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Abstract: Regarding the prognoses of disasters in the future connected with climate change, disaster
risk management (DRM) is becoming one of the decisive elements of sustainable development.
The possibility of involving the general public to DRM implementation is, currently, a frequently
discussed topic. In particular, population preparedness for the involvement of the public is
questionable and, therefore, the understanding of the conditions that facilitate public preparedness
for disasters is decisive. This article presents the results of research that investigates the factors
affecting (1) the objective preparedness of the population, as well as (2) the subjective perception
of our preparedness for disasters. The statistical analysis discovered that both sides of the public’s
preparedness depended especially on their experience with disasters, the awareness of the possible
risks and appropriate procedures to solve situations, and the economic potential of the households.
The results emphasize the need to support the process of increasing the awareness of risks and the
possible preventive procedures that can be carried out before disasters by the public, including the
more economically vulnerable groups. In this area, the collaboration of the responsible authorities
and general public is very desirable. Therefore, our study and its results can serve as a support for
creating the DRM policies and sustainable development.

Keywords: disaster; preparedness; sustainable development; disaster risk management;
climate change

1. Introduction

Today, we frequently hear about the influence and possibilities of disaster risk management (DRM)
to achieve objectives of sustainable development [1–3]. It is caused by the fact there are many threats
that could negatively impact the realization of these goals through particular disasters. A suitably
implemented DRM should prevent these threats and events, reduce the probability of their occurrence,
ensure an effective response and preparation for the possible impacts, and also ensure a system of
realizing recovery after they cease to exist [4,5]. However, the sustainability of realizing and developing
this system is dependent on changing conditions that are connected with the globalization processes
(e.g., climate change)—an important issue [1,2].

The sustainability of DRM represents an objective that will ensure that DRM can be realized and
developed, not only in the current conditions, but also in conditions that are likely to change in the near
future. It is assumed that disasters and negative effects connected with climate change will increase in
frequency and intensity [6–9]. It is also assumed that the costs for the disasters in connection with
the loss of life and damages of the social, economic, and environmental activities will increase [10,11].
The DRM should be so flexible that it will be independent of the conditions it is realized in as much as
possible. The vigilant approach to the given change would include a whole range of early adaptation
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interventions against the manifestation of the climate crisis [12]. In combination with appropriately
designed reaction measures, it will accelerate the recovery of society, and support to manage the
damages and the overall renewal more effectively (build back better—BBB) [4]. The iterations of the
DRM adjusted in this way will reduce the future risks and will support building a resilient society and
its development [13].

It is necessary that the uncertainty in the framework of which the DRM is realized would not
become a “stumbling block” of such a system. One of the possibilities is to change the approach of
preparing and coping with the crisis phenomena of the event-based approach, to a process-based
one, or to choose a certain type of their combination [14]. It is essential for us not to prepare and
plan activities only for particular and assumed events, because, in uncertainty, it is a complicated
idea to prepare ourselves suitably for particular demonstrations of this phenomenon. We should
enhance such a process system that principally does not take into account the type of the event,
but ensures that all important tasks that accompany almost every crisis phenomenon are fulfilled.
Several approaches incline to the opinion that just the involvement of society (communities, people) to
the DRM is the supporting pillar of such an approach in which the sustainable DRM can be built [15–19].
The importance of the public’s position is currently emphasized in the frameworks of building a resilient
society, reducing people’s vulnerability, BBB, etc. [4,5,20,21]. Most of them are based on the principle
of strengthening the population’s preparedness for future disasters [4,5]. Disaster preparedness is
an important element of the DRM that can also contribute to achieving the sustainable development
goals [17]. In Slovakia we can see an obvious gap in the existing DRM system and the position of the
public in its framework is uncertain, especially within the disaster preparedness area [22,23]. The tasks
related to the population preparedness for disasters are carried out only in compliance with the duties
resulting from the legal regulations and other directives. There are no initiatives, policies, or strategies
that focus on improving the resilience of society against disasters, and no initiatives that would lead to
any strategic development of the population’s preparedness in this area [22,23].

Enhancing the people’s disaster preparedness can be achieved mainly by understanding the
factors that determine it. For that reason, it is important to make a difference between the objective
and subjective preparedness for a disaster [1,4,24]. The objective preparedness is understood as the
“structural” preparedness, i.e., if people take preventive measures (e.g., if they prepare supplies,
take measures to protect their assets, technical measures) against the occurrence of the event [4].
The subjective preparedness is understood as an ability to prepare people’s feeling that they are
sufficiently prepared for an emergency and its impacts (if they perceive their capacities and abilities to
be sufficient) [1]. Currently, the studies of preparedness incline more to the objective measurement
of preparedness. Sandanam et al., as well as Schneider, claim that it is critical to understand how
people perceive their preparedness (both physical and psychological) and the things that affect it
are frequently more important than an objective view—especially when we are speaking about
sustainable development and building the DRM system from a long-term point of view [1,24].
This study investigates the disaster preparedness from both perspectives, and is looking for the
common determinants of these constructs.

Given that the disasters, especially the climate-related ones, can threaten sustainable development,
it is crucial to understand the factors that influence both the people’s objective and the subjective
preparedness for dealing with a future disaster. Therefore, the main goal of this study is to investigate
how the different factors (socioeconomic, experience, awareness-related, and perception-related factors)
are related to (1) people’s preventive behavior (objective preparedness); and (2) the perception of
one’s own preparedness (subjective preparedness). In order to investigate the relations between these
variables a sample from the Slovak Republic was used.

2. Risk and Disaster Preparedness

There are several definitions that specify preparedness of the population for disasters. According
to the International Federation of Red Cross (IFRC), disaster preparedness relates to measurers taken
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for preparing and reducing the impacts of the disasters [25]. It means to foresee, and, if possible,
to prevent disasters, moderate their effects against the vulnerable population groups, and to respond
to their consequences and to solve them efficiently [25]. In the Slovak Republic we understand under
the term disaster preparedness theoretical knowledge, practical skills, and habits of self-protection [26].
In other words, they are abilities and capabilities of people to protect themselves and to moderate or
avoid the impacts of the crisis phenomenon by themselves, but also to be able to provide aid to the close
people and the surroundings [27]. Very similarly, and with a certain rate of concretization, Kitagawa
defines preparedness for a wide spectrum of subjects (from the government and state administration
through response and recovery organizations, to communities, and individuals). According to her,
preparedness can be understood as “knowledge and capacities developed by mentioned subjects
to effectively anticipate, respond to and recover from the impacts of disasters“ [28]. Taking into
account the classification in the introduction—the objective and subjective preparedness—we can
see that the definition according to IFRC considers important the objective side of this preparedness.
Other definitions state, also, the importance of the subjective side—through the knowledge and
certain habits of protection. These basic approaches to assessing preparedness are perceived and
described by various authors in a different way and assign different importance levels to the individual
preparedness aspects.

