previous researches’ results and
scientific data reviewed, even though Greece is characterized as a vulnerable region in terms of
climate related hazards, peoples’ views and way of living do not always support this [13]. The key
issue of this research is to investigate and analyse public perception in Greece as regards to climate
change risk. In this context, by using a questionnaire survey this paper tries to analyse the way
people feel about climate risk, their motivations to change current way of living and to undertake
actions to adapt to a changing climate.

2. Materials and Methods

Public perception of climate risk in Greece was analysed by conducting a questionnaire survey.
A structured questionnaire was developed, asking people to rate the significance of different issues
associated with climate change based on their opinion. The questionnaire is structured by simple
questions so that it can be easily understood by poor educated or elderly people. The questions
included are of a more qualitative nature. Some questions are binary, while others may take certain
values. In addition, there are questions that the answer comes in multiple certain answers, or the
individual is asked to rank certain aspects described in the question.

The questionnaire was mostly distributed on-line from December 2014 until February 2015;
however face-to-face interviews also took place. In total, the responses of 340 people were taken into
consideration. The questionnaire includes five main parts. The first part includes some general
questions regarding the importance people give to environmental problems. In the second part
respondents are asked to rate the level of importance of climate risk in the case of Greece and to
point out the most significant mitigation and adaptation measures. In addition, they are asked to
highlight who is responsible to deal with the climate related risk. The third part of the questionnaire
includes questions regarding individual actions undertaken or planned to mitigate or to adapt to
climate change. This part is generally focused on individuals” willingness to take measures and aims
at measuring individuals’ attitude towards various aspects of perceived climate risk. The next part
records the level of knowledge and source of information that people often use. Finally the last part
asks for some socio-demographic data, like gender, age, level of education and geographical area.

Statistical analysis was carried out using simple spreadsheet program, as well as statistics/data
analysis software (Stata 12, StataCorp). The analysis of the responses is used to draw some
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conclusions and to assess various parameters that are linked to climate risk perception. Our main
purpose is to study the correlations between the answers the individuals gave, as well as to identify
certain patterns of responding, according to individual characteristics. As our data do not have any
continuous variables, we cannot rely solely on simple regression techniques that require the
dependent variable to be continuous. We rather choose to employ the methodology of logistic
regression, where the dependent variable is binary. With this method we are able to examine
whether changes in some independent variables are associated with changes in the probability of
choosing one option of the dependent variable over the other [36]. Similarly, we also follow the
multinomial logistic regression methodology, where the dependent variable of interest may take
different values, but is not continuous. In this case the aim is to test for any significant associations
between a number of independent variables and their association with the probabilities of each
individual option of answers. In our case, the dependent variables could be the answers of any
questions that their probabilities might be significantly associated with any other set of questions.
The significance of the estimated coefficients, will give us information on the sign and the size of the
association, revealing important interrelations and dependences on the answers the individuals give
to questions [36-38].

Another technique we employ is cluster analysis to cluster the data in different groups,
according to a certain measure of distance; in our case we follow the k-means clustering with the
Euclidean measure of distance. Clustering individuals according to certain responses they gave in
various questions, we are able to examine the groups they can be formed and examine the special
characteristics of these groups [39]. To be more precise, we group individuals according to the
answers they gave in specific questions and then study the characteristics of these formed groups
and their responses to other questions of the study. Another reason we employ clustering technics, is
to create certain groups of individuals regarding their attitude towards climate risk and use this new
variable as an independent in our logistic models described above.

Aiming at a more qualitative approach that includes certain parameters and characteristics we
combined certain questions of the questionnaire to develop six indexes. The results of the indexes
provide information on peoples’ environmental awareness, their perception on climate risk, the
willingness to adapt and to pay to minimise risk, as well as the existing level of knowledge and
information acquired regarding climate risk. For all developed indexes a scale 0 to 5 is used.

