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Abstract: This paper presents quantitative research results regarding the 
influence of demographic factors on the earthquake risk perception of 
the citizens of Belgrade. This research aims to determine how much the 
citizens of Belgrade are aware of the risk and prepared to react in the 
event of an earthquake. The relationship between gender, age, level of 
education, and facility ownership with risk perception was examined. 
T-test, One-way ANOVA, and Pearson correlation coefficient were used 
to examine the relationship between the variables and the earthquake 
risk perception. The survey was conducted using a questionnaire that 
was given and then collected online among 235 Belgrade respondents 
during September 2020. The questions were divided into three catego-
ries. The first part of the questionnaire was consisted of general ques-
tions about the demographic characteristics of the respondents, then the 
questions that would determine the level of awareness of the respond-
ents about earthquakes, and finally, the questions for determining the 
respondents’ preparedness. The results of the research show that women 
have a higher perception of risk. It has been proven that the youngest 
respondents from the age category of 18-30 have the lowest risk percep-
tion. The influence of education level in no case showed a statistically 
significant correlation with risk perception.
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Introduction

Given the catastrophic consequences of earthquakes, it is necessary to reduce 
risks: avoid construction in seismically endangered areas, build seismically de-
signed facilities, design and implement an appropriate warning system that would 
alert residents a few seconds before an earthquake occurs (Cvetković and Filipović, 
2019). In addition to the significant development of seismology, it is of great concern 
that the place and beginning of the earthquake cannot be predicted yet, as well as 
the consequences it can cause (Cvetković et al., 2014; Cvetković, 2020; Jakovljević, 
Cvetković and Gačić, 2015). The essential characteristics of earthquakes as natural 
hazards are (Cvetković, 2020): they usually appear suddenly and without warning; 
there are scales for measuring earthquake intensity, but earthquakes cannot be pre-
dicted; areas prone to earthquakes are zoned; in addition to the intensity of earth-
quakes, the consequences of earthquakes also depend on the degree of resistance 
of built structures and other objects in the environment; usually cause significant 
damage to critical infrastructure; cause other secondary hazards such as tsunamis, 
nuclear disasters, fires, explosions, and critical infrastructure bursts; the duration 
of the tremor, local conditions and the degree of resilience affect the severity of the 
earthquake consequences. 

There are many ways to reduce the risks posed by earthquakes: land use plan-
ning to avoid earthquake-prone areas; engineering solutions (e.g., construction of 
earthquake-resistant buildings; engineering soils for risk reduction); warning sys-
tems that give a few seconds of warning before the ground shakes; and earthquake 
preparedness (Becker, Paton, Johnston, & Ronan, 2012). The use of an early warning 
system cannot reduce the danger, but the adverse effects of an earthquake can be 
reduced. Given that even in high-risk areas, an earthquake warning comes no more 
than 10 seconds before an earthquake, all activities must be highly automated and 
reliable. However, even a short warning period represents progress towards more 
reliable measures and systems (Gasparini, Manfredi, & Zschau, 2011). It has been 
shown that states that have implemented strict construction laws have suffered less 
from the earthquake, with the improvement of existing laws. An example of this 
can be seen in the aftermath of two similar earthquakes in New Zealand and Haiti, 
magnitude 7, which resulted in no deaths in New Zealand while there were 300,000 
in Haiti (Shapira, Aharonson-Daniel, & Bar-Dayan, 2018).

The term “seismic risk” means the possibility of consequences after an earthquake 
of a certain intensity in a particular area. For seismic risk studies, it is crucial to un-
derstand risk perception. Two theories explain risk perception: psychometric and 
socio-cultural theory (Shrestha et al., 2018: 81). The psychometric theory represents 
a theoretical framework that argues that individuals subjectively define risk and 
are influenced by various psychological, social, institutional, and cultural factors 
(Sjöberg, Moen, & Rundmo, 2004). Scientists who have practiced the psychometric 
approach have created a methodology for creating quantitative approaches or cog-
nitive maps of risk perceptions. Slovic et al. (1985) analyzed nine risk characteristics: 
a) whether people consciously agreed to the risk; b) whether the consequences of
the risk are seen immediately or later; c) how well the risk is known to those ex-
posed to it; d) how well the risk is known to science; e) how much can be controlled; 
f) whether the risk is new; e) whether the risk can cause a disaster, killing many peo-
ple; h) whether it causes fear in people; h) how terrible consequences it can cause. 
Together, these characteristics form two factors used to develop cognitive maps: 
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fear and knowledge of risk (Griffiths, 2015). The goal of psychometric research is to 
find out why some people are more tolerant of dangers than others and why they 
require more regulations and safety standards for certain dangers (Slovic, 1987). By 
examining perceptions of different activities, dangers and technologies and using 
these findings, they predict how much people want to mitigate the consequences 
of these dangers. The classification of risk characteristics shows why people react 
strongly to some hazards and require reasonable regulations, while they are entire-
ly uninterested in some hazards (Henrich et al., 2018). The socio-cultural theory was 
developed by anthropologists and sociologists and is based on the view that risk 
perception is shaped following the cultural beliefs of a particular group (Shrestha et 
al., 2018). There are a large number of foreign papers dealing with risk perception, 
and they are mainly divided into two categories: 1) papers that examine subjectivity 
in risk attitudes that show that people overestimate risks with low probability and 
underestimate potential risks; and 2) papers that investigate which different factors 
affect risk perception and how these factors could be classified (Sund, Svensson, & 
Andersson, 2017). Risk perception depends on several factors such as gender, age, 
education, place of residence, and previous experience with disasters, and by the 
earthquake is meant the number of earthquakes experienced and losses suffered 
(Tian et al., 2014).

