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CHALLENGES AND OPPORTUNITIES OF LEGAL PROTECTION OF EMPLOYEES 
DURING COVID-19 EPIDEMIC 

 
Abstract 
Occupational safety and health of employees in modern conditions is becoming the main concern of 
employers. This issue came into focus especially with the outbreak of the COVID-19 virus pandemic, 
which requires rapid adaptation of the whole world to the new circumstances. In significantly changed 
working conditions around the world, employers face various challenges to their occupational safety 
and, especially, health. The situation is such that it requires fast and efficient action of all subjects of the 
occupational safety system - the state, employers and employees themselves. 
The legal system plays an important role in this process, especially the regulations concerning 
occupational safety and health and labor law in general because it provides the framework of employees’ 
rights and obligations during the pandemic. This framework enables employers to maneuver the 
measures for protecting employees while preserving their own interests. The state, as the main regulator 
of relations in the business world, has always played an active role in regulating relations in the field of 
labor and occupational safety. 
 
Key words: legal protection of employees, occupational safety and health, COVID-19 
 
 
INTRODUCTION 
 
Although it has been a while since the Covid-19 pandemic started, it still represents a great challenge 
for the whole world in the matter of various issues, because it affects many areas of human life - 
primarily health systems, economy, standard of living, etc. [13]. For that reason, mutual cooperation of 
states is inevitable in order to introduce a global strategy to tackle this problem. It includes teamwork of 
states, international organizations (led by the World Health Organization), economic and financial 
institutions, etc. 
Experience to date shows that the pandemic is a particular challenge for the business world which, in 
addition to the health sector, has encountered the most serious difficulties. There was a sudden need to 
change the way a large number of employers work in order to preserve the health of employees. At the 
same time, there was a need for different flexible approaches to work – some infrequent forms of work 
became the norm (e.g. work from home), the introduction of shift work, the use of different online 
platforms, etc. Some employers were forced to close their businesses and their employees lost their jobs. 
All these changes raise a logical question - how can we protect employees without endangering the 
interests of other social partners? 
The Republic of Serbia declared a state of emergency on the territory of the entire state on March 15, 
2020 [4]. According to the Law on Disaster Risk Reduction and Emergency Management, a state of 
emergency is declared when the risks, threats or consequences of a catastrophe on the population, 
material and cultural goods or the environment are of such scope and intensity that their occurrence or 
effects cannot be prevented or eliminated by the regular action of the competent bodies and services, 
due to which it is necessary to employ special measures, additional forces and means for their mitigation 
and elimination with an enhanced work regime [10]. Epidemics are one of the reasons for the 
introduction of a state of emergency. The state of emergency in the entire country was lifted on May 6, 
2020 [5], which is done after the cessation of danger, i.e. when the need for the implementation of 
protective measures ceased. Although the state of emergency is no longer in force throughout the 
country, some local governments declare and lift the state of emergency on their territory if necessary, 
depending on the current epidemiological situation [10]. 
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When a state of emergency is declared due to an epidemic, it is necessary to implement certain 
preventive measures and measures to reduce the scope of danger. There are different measures taken in 
the event of an emergency caused by a viral epidemic where there is an imminent danger of mass 
transmission of the infection. This can be the planning, organization and provision of measures to 
prevent and control infectious diseases (in this case the COVID-19 virus). Then, epidemiological 
surveillance by introducing an early warning system is required. If there is an indication, a measure of 
isolation and quarantine is introduced, which was very common during the state of emergency. Isolation 
is an anti-epidemic measure of separation during the period of infection of infected persons to places 
where contact with other persons can be prevented, which thus prevents direct or indirect transmission 
of the virus from person to person. Quarantine is a measure that restricts freedom of movement and 
establishes mandatory medical examinations for healthy persons who were, or were suspected of being, 
in contact with persons suffering from infectious diseases or with a person suspected of having 
contracted an infectious disease during the period of contagiousness. Employees who have been 
quarantined receive salary compensation in accordance with the law [11]. Another measure can be the 
mandatory participation of health institutions, private practice, entrepreneurs and citizens in order to 
reduce the risk to public health, as well as the use of certain facilities, equipment and means of transport 
to prevent the transmission of infectious diseases. Also, personal protection measures are obligatory for 
everyone [11].  
The overall situation undoubtedly affects the occupational safety and health of employees. For that 
reason, it is necessary to explore all the problems that workers and employers face in changed living 
and working circumstances. It is necessary to offer solutions to the identified problems in order to 
minimize the challenges faced by employers and employees and the negative consequences of the crisis 
due to the pandemic. 
 