Rusell et al. defines the objective preparedness on an example of an earthquake on the basis
of three aspects of preparedness: the structural, planning and survival aspects [29]. All three
aspects, as a result, speak about taking measures before the situation: (1) the structural aspect—hard
(structural) intervention measures (e.g., protection of buildings or adaptation of the surface, structural
elements, technologies) [30–32]; (2) the planning aspect—moderate (non-structural) measures (e.g.,
plans, instructions, policies, communication methods) [30,33]; (3) the survival aspect—it is possible to
identify with the authors using different designations (e.g., the capacity aspect) and partially different
content (supplies, material resources, information resources, financial reserves, evacuation capacities,
etc.) [29]. These capacities should serve the individuals or households for overcoming the time period
during which the effects of the disaster will be active and there will be no available common food
resources, water, and also, e.g., information. In the framework of the survival aspect or the capacity
aspect, it is also possible to speak about the stand-by power supply (the electric torch, aggregates),
certain tools, various means or equipment that serve for solving the situation (water pumps, lighting,
bags with sand). From the point of view of the evacuation capacities, e.g., Niva et al. include here, also,
the physical capability to evacuate or help a family member, friends, community member, or the local
government, and professional emergency units with evacuation [34]. The aforementioned individual
capabilities are important in cases when the affected territory and community have to rely on their own
aid. However, in the cases when the evacuation is necessary, the material commodities will be needed
only for a short time period, and afterwards they seem to be little effective. The recovery and return
to the given territory can be demanding and the capacities the returnees will need are primarily the
financial reserves—the insurance claim or common financial reserves [35–38]. The financial reserves
are not only important from the point of view of the possible consequences of the disaster, but also
due to any unforeseen expenses of the individual or family [39,40]. The creation of such reserves itself
but also other types of reserves or realizing various structural and non-structural measures depends
especially on the economic possibilities of the person or family. From the viewpoint of this study,
we will consider the objective preparedness as a disjunction of the aforementioned factors (at least one
aspect is fulfilled/present).

However, the strengthening of the objective preparedness is also given by perceiving the risk by
knowledge of people or their awareness of possible threats to their security [14]. Already, Cutter defined
the people’s perception as a process that connects the individual judgments about the level of danger
with activities [41]. The perception of danger and its pre-condition (often investigated by the authors
as an estimation of the possibility or probability of appearing disaster in the near future [42], or fear of
disasters in the future) can lead to activities improving the level of the people’s security [43], i.e., on the
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one hand, the perception of the risk can be based on the objective reasons (there is a real threat—e.g.,
own experience, knowledge of the local situation, etc.), but on the other hand, it can originate in the
fear that something negative can happen (e.g., mediated experience, insufficient or no awareness,
no knowledge of implementing the preventive measures, etc.). In this connection, Blockland and
Reniers (2020) speak about the quality of perception where the perception quality should be understood
as a gap between reality and perception of this reality [14]. The thinner the gap is, the higher the
quality of perception we have. It means that the increase of awareness, knowledge, and understanding
the links are decisive for improving preparedness, and for strengthening our security [14]. Another
aspect of perception of the risk can be seen in the persuasion of the person about his/her ability to
organize and carry out the activities that are necessary for achieving the results/goals (known also
as self-sufficiency)—in our case, about the ability to prepare successfully for the perceived danger
or to overcome the crisis [44,45]. Our study perceives just this property as a gauge of the citizens’
subjective preparedness.

As we have already mentioned, quality of risk perception based on sufficient knowledge of
the risk factors, the methods concerning protection against disasters and procedures of solving the
developed events (the risk and disaster awareness) can increase the preparedness level and level
of resilience against these phenomena [46]. It means the investigation of disaster perception and
especially disaster awareness (what people know about disasters and how they understand them)
can reveal an insufficient or erroneous perception of correlations people have in this area [41]. At the
same time, it can contribute to clarifying the knowledge shortages (the knowledge of the threat zones,
protection measures, the principles how to behave during disasters, etc.) and strengthening the
subjective preparedness assessment. The detected facts are subsequently analyzed and we look for the
casual links. The appropriate perception and risk awareness of a potential development of a disaster is
supported especially by the previous experience of people with these events.

Several authors (e.g., [47–50]) specified how the experience affects the risk or disaster perception
by individual persons. The previous experience with disasters forms the expectations of the person
about the future disasters and his/her behavior [47,51–53]. There is evidence that the experience
with disasters can motivate people to a pro-active, but also reactive behavior and, thus, to taking
measures to overcome disasters if they appear. They adopt preventive measures to overcome effects of
disasters or to create reserves for survival [47,51–53]. At the same time, disaster experience affects the
subjective perception of our preparedness. People will realize which shortages in preparation occurred
during the previous event, what they were not prepared for, what could be done in a different way,
what was underestimated and they can assess better their capabilities for coping with the future events.
Each iteration of this cycle assumes an increase of the preparedness level (both the subjective and
objective); however, this does not always happen. The aforementioned statements are not confirmed by
all studies and can differentiate according to the type of the investigated initiation event or the stance
of the person to the risk on the basis of his/her own interpretation of the knowledge or experience.
In some cases, we can even speak about the “experience-adjustment paradox” [53]. Those situations
that were weak as to the intensity and destructive force can lead to “incorrect” experience and an
erroneous interpretation. Chapman says that conscious emotional experience is a combination of
the basic sensational states and a whole range of the cognitive assessments of the context by us and
others, as well as the multiple motivation impulses. A subjective view at the preparedness level can
be, therefore, distorted [54]. However, the influence of experience and people’s knowledge on the
objective preparedness (in different forms) is confirmed by majority of studies [55,56]. The previous
personal experience as a predictor of increasing the subjective preparedness has to be investigated
more deeply because this view involves a certain amount of distortion and the assessment of the
behavior of a certain sample need not be applicable for other cases.