Risk perception refers to people’s beliefs, attitudes, assessments, and feelings 
about the likelihood and consequences of events. Citizens perceive risks differently, 
and the very perception of risk influences decision-making at the individual, or-
ganizational and municipal levels (Cvetković, 2017). Scientists believe that risk per-
ception can affect their level of preparedness, response, and disaster recovery (Ho, 
Shaw, Lin, & Chiu, 2008; Bronfman et al., 2016; Qing, Guo, Deng, & Xu, 2021). With-
out a good understanding of how people perceive risk, risk reduction policies and 
their implementation can be ineffective. Risk perception surveys provide essential 
insights into people’s willingness to take preventive action and serve as guidelines 
for creating risk reduction policies (Fernandez, Tun, Okazaki, Zaw, & Kyaw, 2018). 
In addition, disaster risk communication affects risk perception and aims to prevent 
and mitigate disaster damage, prepare the population for disasters, disseminate 
information during disasters, and assist in later recovery (Bradley, McFarland, & 
Clarke, 2016). The way in which the authorities present the risk affects how people 
will understand and react to the risk of natural disasters (Heilbrun, Wolbransky, 
Shah, & Kelly, 2010).

Research shows that people take more preventive measures when they are told 
that failure to take action will harm them (negative framework) than when they 
are told that taking action leads to a safe outcome (positive framework) (Henrich, 
McClur, & Crozier, 2015). Trust in government and experts is a factor that signif-
icantly affects the perception of risk and the preparedness measures that people 
take before natural disasters occur. It has been shown that people can perceive risk 
higher than if trust is low (Bronfman, Cisternas, López-Vázquez, & Cifuentes, 2016). 
On the other hand, too much trust in the government and its measures can lead to 
the population not taking any additional measures, even though they are aware of 
the problems that can lead to natural disasters. In such cases, trust in government 
is not an advantage in the fight against disasters. The nature of natural hazards is 
such that it is impossible to prevent their consequences. Therefore, it is crucial to 
take preventive measures to reduce the impact of natural disasters and their con-
sequences. Citizens living in high-risk areas and those who have suffered severe 

http://internationaljournalofdisasterriskmanagement.com/index.php/Vol1/issue/view/9


Vladimir M. Cvetković, Jelena Planić

International journal of disaster risk management • (IJDRM) • Vol. 4, No. 1

72

psychological and material consequences are often more aware of the threats posed 
by natural disasters. It happens that people who have avoided the harmful conse-
quences of disasters, even though they live in a region that is at high risk, develop 
the confidence that they can always cope with the dangers without taking measures 
(Cvetković, 2016; Stojadinović, 2020; Gaćinović, 2020; Stajić, 2021; Jevtović, 2016; 
Đurković, 2017).

1.1. Literary review

Risk perception is a critical factor in forming behavior patterns in case of risk 
and is a prerequisite for making decisions regarding adopting preventive measures. 
In order to develop adequate information and risk communication strategies, it is 
necessary to know which factors influence risk perception (Plapp & Werner, 2006). 
Numerous studies have been conducted to examine which factors influence the per-
ception of disaster risk (Armaş, 2006; Armaş et al., 2017; Shapira et al., 2018; Mızrak, 
Özdemir, & Aslan, 2021). For example, a study conducted in Myanmar (Fernandez 
et al., 2018) showed that females better perceive risk than males. Also, the authors 
found no connection between previous experience and risk perception, respond-
ents who had encountered an earthquake have less knowledge than those who do 
not have such experience. However, those with experience expect more significant 
material consequences. Also, numerous studies have been conducted concerning 
examining previous experience with natural disasters on risk perception (Plapp & 
Werner, 2006; Kung & Chen, 2012; Knuth, Kehl, Hulse, & Schmidt, 2014; Sun & Xue, 
2020). Shapira et al. (2018) research has shown that previous experience with disas-
ters leads to a better perception of risk and willingness to take preventive measures. 
The same results were obtained in a study in China (Xu et al., 2020). The research 
results in Pakistan (Qureshi, Khan, Rana, Ali, & Rahman, 2021) found that seismic 
risk perceptions differ significantly with age, income, experience, and type of home 
in which one lives. People who suffered from earthquakes in the past had a higher 
perception of risk, while people who built their houses from engineering materials 
tended to have a lower perception of risk. Examining the risk population’s demo-
graphic characteristics (gender, age) is vital for any research. Numerous studies 
have been conducted on the influence of demographic factors on risk perception 
(Armaş & Avram, 2008; Jones et al., 2013; Rahman, 2019; Cvetković and Filipović, 
2019). The most common results obtained in research on demographic determinants 
of risk perception are that women perceive risks more than men, while patterns are 
not observed in other aspects of demographic factors (Sund et al., 2017).