Analytically, the following indexes are developed:

1) Environmental awareness: this index measures the level of awareness based on the
importance people give to various environmental topics (climate change, air, water and soil
pollution, ozone, biodiversity loss etc.) and responses regarding the importance of mitigation and
adaptation measures. It includes responses on the following:

e Level of importance for environmental topics

e Level of importance for mitigation measures

e Level of importance for adaptation measures

2) Climate risk perception: This index measures the perceived level of importance of climate
risk from different points of view. This index includes responses on the following:

e Level of importance for climate risk as an environmental topic
e  Level of importance for climate risk for Greece

e  Climate risk as a cause for altering current lifestyle

e  Climate risk as a driver for action

3) Willingness to adapt: This index looks into people’s willingness to adapt and their degree of
concern. It takes into account responses on the following topics:

e  Willingness to take measures
e  Willingness to react to changes
e  Willingness to alter environmental footprint

e  Motivation for future choices
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4) Willingness to pay: This index looks into people’s willingness to pay to deal with climate
change impacts and it is based on responses associated with the following:
e  Willingness to pay to minimise vulnerability (e.g. through taxation)
e  Willingness to pay to secure assets (e.g. insurance)

¢  Opinion regarding compensation for post-disaster actions

5) Level of knowledge: This index looks into respondents’ knowledge level on climate change
related issues and takes into consideration their perception on the level of knowledge on the
following:
e Level of knowledge for climate change impacts
e  Level of knowledge for mitigation measures

e  Level of knowledge for adaptation measures

6) Level of information: This index looks into respondents’ level of information they have
acquired on climate change and takes into account responses about the following:
e  Level of information for climate change

e  Level of information for climate related hazards (floods, draughts, heat events etc.)

e  Level of information for climate risk for Greece
3. Results

3.1. Sample characteristics

Efforts were made to ensure that the distribution of some parameters, like age, sex and
education are representative of the Greek population, taking into account information from the
Hellenic Statistical Authority [40]. However, this was not possible for all the parameters.

The sample was structured so that it includes 51% men and 49% women, representing the
national sample with at least secondary education. Basic information about age, education and
location of the respondents is given below:

The average age of the respondents ranges between 20-45 years (68%, SD 0.71). 19% of the
sample has age between 45-60 years old and the rest (13%) is either below 20 years old or above 60
years old.

The average level of education is having a post-graduate degree (38%, SD 1.73). 25% of the
sample possess a BSc degree, 15% a college or technical training degree and 22% have graduated
from lyceum or gymnasium.

As regards the location of the respondents, 48% of the sample is located in Athens (SD 1.06) and
52% in the rest of Greece.

3.2. Analysis results

Amongst the problems Greece is currently facing, the economic situation (28%) seems to
overshadow climate change in the minds of people who consider it to be the second most serious
problem (24%). This choice seems to be associated with age and education as older and less educated
people tend to consider economic crisis or immigration as the most important problem. Amongst
other parameters it is worth mentioning that the higher education one has the higher the probability
of choosing climate change over energy or water availability is. In the question how serious people
consider climate change as a problem for Greece, 34% consider it to be a very important problem,
59% a relatively important problem while 8% do not consider it a problem at all.

In the minds of people climate change impact seems to be related to temperature rise, extreme
weather events, sea level rise, floods and draughts. Based on their views, green energy use, waste
recycling, energy conservation, sustainable mobility and the use of recyclable materials seem to be
important to climate change mitigation. As regards climate change adaptation people consider
important the development of an action plan at national scale, culture change, efficient use of water,
carrying out of water recycling initiatives and the implementation of measures at local scale.
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In the question whether people have taken some sort of action to fight climate change during
the past 5 years 77% of the respondents gave a positive answer. Actions undertaken include waste
recycling, increase in residential energy efficiency, energy and water conservation, the use of high
energy efficiency appliances and the use sustainable forms of transport.

Clustering people based on their response on questions regarding climate change significance
and actions undertaken or planned aiming at mitigating impact gave two distinctive profiles, A and
B. Based on the analysis results moving from profile A to profile B changes the level of climate
change significance and the willingness to change habits and to adapt. People that belong to profile
A seem to present a more eco-friendly attitude, are more willing to adapt to new climatic conditions
and are more willing to pay to mitigate impact. In addition, they consider culture change necessary
towards climate change adaptation. Gender, age, education and location seem to be important
factors (statistically significant), associated with the probability of belonging to profile A or B.
Women are more likely to belong to profile A compared to men; this could imply that either women
are more sensitive to environmental issues or men perceive risks as much smaller and more
acceptable than women, which is consistent with the work of other researchers [41,42]. As regards
age and education, it seems that older or less educated people are more likely to belong to profile B.
The distance from Athens seems to be another important parameter associated with the probability
of belonging to profile B.