Various groups of inhabitants regarding their basic socio-economic properties/integration (age,
education, income, etc.) and their different vulnerability can be differently prepared, and they are not
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able to cope with the undesirable impacts of disasters at the same level. The research of the influence
of these properties was also incorporated to our study.

There are several aspects that are to be solved relevantly and be addressed in the framework of
investigating the inhabitants’ preparedness for the disaster. The primary analysis shows that several
aspects are more or less mutually determined. It is almost impossible to investigate the given aspects
and to eliminate this fact in the whole extent and, therefore, the authors are investigating the main
aspects of preparedness as a combination of several variables.

3. Materials and Methods

3.1. Study Site

The Slovak Republic belongs to the countries of Central Europe with a changeable climate
during the whole year. The weather changeability causes sudden and strong storms during summer
accompanied by high rainfall totals on a small territory and strong winds. During winter, some localities
suffer from snow calamities and, subsequently, from floods that are connected with melting snow and
ice in spring. It is assumed these phenomena will be more intensive due to the climate changes. Because
of this the floods, windstorms, snow calamities, and forest fires occur in Slovakia more frequently
nowadays [57]. According to the statistics of the Ministry of Interior of the Slovak Republic, our country
recorded 1560 natural disasters during 2013–2019, out of which the floods created more than 70% [58].
In connection with climate change, there are extreme weather influences—hot weather and droughts
(they have been more frequent since 2013) and it is also visible in the neighboring countries (the Czech
Republic) and, therefore, preparedness for these events is in the spotlight. Due to the amount of the
floods this study aims especially at this phenomenon.

3.2. Research Methods

We created a structured, self-administered questionnaire with the goal to investigate the predictors
of the objective preventive behavior and also a subjective view at disaster preparedness. The research
was realized in the first half of 2019. This study is aimed at the youth and adults; conclusions can be
accepted only for these population groups. The interest of the authors to realize the research just in this
population group resulted from the fact that they have the biggest chance to participate in changing
the DRM system, especially in connection with climate change. Due to that fact, there is no complex
framework for investigating the preparedness of the Slovak society (neither the government nor the
Ministry of Interior assess the preparedness level of the Slovak population); the questionnaire was
distributed through the internet by a direct link to the questionnaire. The questionnaire was distributed
to the randomly selected respondents (youth and working people) to randomly chosen e-mail addresses
from the list of addresses. The list was created from the student accounts of our university and the
lists of acquired e-mail addresses (not the students; we were assigned a permission for sending the
questionnaire). The list of the non-student e-mails was obtained by snowball technique—the university
students were asked to contact friends or acquaintances with our request to participate in the survey
and provide their e-mail addresses for the purpose of the questionnaire link distribution; they could
also invite other people to provide an e-mail address. The questionnaire was approved by the faculty
top management and the answers were anonymous (the e-mail addresses were not required when
completing the questionnaire and were not otherwise paired). We are aware of the fact there is
a possible distortion due to the method of selecting the sample; however, the classification of the
respondents covers the important population characteristics in the framework of the target population.
The size of the sample was calculated for n = 794 respondents for the 95% confidence interval and 3.5%
error of margin. The number of the respondents (n) can be also different because the questionnaire
contained also optional questions.

The questionnaire included various types of disasters and extreme weather events (floods,
strong winds and storms, snow calamities, extreme hot weather, drought, earthquakes, landslides,
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and forest fires). However, for the purposes of this article, we primarily utilized the results connected
with preparedness for floods.

3.3. Questionnaire Structure and Key Variables

In the interest of investigating objective and subjective preparedness of the selected part of
population for disasters and determinants of this preparedness, we divided the research to three basic
groups of information: (a) the basic demographic and socio-economic characteristics of the respondents
(gender, age, permanent address, number of disabled people or people requiring higher care in the
household, economic situation—independent variables); (b) preparedness aspects: disaster experience,
disaster perception disaster awareness (independent variables); (c) basic dependent variables—(1)
objective preparedness and (2) subjective preparedness. Table 1 shows the investigated variables.

Table 1. The questionnaire structure concerning the preparedness aspects.

Preparedness Aspect Main Variables Response

Dependent variables

Objective preparedness Preventive and Mitigation
Measures Adopted

Yes = 1 (description of activity
done)/no = 0

Subjective preparedness Subjective assessment of own
preparedness for disasters

from I am not prepared at all = 1 to I
am very well prepared = 5

Independent variables

Experience

Disaster experience (number) number/frequency

The worst experience

none or minimal = 1; logistic
complications = 2 (transport,

services, etc.); minor damages on
property = 3; major damages on

property = 4 (including damaged
environment); threats for life and

health = 5

Evacuation experience yes = 1/no = 0

Risk and Disaster Perception

Fears of occurring disasters in the
future from none = 1 to very big = 5

Probability of occurring disasters
during next 3 to 5 years from impossible = 1 to certain = 5

Perception of the frequency of
extreme weather events and

disasters occurrence in connection
with climate change

from currently much lower number
of cases = 1 to currently much

higher number of cases = 5

Feeling of safety from I feel safely = 1 to I don’t feel
safely = 5

Knowledge, Awareness

Hazard-prone areas awareness yes = 1/no = 0

Evacuation plan awareness yes = 1/no = 0

Warning signals awareness assigning correct answer (all well
recognized = 1, not recognized = 0)

Protection possibilities awareness yes = 1/no = 0

A combination of continuous, nominal, and ordinal response questions was presented. The answers
were transformed to digital values for further research. In the framework of the basic respondents’
characteristics, the nominal variables were transformed as follows: the particular place of living (urban
= 0; rural = 1) and the economic situation (from 0 (no sufficient financial reserves for the recovery)
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to 5 (we have enough reserves, even for improving the current state), the transformation of further
variables—see Table 1.