Numerous studies have been conducted concerning the relationship between 
gender and risk perception (Tian et al., 2014; Fernandez et al., 2018; Buylova et al., 
2019). In general, the results showed that women have a higher level of risk percep-
tion than men. In addition to biological and physical characteristics, differences in 
the perception of risk between the sexes are also influenced by social and cultural 
factors. This conclusion was reached in a study conducted by Tian et al. (2014) in 
China, Fernandez et al. (2018) in Myanmar, and Bronfman et al. (2016) in Chile. Re-
search in Dhaka (Rahman, 2019) also confirmed that women better perceive risk and 
are better prepared than male respondents. As many as 63% of women have a first 
aid kit, compared to 40% of male respondents. Men are expected to be involved in 
the disaster recovery process. We also have an example of an earthquake risk per-
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ception survey in Taiwan (Kung & Chen, 2012) that showed that women are more 
afraid of earthquakes and the consequences they can suffer, while there were no 
gender differences in knowledge of mitigation measures. A study conducted in Tur-
key, where all respondents were female, showed a high perception of risk and fear 
of earthquakes (Mızrak et al., 2021). The results indicate that it is necessary to pay 
more attention to women in educational activities because women who are exposed 
to dangers in everyday life become more vulnerable in disaster situations, and their 
exposure to disasters increases significantly. Poor women are more at risk of natural 
disasters (Fothergill, 1996). Women’s vulnerability, especially in underdeveloped 
countries, is attributed to gender inequality, and women tend to perceive the risk as 
higher if it could harm their families. When a disaster occurs, the mortality rate is 
higher among women than men in underdeveloped countries due to discrimination 
and the traditional role of women as someone who takes care of children and fam-
ily. This was also confirmed in Bangladesh, a country where gender discrimination 
is tolerated, and data shows that during the disasters in this country, most of the 
casualties were women (Rahman, 2019). In developed countries, there are indica-
tions that higher mortality of women is in natural disasters caused by earthquakes, 
while men are more likely to die in atmospheric disasters (Fothergill, 1996).

Numerous studies have also been conducted about the influence of age on risk 
perception (Ainuddin et al., 2014; Shapira et al., 2018; Rego et al., 2018, Cvetković 
and Filipović, 2019; Qureshi et al., 2021). A survey was conducted in Bangladesh 
in which citizens older than 15 were surveyed (Rahman, 2019). Thanks to efforts to 
improve earthquake preparedness and knowledge among young people, by intro-
ducing lessons on improving earthquake preparedness in primary and secondary 
schools, respondents aged 15-19 had better knowledge than those aged 20-29. How-
ever, it is necessary to work on improving knowledge and preparedness in all age 
categories. Research conducted in Mexico and Ecuador aimed to determine how 
residents of cities where natural disasters have occurred perceive risk and their esti-
mates for future events (Jones et al., 2013). The results showed that younger people 
think that it is very likely to experience a disaster again. Although younger people 
are not significantly more concerned than older people living in the cities where 
the disaster occurred, their past experiences have taught younger urban residents 
that dangerous events are possible. They, therefore, do not rule out the possibility 
that they may recur. In addition, a study conducted in Bucharest (Armaş, 2006) 
showed that perceptions of earthquake risk change with age. The most significant 
percentage of people who admitted to being very afraid of earthquakes were in the 
age group of over 66, which can be explained by the fact that older people are more 
vulnerable than younger ones, while those in the age group 15-25 showed disin-
terest and the lowest risk perception. The same results were obtained in a study in 
Pakistan (Ainuddin et al., 2014), whose large part of the territory is situated in the 
seismic belt of the Himalayas. Older people simply need more time to recover from 
disasters, both physically and financially.

Research in Taiwan has shown that education plays a role in the perception of 
risk control. People with more years of education had a higher level of control, re-
gardless of the type of disaster. Highly educated people can more easily access and 
understand new information. As a result, they may feel a greater degree of control 
over the disaster (Ho et al., 2008). The research on the perception of earthquake risk 
conducted by Cvetković & Filipović (2019) in Serbia showed that those with the 
lowest level of education show a higher probability of earthquakes than those with 

http://internationaljournalofdisasterriskmanagement.com/index.php/Vol1/issue/view/9


Vladimir M. Cvetković, Jelena Planić

International journal of disaster risk management • (IJDRM) • Vol. 4, No. 1

74

the highest level of education. It can be explained by the fact that highly educated 
respondents know that Serbia is not in a region that is prone to frequent and intense 
earthquakes, and respondents with a lower level of education probably associate 
their views with earthquakes that occur in the area. The results of a study conduct-
ed by Rahman (2019) showed that respondents with lower education are less pre-
pared than highly educated respondents. When it comes to risk perception of high 
school students, research has been conducted in Serbia (Cvetković & Stanišić, 2015; 
Cvetković et al., 2015), Mexico (Santos-Reyes et al., 2017), and Turkey and Lebanon 
(Baytiyeh & Ocal, 2016). The research concluded that although students generally 
know about natural disasters, especially those with excellent grades, they need to 
improve education programs on natural disasters. Schools play a crucial role in 
educating students, parents, and teachers about natural disasters. Natural disaster 
programs have been included in schools in Japan for decades (Shaw et al., 2004). 
The two components of these programs are: to provide students with knowledge 
about natural disasters caused by earthquakes, their causes, and consequences, and 
to provide practical exercises on how to react in the event of an earthquake. It is 
necessary to follow the examples of developed countries to create thriving school 
programs on disasters.