We assessed the level of information against the perceived level of significance that respondents
give to climate risk to investigate whether there is a relationship. Based on the results, 44% of the
sample that consider climate risk to be a significant issue possess above the average information on
climate change.

Based on the analysis of the indexes” results (Table 1) risk perception and willingness to pay
appear to get the higher average scores. Even though climate change is considered important as an
environmental topic the level of importance as a problem for Greece seems to be low. It is worth
mentioning that there seems to be a low degree of concern for adaptation measures, even though
people’s opinion on the economic benefits that those measures could result in for Greece is strong. In
addition, there seems to be a strong willingness to pay for private insurance to deal with climate
change effects; however people are not willing to pay (directly or indirectly through taxation) for the
damages caused by extreme weather events.

Amongst the environmental topics there seems to be increased concern on water pollution and
forest degradation and limited on soil erosion and acid rain. Amongst actions towards adaptation,
people seem willing to implement those related to energy efficiency.

Table 1. Public perception indexes results

Indexes Mean SD
Environmental awareness 4.20 1.02
Risk perception 3.75 1.06
Willingness to adapt 3.48 0.96
Willingness to pay 3.69 1.07
Level of knowledge 2.27 1.27
Level of information 3.18 1.03

Comparing the level of knowledge between climate change mitigation and adaptation
measures it seems that in the first case the level of knowledge is higher. There seems to be a high
level of information as regards climate change and the impact on temperature rise; however low
level of information is noted regarding Greece’s commitments to tackle climate change. This analysis
also included an investigation of the similarities and differences between gender, age, education and
location. From the gender perspective, men seem to have a higher level of information compared to
women. As regards education, lower educated people seem more willing to pay compared to higher
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educated ones. Quite the same applies for elderly people. In the case of location all indexes get
higher scores for Athens. In addition a T-test was conducted to compare the means of the population
and to investigate whether the means of two groups are statistically different from each other. Based
on the results we conclude that the scores assigned for the level of knowledge index seem to be due
to the gender, age, education and location and not random. As regards level of information the
scores assigned seem to be due to age, education and location and not random. Finally, with
reference to environmental awareness, the scores assigned seem to be due to location and not
random.

4. Discussion

Public perception and attitude do not always address climate change as the most important
amongst other environmental issues or compared to socio-economic problems that Greece is
currently facing. This seems to be consistent with the results from other research work [11,18] that
associates public perception with socio-economic conditions.

Greek peoples’ attitudes in most of the cases seem to be influenced by a series of factors, like
willingness to change habits and lifestyle, willingness to act & willingness to pay. In addition, some
of these factors could be further associated with demographic characteristics like gender, age or
education.

People with lower education tend to be insecure about the impacts that climate change could
have to their lives. Their perception in many cases is based on the information they have acquired
from mass media and not on reliable scientific information. Also, based on the fact that the level of
education could be associated with critical thinking maybe this anxiety about the climate threat
could be due to the difficulty they face to see things clearly and make the right decisions. This in
many cases is reported by increased willingness to pay for insurance coverage. It is worth
mentioning that the same people tend to believe that the Greek Authorities are responsible for
securing their private property against extreme weather events and for making them feel safe and
secure.

Personal decisions associated with implementing mitigation or adaptation measures in many
cases seem to be associated with financial issues. Even though information regarding the level of
income has not been acquired, based on the responses it can be concluded that the choices people
make to safeguard their property, to minimise energy footprint or to invest in more eco-friendly
products or services tend to be influenced by the economic crisis Greece is currently facing.

5. Conclusions

This paper regards Greek peoples’ perception on climate risk and analyses their opinion,
behaviour, knowledge and readiness to change their habits, as well their willingness to pay in order
to minimise risk. Based on the analysis the research presents the vulnerability of the Greek society to
climate risk and highlights the factors that have shaped their beliefs. The results of this research
could support the understanding of public views as regards to climate risk and for making possible
the communication between communities, policy makers and scientists that could result in efficient
adaptation planning.
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