3.4. Methods of Statistical Analysis

First of all, the individual answers in the questionnaire were assessed by means of descriptive
statistics: the percentage distribution or the mean, mode, and SD values. In order to achieve the
research goal: to investigate the relations between the dependent variables (1) “Preventive and
mitigation measures adopted” and (2) “Subjective assessment of own preparedness for disasters”,
and the explanatory variables, a bivariate correlation analysis using the Pearson’s correlation (r) was
carried out. This analysis enabled us to identify those variables that have a significant influence
(individually) on the dependent variables. Those independent variables that statistically significantly
affect the observed dependent variables (p < 0.05) were then investigated by the multiple regression
analysis. The multiple regression model was used for inquiring into the predictors of the objective and
subjective preparedness. Due to the fact the variable of the objective preparedness is dichotomous,
and that of the subjective preparedness is an ordinal one, we used different forms of the regression
analysis. The multiple regression model was used for the objective preparedness and the multiple
linear regression model for the subjective preparedness. Multicollinearity among the explanatory
variables for each model was assessed using tolerance values, variance inflation factors (VIFs), and
using collinearity diagnostics (eigenvalues, condition index, and variance proportions).

4. Results

In the framework of the next sections, we summarize and discuss the results of the independent
and dependent variables separately, at first, and subsequently, we will explain and discuss the results
of the correlation and regression analysis.

4.1. Descriptive Statistics

4.1.1. General Characteristics

The males created 52.39% and females 47.61% of the respondent group. The average age was
29.3 years (SD = 11.36) and the majority of the respondents were adult persons (not students, mostly
employed people—60.20%) and the rest were students (39.8%). This fact served as the basic point
for comparing these two respondent categories. As to their location of living, the respondents were
divided approximately equally (urban—51.64%; rural—48.36%). Based on a similar population
distribution [59], it was possible to assess the influence of the environment the respondents are living
in on their preparedness. On average, the respondents live with one disabled person or a person
requiring an increased care (mean, SD = 0.6, 0.96). The average is low; however, it is close to one
person that requires care—this is confirmed by the fact that 39% of the respondents have at least one
person like this in their household. From the point of view of the economic possibilities and reserves
of the respondents—on average, they have enough means only for smaller to medium repairs after
a negative event (mean, SD = 2.25, 0.88). This situation cannot limit people in the case of realizing
measures, also, before another event.

4.1.2. Disaster Experience Variables

The disaster experience—the respondents have much experience from various disasters and
extreme weather (floods 57%, heavy hail or storms 68%, snow calamities 55%, forest fires 38%,
heat waves 70%, whirlwinds, drought 66%, landslides 24%, and earthquakes 16%). Moreover, 3% of
the respondents experienced more than one event. We expected (and it was also confirmed) a relatively
high proportion of experiencing floods and their impacts. However, the higher proportions of heat
waves and drought surprised us. Based on these results, we can see where our investigation in the
future is to be aimed at—especially at the extreme influences of the weather because our finding is
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inconsistent with the statistics by the Ministry of Interior [58] and the Slovak Hydrometeorological
Institute [57].

The worst experience—the classification of the respondents according to the severity rate
of the experienced impacts—is as follows: threat of life and health—18.01%, major damages
on property—28.59%, minor damages on property—25.02%, the logistic complications—28.3%.
The average score (including “none = 1”) is 3.36, SD = 1.42. The severity of the experienced
impacts is more than average, i.e., the floods cause relatively big damages mainly on the property.

The evacuation experience—the research showed that only 8% of the respondents had been
evacuated in the past. It is a relatively low amount regarding the number of the experienced events.
We can recognize here a connection with severity of the experienced events that are, as a rule, the initiator
of the evacuation. According to the results the rate of threat of human life was lower and it was not
necessary to realize any evacuation although the event caused material damages. There is assumption
that this experience could at least affect the objective side of preparedness.

4.1.3. Risk Perception Variables

Table 2 shows the detected values of the variables investigated. The variables were evaluated
individually by a scale from 1 to 5 (see the explanation in the Table 1). The total average score of the
investigated variables for the risk perception was 3.16. It shows ambiguous expectations regarding
other disasters in the future. As to the results regarding the experience, it is no surprise, because
57% of the respondents have experienced floods and, therefore, on average, they admit the possibility
of repeated occurrence. It is similar with perceiving the risks of climate change—here, the value is
a little higher, which can result from the influence of other experienced events (especially the heat
wave and drought). The current results indicate a relation between the variables “Fears of occurring
disasters in the future” and “Feeling of safety”—if people’s fear from the further events is low, they will
probably feel safe in their place of living, e.g., Pagneux et al. [60] say there are significant differences of
these conceptions, and their influence on preparedness can vary, and, therefore, both variables were
incorporated to the study; however, the differences can be confirmed by the correlation analysis.

Table 2. Risk perception variables evaluation.

Main Variables Mean (SD)

Fears of occurring disasters in the future 2.25 (0.81)

Probability of occurring disasters during next 3 to 5 years 3.00 (0.64)

Perception of the frequency of disasters and extreme weather events occurrence
in connection with climate change 3.31 (0.89)

Feeling of safety 1.92 (0.88)

4.1.4. Disaster Awareness Variables

Almost a quarter of the respondents was aware of the fact they are living in a territory endangered
by floods and approximately the same amount of respondents say they are informed about the possibility
of protection against various types of threats. As to knowledge of the warning signals, similarly,
about one quarter—23% of respondents—correctly gave answers to the question. The awareness of
a plan in the case of a potential evacuation is a little higher—almost 40% of the respondents. From the
point of view of the investigated variables (except for the prone-zone awareness as it can be objective),
the overall level of awareness of the risks of disasters is low. Insufficient knowledge was also detected
in the previous works [42,60]. The given situation is according to the “Assessment of the Conceptual
Development in the Area of Population Protection” in the field of the citizens’ protection caused by the
fact there are no initiatives, policies or strategies that would be oriented on the strategic development
of the population preparedness in the Slovak Republic [22,61]. A certain effort can be recognized in the
area of education at primary schools, but the extent is minimal [62–64].
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It is necessary to add that the aspect “awareness” includes a lot of subjectiveness because
the “correctness” of the following answers was not checked (except for the warning signals): if the
respondents really live in the threatened territory or they only said it; if they are really able to implement
the knowledge of the protection measures, and if they really know the evacuation procedures.