Slovic (1992) analyzed the early results of psychometric studies, and one of the 
most exciting findings was that people wanted to answer questionnaires that last-
ed for several hours, giving hundreds of answers. Techniques of the psychometric 
approach proved to be good in detecting similarities and differences in respondents 
’risk perceptions. There were differences in the understanding of the concept of risk 
between experts and non-experts, and there was a tendency for respondents to assess 
the existing risks as very high. Research has shown that risk tolerance is affected by 
the number of dead and injured, destroyed property as well as whether they con-
sciously agreed to the risk or not (Slovic, 1987). People have more tolerance for con-
sciously taken risks because they can benefit. Since Slovic, in his research (Slovic et al., 
1985; 1887; 1992) omitted natural disasters, the research conducted by Henrich et al. 
(2018) aimed to expand psychometric analysis of risk characteristics, including earth-
quakes. They assessed risk assessments of 6 hazards: living in an earthquake-prone 
zone, smoking, consuming alcohol, flying an airplane, driving motor vehicles, and 
nuclear energy. All these dangers except earthquakes were on the list of dangers rec-
ognized by Slovic (1987). The second goal of the research was to determine which risk 
characteristics are related to risk tolerance. To this end, they used three risk tolerance 
measures: increased government funding, better regulation, and a willingness to pay 
taxes. The results showed that earthquake respondents wanted more government re-
sources to be allocated to mitigate the consequences and reduce risks, while for other 
hazards, they felt better regulations were needed. Ohtomo, Kimura, & Hirata (2020), 
researched the Kumamoto earthquake in 2016 to determine which factors, and to what 
extent, affect risk perception. The results showed that the perception of severity in-
creases with experience with earthquakes, the perception of earthquakes depends on 
demographic factors and how much people are aware of the dangers of earthquakes, 
and the perception of uncertainty is formed by intuition. Relevant research was con-
ducted in Bangladesh, Dhaka (Rahman, 2019) to examine the perception of seismic 
risks of Dhaka residents and determine the level of knowledge and preparedness of 
respondents depending on demographic factors: gender, age, level of education. The 
obtained results show that women perceive risks better and are better prepared than 
male respondents, younger ones have more knowledge than older ones and less edu-
cated people are less prepared than more educated people.
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Since China is making its first earthquake insurance program, Tian et al. (2014) 
examined population risk perceptions in the regions covered by the program to 
provide data to help implement the program. They focused on the impact of previ-
ous experience with earthquakes and the respondents’ type of house. Their results 
showed that those who suffered the terrible consequences of the earthquake have 
a higher risk perception and that securing a home is directly related to risk per-
ception. Cvetković and Stanišić (2015), examined the relationship of demographic 
and social factors with knowledge and perception of natural disasters. They found 
that female respondents had a better knowledge of disasters while, on the other 
hand, gender had no impact when it came to disaster response. Students with better 
grades had more knowledge, so success in school is directly related to knowledge 
and procedures for dealing with natural disasters. Baytiyeh and Ocal, 2016, in a 
comparative study, examined earthquake risk perceptions of high school students 
in Lebanon and Turkey. They examined three factors: the perception of probability 
and consequence, the role of education, and fatalistic beliefs. Both groups showed 
a fondness for fatalistic beliefs. Although students in Turkey had more knowledge 
and awareness of disasters, education in both schools was not satisfactory. 

Bronfman et al. (2016) found in their research conducted in Chile that citizens 
are most concerned about earthquakes, tsunamis, and forest fires, as well as that 
older person and the lower socio-economic class better perceive the risk of natural 
disasters and have more confidence in institutions. Han, Lu, Hörhager, & Yan (2017) 
investigated the impact of trust in government on the level of preparedness of indi-
viduals in China and their perception of earthquake risk. All respondents survived 
the 2010 Yushu earthquake. The results showed that more trust in institutions leads 
to reduced risk perception. These findings can be explained by the fact that the gov-
ernment successfully fought the Yushu earthquake and thus increased the trust and 
support of the citizens. Armaş, Cretu, & Ionescu (2017) examined the impact of psy-
chological determinants: stress, locus of control, and self-efficacy on risk perception 
of human behavior in a potential earthquake in Bucharest. Socio-demographic char-
acteristics make a difference, so women older than 50 and those with lower incomes 
are more susceptible to stress. In Serbia, Cvetković and Filipović (2019) researched 
earthquake risk perception and the connection with demographic, social, and psy-
chological factors. Older, less educated widows/widowers, those who live in rented 
facilities, the unemployed, and those with incomes over 76,000 dinars have a high 
level of risk perception. In these categories, it is easier to influence the adoption of 
preventive measures.