4.1.5. Respondents’ Disaster Preparedness (Objective) and Perceived Preparedness (Subjective)

One-third of respondents prepared objectively for the further disasters and the remaining
two-thirds did not prepare at all. The respondents were asked to say the ways of their preparation,
but this part of the question was optional, and not all of them introduced exact forms of preparation,
and so, it is not possible to evaluate them. However, the respondents said several times they created
certain capacities (pumps, bags with sand, substitute energy sources, etc.), but also the structural
preparation forms, e.g., adaptation of the estate and slopes, draining, protection of the assets, etc.
The answers did not contain any forms of preparation in the form of plans and procedures according
to Rusell et al. [29].

If we compare the quantity of the experienced events (57% of respondents experienced floods and
more than 90% experienced any other disaster)—the rate of the objective preparedness based on this
variable can be considered low. However, it is more relevant to compare it only with the floods because
the severity of other disaster types is not that high (e.g., the snow calamities cause mostly only logistic
problems that can be solved; the heat waves and droughts can be hardly reflected by any particular
measures by the individual persons, etc.). The given differences should be analyzed more thoroughly.

The research participants were asked to assess their own preparedness for disasters in the future
on a five-point scale, from 1 to 5 (1 = I am not prepared at all). The respondents perceive their
preparedness as low up to average (Mean = 2.6; SD = 1.01 (1 = 15.87%; 2 = 27.20%; 3 = 41.44%;
4 = 11.84%; 5 = 3.65%). The factors that affect this assessment were investigated in the framework of
the correlation and regression analysis. However, the descriptive statistics of the independent variables
indicate that the low awareness and negative experience should affect this situation. We can claim that
the assessment of the objective preparedness is similar as to the level of the objective preparedness.
Preparedness is more or less below-average.

4.2. Factors Affecting the Objective and Subjective Preparedness—Correlation and Regression Analysis

In the literature, a lot of variables that can be addressed within the disaster preparedness
assessment can be found. Some studies confirm their influence on the preparedness, but some of
them not. In order to select variables that principally affect the objective and subjective preparedness,
we realized a correlation analysis in our study (see the Table 3). In the regression analysis, we used
only those variables that have a statistically significant influence on preparedness (p < 0.05).

The correlation analysis showed that 11 variables were significantly correlated (p < 0.05) with the
dependent variable “a” (the objective preparedness) and 13 variables were significantly correlated with
the dependent variable “b” (the subjective perception of preparedness). The rate of dependence was very
weak up to weak (according to Evans [65]). Only the variable—the worst experience (Pearson correlation
coefficient = 0.44, p < 0.01)—shows an average correlation level with the objective preparedness.

The majority of dependences was positive and it indicates (for the objective preparedness) that
the preventive activities were accepted, if the independent variable achieved higher values, or in the
case of the dichotomous values, 1. The same is valid for the subjective assessment of preparedness and
its higher level. The negative values indicate the opposite.
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Table 3. Pearson’s Correlation between dependent variables (“a”—the objective disaster preparedness;
“b”—the subjective disaster preparedness) and independent variables.

Basic Attributes and Characteristics of the Respondents

Gender Age Location of Living
Number of

Disabled People
in Household

Economic Situation

a −0.04 −0.26 ** 0.10 ** −0.03 0.22 **
b 0.01 −0.12 ** 0.07 * −0.11 ** 0.27 **

Disaster experience variables

Experience number The worst experience Evacuation experience

a 0.12 ** 0.44 ** 0.07
b 0.18 ** 0.26 ** 0.11 **

Disaster awareness variables

Evacuation plan awareness Hazard−prone areas
awareness

Warning signals
awareness

Protection possibilities
awareness

a 0.27 ** 0.19 ** 0.17 ** −0.13 **
b 0.32 ** 0.10 ** 0.16 ** 0.10 **

Disaster perception variables

Fears of occurring disasters in the future
Probability of occurring
disasters during next 3 to

5 years
Feeling of safety

Perception of the
frequency of disasters

occurrence in connection
with climate change

a 0.11 ** 0.05 0.02 0.08 *
b −0.11 ** 0.03 −0.09 * −0.02

** p < 0.01; * p < 0.05.

Based on the findings, multivariate regression models were fitted to predict adoption of preventive
or mitigation measures and to predict perception of own preparedness level for future disasters
(Tables 4 and 5).

Table 4. Multiple logistic regression model investigating variables relating to people’s
objective preparedness.

Variables in the Equation B S.E. Sig. Exp.
(B)

95% C.I. for Exp (B)
Tolerance VIFLower Upper

Age −0.034 0.010 0.001 ** 0.966 0.948 0.985 0.831 1.203

Location of living 0.133 0.188 0.481 1.141 0.790 1.651 0.913 1.095

Economic situation 0.295 0.098 0.003 ** 1.343 1.108 1.628 0.895 1.117

Experience number −0.229 0.093 0.014 * 0.795 0.663 0.954 0.751 1.332

The worst experience 0.572 0.075 0.000 ** 1.771 1.528 2.053 0.671 1.490

Hazard-prone areas awareness 0.600 0.223 0.007 ** 1.823 1.177 2.823 0.811 1.232

Evacuation plan awareness 0.862 0.150 0.000 ** 2.369 1.767 3.175 0.868 1.152

Protection possibilities
awareness −0.696 0.278 0.012 * 0.499 0.289 0.859 0.875 1.143

Warning signals awareness 0.373 0.210 0.075 1.453 0.963 2.192 0.909 1.101

Fears of occurring disasters in
the future 0.080 0.096 0.406 1.083 0.897 1.3085 0.827 1.209

Perception of the frequency of
disasters occurrence in

connection with climate change
0.301 0.104 0.004 ** 1.351 1.102 1.656 0.931 1.074

Constant −3.626 0.586 0.000

B—regression coefficient; S.E.—standard error; C.I.—confidence interval; Sig.—significance; VIF—variance inflation
factor; ** p < 0.01; * p < 0.05.
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Table 5. Multiple linear regression model investigating variables relating to people’s
subjective preparedness.