Guided by the results of previous research, the paper presents a description 
of existing scientific knowledge on risk perception of natural disasters caused by 
earthquakes, which provided a basis for researching demographic factors that af-
fect the perception of earthquake risk of citizens of the Serbian capital. However, 
the domestic literature has not sufficiently dealt with this, neither the perception of 
risk nor the factors that affect risk perception. The explicit goal of this research is to 
explain and interpret how demographic factors (gender, age, education) affect the 
perception of earthquake risk of the citizens of Belgrade.

Materials and Methods

The subject of the quantitative research is the examination of the influence of de-
mographic factors on the perception of earthquake risk of the citizens of Belgrade, 
with a review of their preparedness. Given that Serbia is in a seismically active area, 
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this research aims to determine how much the citizens of Belgrade are aware of 
the risk of earthquakes and how much they are prepared to react in the event of an 
earthquake. The relationship between gender, age, level of education, and facility 
ownership with risk perception was examined.

2.1. Basic Characteristics of Respondents

For the needs of this research, adult citizens of Belgrade were surveyed, and 235 
answers were collected. Of the total number of respondents, there was a higher per-
centage of women (54.9%) than men (45.1%), while the most significant percentage 
(33.2%) of respondents are in the age group 31-45 years, a slightly lower percentage 
are respondents from the group 18-30 years, while the lowest percentage (11.1%) of 
respondents are from the age group of over 60 years. Respondents from the 46-60 
age category make up 25.1% of the sample. Most respondents have completed high 
school 34.5%, and the percentage of respondents who have completed postgraduate 
studies, master’s and doctorate, is 30.2%. Respondents with higher education are 
represented in the sample with 27.2%. The highest percentage of respondents is 
married, 52.8%, followed by single respondents, 20.0%, and those in a relationship, 
17.9%. In contrast, the most significant percentage of respondents (50.2%) live in a 
building owned by a family member, and the smallest number of respondents live 
in a rented building (12.3%).

Table 1. Demographic and socio-economic characteristics of respondents.

Variable Category (f) %

Gender
Male 106 45.1

Female 129 54.9

Age

18-30 72 30.6
31-45 78 33.2
46-60 59 25.1
60+ 26 11.1

Marital status

Single 47 20
In a relationship 46 19.6

Married 124 52.8
Divorced or widow 14 6

Education

Elementary 2 0.9
Secondary Sch. (grade 8-9) 81 34.5
High school (grade 11-12) 17 7.2

Undergraduate 64 27.2
Master 32 13.6

Doctorate 39 16.6

Ownership of the facility
Personal property 88 37.4

Owned by a family member 118 50.2
Third-Party Ownership 29 12.3

TOTAL 235 100
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2.3. Questionnaire Design

The survey questionnaire for this research was created based on questionnaires 
that have been used in previous research (Rego et al., 2018; Cvetković and Filipović, 
2019; Cvetković et al., 2019; Buylova et al., 2020). The questions in the questionnaire 
were answered by circling the offered answer, by grading on a scale from 1 to 5, or 
by writing a short answer. The questions were divided into three categories. The 
first part of the questionnaire was consisted of general questions about the demo-
graphic characteristics of the respondents, then the questions that would determine 
the level of awareness of the respondents about earthquakes, and finally, the ques-
tions for determining the respondents’ preparedness. Before starting the survey, an 
analysis of domestic and foreign scientific research in which survey questionnaires 
were used was performed to adapt and create the questionnaire necessary for the 
needs of this research. Then a questionnaire was made, which was written in simple 
language, without the use of professional terms. A pilot survey was conducted on 
a section of the population to ensure that the questionnaire was clear and under-
standable to respondents.

2.4. Analyses

The data obtained in the survey were entered into the statistical program SPSS 
(Statistical package for social sciences). After that, a data check was performed in 
order to eliminate possible errors when entering the answer. The collected data 
were analyzed using descriptive statistics, and the frequency and percentage were 
determined. In the next step, the obtained data were crossed, i.e., the demograph-
ic characteristics of the respondents with the perception of risk, e.g., the connec-
tion between the level of education of the respondents and the preparedness for 
earthquakes. T-test and One-way ANOVA were used to examine the relationship 
between the variables and the earthquake risk perception. For the age variable, the 
relationship was analyzed with the Pearson correlation coefficient. All tests were 
two-tailed, with a significance level of p < 0.05. Statistical analysis was performed 
using SPSS Statistic 17.0 (IBM SPSS Statistics, New York, United States).

Results

In order to determine the level of awareness about earthquakes, the first question 
that was asked was: “Do you think you live in a city that an earthquake could en-
danger?” The most significant percentage of respondents answered affirmatively to 
this question (41.2%), but as many as 32.8% of respondents answered that they were 
not sure. The answers to the following question: “How do you assess the possibility 
of an earthquake in your city” show that almost half of the respondents (48.1%) be-
lieve that an earthquake is partially possible. 29.4% of respondents believe that the 
possibility of an earthquake is unlikely, and the smallest number of respondents, 
2.1%, believe that an earthquake is absolutely possible.

Regarding assessing the period in which an earthquake will occur, the most sig-
nificant percentage of respondents (41.3%) believe that the earthquake will occur 
within 5 to 20 years. Approximately the same percentage of respondents have es-
timated that an earthquake will occur in a period of 5 years and a period of 20 to 
50 years, 23% and 18.3%. It is the same with the assessment for the next year and 
over 50 years, 7.2% and 10.2%. In addition, the most significant percentage of re-
spondents, 48.9%, believe that their homes would be damaged in the event of an 
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earthquake. The percentage of those who think their homes would not be damaged 
is 14.9%. 38.2% of respondents said they were not sure. In correlation with the pre-
vious question, respondents were asked to assess the level of damage they could 
suffer in the event of an earthquake. The most significant percentage of respondents 
(38.7%) estimated that the level of damage would be mediocre, and 13.2% said that 
the damage would be negligible (Table 2).

Table 2. Attitudes related to earthquake risk perception.

Yes No Not sure
Perception of the city’s vulnerability to earthquakes 41.2 26 32.8
Earthquake vulnerability of households 48.9 14.9 38.2
Knowledge of household response procedures 65.5 11.1 23.4
Knowledge of outdoor response procedures 56.6 15.7 27.7
Owning a first aid kit 57.9 33.2 8.9
Possession of necessary supplies 44.3 46.8 8.9
Knowledge of number 112 49.8 50.2 /
Possession of insurance 15.3 84.7 /

In order to check the level of preparedness, the respondents were first asked to 
assess their level of preparedness for earthquakes. The most significant number of 
respondents believe that they are partially prepared, 40.9%. There is a large per-
centage of those respondents who think they are entirely unprepared, 19.1%, while 
there is the lowest percentage of absolutely prepared respondents, only 9.4%. After 
assessing personal preparedness, the respondents were supposed to assess the level 
of preparedness of the city of Belgrade. The results show that only 4.3% of respond-
ents believe that Belgrade is prepared or absolutely prepared for earthquakes. Ap-
proximately two-thirds of respondents (65.5%) believe that the city is unprepared or 
completely unprepared (Figure 1).

Figure 1. Attitudes on the Likert scale related to earthquake risk perception.
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When asked: “Do you know how to behave during an earthquake if you are at 
home” (Table 15), 65.5% of respondents answered that they know, while the per-
centage of respondents who do not know how to behave during an earthquake 
when they are at home is 11.1%. The percentage of respondents who are unsure is 
23.4%. The next question was: “Do you know how to behave during an earthquake 
if you are outdoors.” The percentage of respondents who answered yes to this ques-
tion is 56.6%, while those who do not know is 15.7%. However, more than a quarter 
of respondents answered that they were not sure (27.7%). The percentage of those 
who have a first aid kit is 57.9%. In the follow-up questions for those who own a first 
aid kit, it was found that 65% of respondents keep first aid kits in an easily accessi-
ble place. However, only 37% of respondents have recently checked the contents of 
the kit. When asked if they have stocks of necessary groceries in their household. 
The percentage of respondents who do not have stocks is higher (46.8%) than the 
respondents who have food stocks (44.3%). Each European Union member state has 
an integrated protection and rescue system in emergencies - the system is “number 
112 for emergency calls”. This is one of the conditions for countries that want to 
become members of the EU (Lipovac & Cvetkovic, 2015). The answers to the ques-
tion of whether they know about the number 112 are divided. There is practically 
an equal number of respondents who know and those who do not know about the 
number 112. Finally, the respondents were asked whether they had insurance that 
covers the consequences of the earthquake. Of the total number of respondents, 
only 15.7% of respondents have earthquake insurance (Table 2).

The T-test results show no statistically significant difference according to gender 
in relation to earthquake risk perception, perception of preparedness, and damage 
perception (Table 3).

Table 3. Independent samples t-test results between gender and the 
variables on earthquake risk perception.

Variable
Gender

F t Sig.
(2-Tailed) df Male 

X (SD)
Female 
X (SD)

Earthquake risk perception 3.51 -.945 .345 233 2.31 (.970) 2.44 (.1.11)

Perception of preparedness .645 .126 .900 233 2.08 (.937) 2.07 (.894)

Damage perception 1.85 .177 .526 232 1.32 (.726) 1.23 (.082)

* p ≤ 0.05; ** p ≤ 0.01.

Also, the correlation results between age and specific variables were investigated 
using Pearson’s linear correlation coefficient. Preliminary analyses were performed 
to prove that the assumptions of normality, linearity, and homogeneity of variance 
were satisfied. There is a slightly positive correlation between age and earthquake 
risk perception, r = .159 n = 235, p <.005, perception increases with age (Table 4).
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Table 4. Pearson correlation test results between age and 
variables regarding earthquake risk perception (n = 235).