Variables in the Equation β S.E. t Stat Sig. 95% C.I.
Tolerance VIFLower Upper

Age −0.003 0.003 −0.878 0.380 −.009 0.380 0.837 1.194
Location of living 0.085 0.067 1.270 0.204 −0.046 0.204 0.880 1.137

Number of disabled people in
household (or with a need of

increased care)
−0.064 0.034 −1.886 0.060 −0.131 0.060 0.934 1.071

Economic situation 0.190 0.035 5.502 0.000 ** 0.122 0.000 ** 0.876 1.142
Experience number 0.067 0.032 2.121 0.034 * 0.005 0.034 * 0.749 1.334

The worst experience 0.116 0.027 4.320 0.000 ** 0.063 0.000 ** 0.945 1.058
Evacuation experience 0.149 0.117 1.279 0.201 −0.080 0.201 0.662 1.510

Hazard-prone areas awareness 0.045 0.082 0.547 0.584 −0.116 0.584 0.807 1.240
Evacuation plan awareness 0.387 0.053 7.317 0.000 ** 0.284 0.000 ** 0.859 1.164

Protection possibilities
awareness 0.293 0.089 3.276 0.001 ** 0.117 0.001 ** 0.866 1.155

Warning signals awareness 0.069 0.078 0.887 0.375 −0.084 0.375 0.905 1.105
Fears of occurring disasters in

the future −0.149 0.034 −4.394 0.000 ** −0.216 0.000 ** 0.837 1.194

Feeling of safety −0.061 0.038 −1.596 0.111 −0.135 0.111 0.880 1.137
Intercept 1.660 0.238 6.972 0.000 1.193 0.000

β—regression coefficient; S.E.—standard error; C.I.—confidence interval; Sig.—significance; ** p < 0.01; * p < 0.05.

The fact the VIFs did not exceed a value of 3 and the tolerance values were not below 0.1, indicates
that multicollinearity is minimal. This statement is also confirmed by the collinearity diagnostics.
The condition index did not exceed 30 in either case. For one dimension the condition index exceed the
value of 15, but we did not find two variance proportions that would exceed the value of 0.9, so there
was no collinearity problem. Very similar results were observed for the linear model.

The results of the multiple regression analysis (see the Tables 4 and 5) indicated that 8 of 11 variables
were significantly related to people’s objective preparedness: age, economic situation, experience
number, the worst experience, hazard-prone areas awareness, evacuation plan awareness, protection
possibilities awareness, perception of the frequency of extreme weather events and disaster occurrence
in connection with climate change); and 6 of 13 variables (economic situation, the worst experience,
evacuation plan awareness, protection possibilities awareness, fears of occurring disasters in the future)
were significantly related to people’s subjective perception of preparedness.

5. Discussion

According to the results, preparedness (no matter if objective or subjective) is based rather on the
experience of people from previous events (variables: experience number, the worst experience) and
on risk awareness (variables: evacuation plan awareness, protection possibilities awareness). From
the respondent’s general characteristics, only “Economic situation in household” has a significant
influence on both objective and subjective preparedness.

In this section, we will discuss the significant relationships between the preparedness and relevant
variables, at first, and then we will focus on variables that affect only one side of preparedness. Finally,
we will discuss the implications of our results for DRM and its sustainable development.

5.1. Experience Influence on Preparedness

Our findings suggest that people’s preparedness is significantly related to their experience with
disasters or extreme weather events. There is relation with the “number of disasters experienced”
(p < 0.05) for both objective (p = 0.014) and subjective (p = 0.034) preparedness. A stronger relation can
be seen between the dependent variables and “the worst experience” (r = 0.44; p < 0.001). The results
indicate that the people’s experience with a disaster is a starting point to adopt some prevention
measures and, at the same time, this experience can result in higher self-confidence in dealing with
a future disaster (they feel better prepared for a disaster). The negative side of experience plays
an important role in people’s behavior in the future. It can be assumed that a further disaster with



Sustainability 2020, 12, 9121 12 of 20

serious consequences would arouse an active preparation for the disasters. We assume an individually
active approach, but also an active approach within the community, and in building a resilient society.
However, this assumption needs to be investigated more thoroughly.

Other facts show that the disaster type is an important factor that affects the results. A deeper
analysis shows that the other disasters, except floods, do not have such a significant influence on the
disaster preparedness. The investigation of the reasons for these differences requires in-depth research,
but it can be assumed that it is caused, predominantly, by the major damages of the property caused
mainly by the floods, and, vice versa, such damages occurred rarely in the case of other disasters in the
Slovak territory. This fact shows big material damages, and even then (in a smaller extent), the threats
of life and health are the predominant reasons for an active approach to strengthening safety.

Improvement of population preparedness through experience can be realized only indirectly
(videos, analyses, studies) or by simulation in the form of various types of exercises (real and virtual
ones) and, at the same time, it is possible to train certain procedures of behavior and realization
of the protection measures [66]. In this way, it is then possible to motivate people for preventive
measures (e.g., the structural measures) for them to be able to prevent stressful situations and situations
that threaten lives and property when disaster effects develop. People living in the most vulnerable
areas of the SR are involved in the preparation activities, in the framework of possible realization
of the Population Protection Plan, which is worked out by the municipality in collaboration with
the competent bodies. The Population Protection Plan contains tasks, measures, and procedures to
ensure the protection of the population during the disaster [26,67]. This plan represents a suitable
means for building society’s resilience and implementing particular policies for strengthening this idea,
but currently, the population’s involvement into this plan is minimal, and it is trained only sporadically.
The process of preparation and education in this area is not continuous and flexible and, therefore,
it cannot reflect the changing environment and current development.

Notably, we can observe small discrepancies between the statistics of the major disasters in Slovakia
and the subjective assessment of the seriousness of the consequences experienced by respondents.
The subjective assessment (mean = 3.36 from 5) implies that, on average, the respondents experienced
from minor to major property damages, which is slightly overestimated compared to the statistics.
Due to this fact, a certain bias of the results could take place. The understanding of the importance of
the formative individual person’s experience can contribute to grasping the circumstances, how people
improve their preparedness rate, or it can be utilized in the framework of the information campaigns
or discussions as a catalyst of the desirable behavior at the individual or collective level.