Age

Earthquake risk perception
Pearson correlation .159*

Sig. (2-tailed) .015

Preparedness
Pearson correlation .031
Sig. (2-tailed) .633

Perception of damage
Pearson correlation .185
Sig. (2-tailed) .075

The results of the examination of the relationship between the level of education 
and the observed variables show no statistically significant correlation between the 
respondents’ level of education and earthquake risk perception, repair, and percep-
tion of damage (Table 5).

Table 5. ANOVA test results between education and variables 
regarding earthquake risk perception (n = 235).

Sum of 
Squares df Mean 

Square F Sig.

Earthquake risk percep-
tion

Between 
Groups 3.346 5 .669 .865 .505

Within Groups 177.182 229 .774
Total 180.528 234

Preparedness

Between 
Groups 3.906 5 .781 .938 .457

Within Groups 190.715 229 .833
Total 194.621 234

Perception of damage

Between 
Groups .478 4 .119 .277 .892

Within Groups 38.331 89 .431
Total 38.809 93

Discussion

The primary goal of this research was to examine whether and to what extent 
demographic factors affect the perception of the risk of Belgrade citizens from nat-
ural disasters caused by earthquakes. Previous research conducted on this topic has 
shown that risk perception is influenced by a large number of factors, demographic, 
socio-economic, psychological (Armaş, 2006; Tian et al., 2014; García, 2017; Han et 
al., 2017; Shapira et al., 2018; Ao et al., 2020). In order to determine the level of aware-
ness of the respondents, the question was asked whether they think that The earth-
quake could endanger Belgrade. Compared to the results of the research conducted 
by Cvetković and Filipović (2019), when 51.9% of respondents estimated that it was 
unbelievable to experience an earthquake, there is a significantly lower percentage 
of respondents who do not believe that an earthquake can occur. The recent earth-
quakes in the region, also felt in Serbia, could explain the increase in awareness 

http://internationaljournalofdisasterriskmanagement.com/index.php/Vol1/issue/view/9


Earthquake risk perception in Belgrade: implications for disaster risk management

International journal of disaster risk management • (IJDRM) • Vol. 4, No. 1

81

about earthquakes. In Korea, after the earthquake that occurred in 2016, a survey 
was conducted to determine whether there was an increase in the respondents’ level 
of awareness (Ha, 2018). In line with the previous research, it was concluded that 
the awareness was broadly higher and that this was especially noticeable among the 
respondents who participated in the recovery process after the earthquake.

The assessment results of the level of preparedness show that the largest percent-
age of respondents are partially prepared. Cvetković and associates (2019) came 
to the same results in examining the level of preparedness of the citizens of the 
Republic of Serbia. These results are consistent with a study conducted in Istanbul 
(Tekeli-Yeşil et al., 2010), which showed that people do not pay enough attention 
to the risk of earthquakes and take preventive measures because of the many risks 
in everyday life. When assessing the level of preparedness of the city of Belgrade, 
the results show that two-thirds of the respondents think that the city is unpre-
pared for reaction, with a minimal percentage of respondents who assess that the 
city is prepared. These results were not in line with the research in Serbia from 
2019 (Cvetković et al., 2019), when one-third of the respondents assessed their lo-
cal self-government unprepared. For example, in a study conducted in China, the 
results show that respondents have tremendous confidence in the authorities and 
assess that they are prepared to react in the event of an earthquake (Han et al., 2017). 
This result is explained by the fact that the authorities successfully dealt with the 
Yushu earthquake, which increased public confidence.

A statistically significant association of gender with risk perception has been 
demonstrated in assessing the possibility of earthquakes and preparedness levels. 
Women showed a higher level of awareness, considering that a high percentage of 
men assessed the possibility of an earthquake as impossible. These results concur 
with the results obtained in a study conducted by Tian et al. (2014) in China, Fer-
nandez et al. (2018) in Myanmar, and Bronfman et al. (2016) in Chile. On the other 
hand, research results show that men have a higher preparedness level than wom-
en, while, for example, a study conducted by Rahman (Rahman, 2019) in Dhaka 
showed that women are better prepared than male respondents.

When examining the influence of age on the perception of risk, it is noticed that 
almost half of the youngest respondents in the category of 18-30 years of age be-
lieve that the occurrence of earthquakes is impossible or unlikely. The youngest 
respondents probably think so because they have no experience with earthquakes. 
Respondents in a study conducted in Myanmar (Fernandez et al., 2018) cited a lack 
of experience as the reason for low-risk perception. Older respondents have a better 
perception of risk, which is in line with the research results conducted by Armaş 
(2006) in Bucharest and Ainuddin et al. (2014) in Pakistan. Respondents from the 
category of 31-45 years of age proved to be the least prepared.

The results of the Chi-square test in no case showed that the level of education 
impacts risk perception. The most significant difference is in assessing the damage 
that could be suffered in an earthquake, to which the respondents with secondary 
education in the most significant percentage answered that the damage would be 
serious or severe, almost 40% of the respondents. This can be explained by the fact 
that respondents with a higher level of education know that Serbia is not situated in 
a region characterized by devastating earthquakes (Cvetković and Filipović, 2019). 
However, respondents with higher education and postgraduate studies in a higher 
percentage stated that they are unprepared than the respondents with secondary 
education. This result is inconsistent with the results of research conducted in Bang-
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ladesh (Rahman, 2019), which showed that with more years of education, knowl-
edge about earthquakes, response methods, and prevention measures increases.

When it comes to the impact of ownership of the facility, the results did not show 
a statistically significant association with risk perception; however, respondents liv-
ing in a building owned by a family member, in the highest percentage believe that 
an earthquake is unlikely, while those living in personal property in the most sig-
nificant percentage estimate that an earthquake is possible. A study conducted in Is-
tanbul in 2011 (Tekeli-Yeşil, Dedeoğlu, Braun-Fahrlaender, & Tanner, 2011) also did 
not prove a link between object ownership and risk perception. On the other hand, 
research in Korea (Moon, Hwang, & Chung, 2019) showed that ownership of a facil-
ity has an impact on risk perception, given that respondents living in a facility that 
is personally owned take preventative measures and have insurance that covers 
the consequences of the earthquake, whereas the respondents who rent apartments 
do not. Regarding preparedness, the highest level of preparedness is expressed by 
respondents who live in a facility owned by a family member. On the other hand, a 
high percentage of those who are unprepared is also noticed.

The limitations of the conducted research are the coverage of a smaller territorial 
area and the population of the Republic of Serbia. The method of electronic survey-
ing applied in this research has its drawbacks. They are reflected in the fact that 
there is no complete certainty regarding the credibility of its results. This implies 
the possibility for the same respondent to fill in the survey several times or provide 
incorrect answers. Also, one of the shortcomings is reflected in the fact that it is not 
possible to ask additional questions, or interpret the body language of the respond-
ents, as is the case with the method of face-to-face examination. In addition, if the 
respondents do not understand the questions, it is not possible to provide addition-
al clarifications and instructions in this method.

Conclusions

People’s behavior at minimizing danger stems from one’s perception of risk, 
probability of danger, efficiency, cost of personal precautions, and perception of 
potential consequences. Misperception of risk can lead to more significant conse-
quences and losses. It is the perception of risk that shapes the behavior of individ-
uals before and during danger. Therefore, it is justified and necessary to study the 
perception of risk and the factors that shape the perception of risk of individuals. 
When reviewing the current domestic and foreign literature, different results were 
observed, so that in some studies, the influence of some factors were confirmed, 
and in some other researches, the influence of other factors on the perception of 
risk. It is concluded that various factors can shape the perception of risk, and in the 
first place, those are demographic, socio-economic, and psychological factors. This 
research aimed to examine the perception of risk of the citizens of Belgrade from 
natural disasters caused by earthquakes and the impact of demographic factors on 
the perception of risk. Earthquakes happen very often, but in most cases, they are of 
low intensity. However, more destructive ones are possible, which leave significant 
consequences, and can cause great mortality. In 2010, an earthquake in Kraljevo in 
Serbia took two lives and left significant material consequences.

The results of the research show that women have a higher perception of risk. It 
has been proven that the youngest respondents from the age category of 18-30 have 
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the lowest risk perception. The influence of education levels in no case showed a 
statistically significant correlation with risk perception. The association of gender 
with preparedness was confirmed; namely, men were better prepared than wom-
en, while no statistically significant association was proven at the respondents’ age 
and level of education. Given the relatively high percentage of respondents who 
are unsure whether their city is at risk from the earthquake and the low levels of 
respondents’ preparedness, it is clear that insufficient attention is paid to educating 
and informing citizens about natural disasters caused by earthquakes. It is neces-
sary to follow the examples of developed countries that have incorporated disaster 
education into the education system, such as Japan (Shaw et al., 2004). The results 
obtained in this research can serve as guidelines and recommendations for the au-
thorities and institutions, which can use them in their educational programs to im-
prove the perception of the risk of natural disasters among citizens. By implement-
ing educational and preventive activities, the consequences of natural disasters can 
be significantly reduced.

Earthquakes occur in a brief period. Practical efforts to adapt to and cope with 
earthquakes rely essentially on the extent to which the required knowledge, re-
sources, and competencies are organized in advance and whether they are used 
quickly and efficiently if the need arises. Understanding how the public perceives 
earthquake risk is an essential first step in assessing a community’s seismic vulner-
ability. This information can be crucial for professionals and policymakers to de-
sign mitigation strategies, prepare evacuation guidelines, and implement an effec-
tive disaster response. The results of this research provide insight into the attitudes 
and preparedness of the citizens of Belgrade, and given that risk perception plays 
a crucial role in taking preventive measures, it is imperative to conduct regular risk 
perception surveys. Few papers in the domestic literature deal with this topic, and 
given the seriousness of the consequences that earthquakes can cause, it is necessary 
to conduct regular research to monitor changes in the perception of risks that may 
occur in the future. Further research into the factors influencing risk perception 
could recommend effective measures that align with changes in the social environ-
ment. Future research should cover a more significant part of the territory of the 
Republic of Serbia and a more significant number of respondents.
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