5.2. Risk Awareness and Preparedness

Population preparedness is remarkably affected by the respondents’ knowledge and particularly
by the guideline awareness (e.g., the evacuation guidelines) and protection possibilities awareness.
From the point of view of preparedness, it is obvious that just awareness and knowledge of the
protection possibilities and procedures that will have to be followed can principally help prevent,
solve, and also support the activity during the recovery after the event, effectively. The results of the
correlation analysis and regression model confirm this fact for the area of subjective preparedness—as
Badura claims the perception of our preparedness is strengthened by being aware of our abilities to
reach the required goal (the self-efficacy) [44]. However, it is paradoxical that, according to the results,
the protection possibilities awareness has a negative link with the objective preparedness (r = −0.13;
B = −0.696). This fact indicates that the respondents have already heard about the given topic and
the protection possibilities, but in spite of this, or because of that, they did not prepare for the next
events. It is possible the recommended measures were not relevant for them and they consider them
little effective. Due to this fact, they will rely on the emergency units. They can lie in an insufficient
quality of information that the respondents obtained (the quality of the information campaign and
education). The education and training in the area of protecting against disasters (self-protection) of
the adults is predominantly based on their own initiative and motivation. The education is realized
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only at the basic schools, and partially at the secondary schools in the framework of some subjects
(e.g., physics, civics, physical training), and the transferred knowledge from this period can be already
distorted. The next reason can be connected with credibility of the sources and authorities that are
emphasized especially in connection with the risks of climate change. The credibility of the authorities,
sources, and communication channels can principally influence the public’s view at the given area [45].
The suitably selected communications of this area with the general public has to be considered
appropriately. The detected results confirm importance, need, and effect of the information campaign,
continual education, and the process of increasing awareness of preparedness [42]. This information
can serve as a basis for developing DRM and optimizing the conceptions and strategies of the education
development, and involvement of the society to this system.

It is a long-term task to strengthen the disaster awareness on a blanket basis. It requires a systematic
approach, maintaining the continuity of this process and a suitable adjustment from the point of
view of the content. The feasibility of these activities is, therefore, determined by the strategic and
conceptual decisions (especially in the area of education) and support of the sustainable development
of the DRM system. From the strategic point of view, this issue is more or less solved by initiatives
aimed at preparing the children as a strategic solution for development of future generations [68–70].
Only time will show the effectiveness of these initiatives. In the Slovak Republic, these initiatives
are not respected sufficiently at all. However, currently, there are governmental efforts to change
the routine system (for now with no clear realization plan). The position of the young people and
adults is even a little more complicated. The preparation of youth and adults for disaster protection is
carried out by the district offices, legal entities, natural persons—entrepreneurs, self-governing regions,
municipalities, and humanitarian associations (Slovak Red Cross, Office of Civil Protection of the
SR) [26]. From the population point of view, the municipality plays an important role in addressing
preparedness or building resilience, as it is the primary point of contact in the terms of subsidiarity.
The content and form of the population preparedness for disasters and emergencies is chosen by
the municipality itself [27]. These are usually training sessions, discussions, workshops, meetings,
seminars, competitions of young rescuers, demonstrations of rescue techniques and rescue activities,
as well as local TV programs. The non-systematic approach or strategic educational framework,
increasing awareness or resilience against disasters’ consequences is determined for this group of
population in the area of preparation and protection against disasters. Currently, it seems suitable to
strengthen the position of the local crisis management offices and, thus, the task of the aforementioned
Population Protection Plan, whose regular training represents the strengthening of the knowledge basis
of people in the given place, as well as their practical skills. However, such a solution can encounter
(also in other countries) the personal and financial problems concerning the provision of these trainings
and also their effectiveness.

Generally in Slovakia, the influence of the awareness aspect is significant on both dependent
variables, although the rate of awareness is low. This fact can be a strong, supporting argument for
supporting the activities oriented on increasing population awareness, especially when we aim at the
more vulnerable groups of inhabitants and particular localities.

5.3. Influence of Economic Situation on Preparedness

Economic situation was the only statistically significant factor (p < 0.01) relevant for both objective
and subjective preparedness, within general attributes affecting preparedness. The financial cost of
adopting preventive measures against disaster effects is mostly high. People tend to spend money on
preventive action only if they are highly exposed to a risk or when they have extra resources at disposal.
This conjecture finds support in our research and also in some others [71,72]; however, several studies
do not confirm this relationship (e.g., [47]).

The present result is also consistent with the evidence that people who perceive their financial
resources as adequate for coping with consequences and for recovery are more confident about their
self-preparedness [73]. This can have a significant mitigating effect on the effects of the future events.
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The achieved results explain the high costs of some measures, e.g., against floods. The financial
costs for strengthening the building structure or the estates against floods can be high. However,
some measures can be carried out for lower expenses, e.g., preparing the emergency supplies, storing
important objects at a higher floor or blocking the building entrances. Tierney indicates that the
difference of the measures taken depends on the socio-economic status of the given population and,
at the same time, various types of preparation assume the knowledge of adequate measures and
ability to join the self-protection activities before the event [71]. Social inequality plays an important
role, not only for the ability to take financially different measures, but also for the possibility to
gain information and strengthen risk awareness, and also awareness of the selected population [71].
Chapman et al. shows that, if we want to motivate towards the change of behavior, e.g., in the form
of an increased engagement rate, it is necessary to give the information in regard to the type of the
audience, and to adapt the information for the given people [54]. Of course, the given problem is
closely connected with the already discussed part dealing with strengthening society’s awareness
of the risks and disasters. Research on the relation between objective preparedness and economic
situation on a sample of respondents who were aware of the fact they were living in an endangered
territory (n = 191) showed that the relation was even stronger (r = 0.28; p < 0.01). Similarly, the strength
of dependence for the subjective preparedness and economic situation was changed (r = 0.33; p < 0.01).
It indicates that the awareness, in combination with sufficient resources, can significantly affect objective
preparedness, and, at the same time, strengthen the subjective perception of our preparedness.

The economic situation of a family depends on plenty of factors that are connected with the
individual’s capabilities. The economic status of the population (especially the vulnerable groups) can
be achieved through supporting programs and targeted aid. However, it is impossible to expect that,
also, their preparedness will proportionally increase. Strengthening the population’s awareness of
possible threats and suitable protection methods seems to be more relevant.

5.4. Variables Affecting Only One Side of Preparedness

The important predictors (besides the discussed ones) important for the objective preparedness
are: age, hazard-prone areas awareness, and perception of the frequency of extreme weather events
and disaster occurrences in connection with climate change.

According to the results, younger people incline more to realizing the protection measures. This
finding can be partially surprising, but the cause can be found in a more active approach of the young
people, the ability to solve problems, and their higher awareness of threats. Closer research of the
relation age–preparedness confirms this fact. The correlation dependence of the age and objective
preparedness increased to r = −0.34, p < 0.01 and the dependence of the age and the subjective
preparedness increased to r = −0.16, p < 0.01. The younger respondents also assess their preparedness
on average higher that the older ones. However, the regression analysis did not confirm any significant
relation of the age and subjective preparedness.

The knowledge that people are living in an area endangered by floods was a significant predictor for
realizing the protection measures, according to the correlation and regression analysis. The difference
can be revealed in people’s skepticism regarding the suitability of the measures adopted. The measures
themselves sometimes need not be sufficient for a certain type of threat or can be sufficient only for
certain situation seriousness. This fact results from the stochastic nature of the threat itself and its
various types of demonstrations. It means the inhabitants, even in the case they took certain measures
(increasing the objective preparedness), are not sure they are sufficient, or they are aware of this fact.
As the individual measures taken were not investigated in depth, there can be moderate deviations
regarding the influence on the objective preparedness.

There is plenty of information concerning climate change activities, on the environment and
society, but there is less of it about the possibilities and methods on how to protect against its influence.
In spite of this, people perceive this threat and try to respond to it. A positive relation was confirmed
only in connection to objective preparedness. The reasons can be found in the need to protect especially
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against the weather influences (storms and torrential rains) whose frequency and impacts are multiplied
just by climate change. However, people are preparing for these influences in the threatened territories
anyway (confirmed by the analysis results). It is difficult to confirm climate change as the reason of the
protection behavior, because people simultaneously perceive it as difficult to prepare for, performing
other types of extreme weather, e.g., drought or heat waves.

The factor—fears of occurring disasters in the future—is, according to the regression model,
the only factor that affects the subjective perception of the population preparedness (p < 0.01; β = −0.149)
most significantly (besides the common ones). The relation is negative and it indicates that, with the
growing fear, the perception level of our preparedness declines. The relation is logical because people
are afraid of things they are not prepared for, or, for those, they are not able to prepare due to the
nature of the threat or insufficient means [60].

5.5. Implications for Disaster Risk Management

The research results emphasize that the strengthening of the objective and subjective preparedness
is affected by the economic possibilities of the households, the experience with disasters, and the
population’s awareness level about disasters. The addressing of the population awareness is considered
the basic point towards the possible change to a sustainable DRM system. For us to increase this
awareness it is inevitable to emphasize the role of the individual person and the whole society in the
system of preventing and solving the crisis phenomena. The educational campaigns should emphasize
the personal responsibility of individuals for self-protection and, at the same time, their important role
in the framework of the society. Indisputably, it is important for the population to receive sufficient
relevant information about the possibilities of protection, particularly in the context of climate change.
The possibilities of protection should be offered with regard to the individual possibilities of people
because, as the research showed, the realization of some measures could be a problem for the more
economically vulnerable groups. The outputs of the active approach (engagement) of the individual
persons in the framework of the society for achieving the common goal should be emphasized.
The removal of the economic barriers and creation of a solidarity environment represent a potential for
developing sustainable development of DRM, as well as security of the whole society.

It is not simple to address these factors especially due to the interdisciplinary nature of preparing
the population for disasters. The solution requires at least a link of the crisis management system
with the educational system. As we have mentioned already, the preparation in the investigated area
actually ends at the second grade of the basic schools, and it is insufficient nowadays. In connection
with climate change, the tools and methods of communication with the general public are coming to
the foreground. Therefore, the next interest of the investigators is to investigate the possibilities of an
effective link of these systems with the goal to strengthen the overall resistance of the population against
the possible risks connected with climate change. Some of the recent studies suggest that interpersonal
factors also need to be considered when understanding people’s disaster preparedness [74,75]. It seems
to be an important perspective regarding the engagement of the population into disaster preparedness
activities because there can be substantial incongruence between household members (regarding
shared responsibility or common opinion) [74,75]. These differences need to be further explored and
this topic can be an important issue for the further research.

This study investigated the objective and subjective side of the population preparedness for
disasters. In the framework of the objective preparedness, the findings are limited by the fact
whether the inhabitants accepted the protection measures. Due to the low amount of the introduced
particular measures, it was not possible to assess their adequacy, complexity, or demandingness of
their implementation. However, the results provide information about the willingness of people
to protect themselves and their relatives. This is a principal precursor of the possible engagement
of the community or society-wide basis, and to participate in individual measures, as well as in
collective ones.
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6. Conclusions

The Slovak government does not investigate the determinants of disaster preparedness for the
population. This research, thus, helps acquire a picture about the important factors that influence the
preparedness of the population for disasters in Slovakia. In our opinion, these facts are to be reflected
in the framework of creating and realizing the conceptual measures in the area of preparing the Slovak
population or people abroad because they are in compliance with other studies. The contribution of this
study is the fact that it reflects, simultaneously, the objective and subjective side of preparedness—this
was separated in previous studies. The link of these two constructs was confirmed in several respects.
In this way, it is possible to support realizing the particular measures as well as the self-confidence of
people in their capabilities to cope with disasters in the future.

The research results indicate that improvement of the economic situation of households, providing
information from the past, and strengthening risk and disaster awareness, and adequate procedures for
their solutions, are those factors that have the most principal influences on preparedness level. Changes
toward the adjustment of these factors have to be supported by institutional changes, adaptation of
regulations, and strategies that will enable people, strengthening individual resistance against disasters,
and, subsequently, make the collective orientation of preparing for climate change risks better. It is
important to draw attention to the local impacts connected with climate change, and link them with
political, public, health, agricultural, and other problems of the region and country. To highlight the
local demonstration of the climate crisis and its connections with the life of each individual means,
possibly, to take a personal stance on this issue. We perceive this as the first step to arouse the interest
of the public in implementing solutions that could moderate the risks resulting from the increase of
the extreme events. Directly, the DRM system, as well as the initiatives aimed at the society, security,
and its sustainable development, can benefit from the engagement of the society in the area of climate
change and protection against its impacts.
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