CHALLENGES TO OCCUPATIONAL SAFETY AND HEALTH DURING THE PANDEMIC 
 
During the coronavirus pandemic, it is clear that the physical health of employees is primarily at risk. 
Its preservation is the focus of employers and employees themselves. In most patients, the disease is 
manifested by fever, fatigue, mild respiratory symptoms, breathing difficulties, and a presentation 
similar to pneumonia. However, the main feature of this viral infection is that it can progressively 
develop into a severe form of the disease which, in addition to the mentioned symptoms, can lead to 
inability to breathe and death [6]. At the same time, the scientific and medical communities have 
presented COVID-19 as novel and with no known cure medications and vaccines [16] [14]. 
We should not neglect the impact of the pandemic on the mental health of employees either. The 
COVID-19 pandemic disrupted the normal way of life of millions of people and led to increased stress 
at home and at work. It has created new barriers for those who already suffer from some mental 
disorders, mental illnesses or substance use disorders. In a survey conducted in mid-July 2020, 53% of 
adults in the United States said that their mental health was negatively affected by anxiety and stress 
due to the coronavirus. In March 2020, that percentage was 32%. Many adults have reported specific 
negative effects on their mental health, such as sleep disorder, appetite disturbances, increased alcohol 
consumption, or substance use due to anxiety and stress caused by the coronavirus. In addition, COVID-
19 has caused a rise in unemployment and it is familiar that job loss is associated with increased 
depression, anxiety, low self-esteem and can lead to increased substance use and abuse, suicide and the 
like [2]. 
Employers and the state are acquainted with these challenges to the physical and mental health of 
employees and their task is to find the way to organize jobs during the pandemic in a way which will 
not harm the health of employees without disturbing labor productivity and material interests of 
employers. 
 
EMPLOYEE PROTECTION IN OCCUPATIONAL SAFETY AND HEALTH LEGAL 
FRAMEWORK   
 
The right to safety and health of employees proclaimed by the Constitution [3] is also guaranteed by the 
Labor Law, where it is elaborated in more detail through a number of legal provisions [9]. Although the 
Labor Law is the basic regulation that determines the rights, obligations and responsibilities of 
employers and employees regarding employment, a large number of legal institutes from this law 
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directly concern occupational safety. Moreover, some provisions may be placed in the context of 
occupational safety during an epidemic. 
In this regard, the Labor Law provides for the cases when employees are entitled to the paid leave of 
absence and additionally enables the employer to anticipate other situations when it can be granted by 
an internal act. This means that, if the employer finds it appropriate, certain employees are to take paid 
leave of absence during the epidemic until the conditions for safe and healthy work are met. Also, an 
employer may grant the unpaid leave to an employee, but the legislator does not specify the cases when 
it can be granted [9]. However, we believe that the unpaid leave due to the epidemic would not be an 
adequate solution as it would only preserve the economic interests of employers, but not the material 
and social well-being of employees, which is a feature of human health. 
Furthermore, employers may establish work from home as one of the forms of employment. In 
extraordinary circumstances, the employer has the opportunity to establish work from home until the 
conditions for safe and healthy work in the employer's premises are met. In this case, it is necessary to 
precisely define the rights and obligations of the subjects of employment with employer’s legal 
obligation to provide the employee with safe and healthy work [9]. There are many advantages and 
disadvantages of this type of employment. When work from home is present for a longer period of time, 
it can also have a negative effect on employees with regard to their feelings of isolation from the team, 
additional stress, the problem of setting boundaries between work and private life. All this can adversely 
affect workers’ health. Also, there are jobs that cannot be performed from home in the conditions of the 
epidemic, as is the case with healthcare workers in health institutions. However, one of the ways to 
reduce the risk of infection is to reduce the number of workers in one place by introducing shift work. 
More shifts and fewer workers in one place provide physical distance, which is a measure of limiting 
the number of workers in one space. 
There are some other important provisions of the Labor Law that could pertain to the protection of 
employees in the event of an epidemic. The employee is entitled to salary compensation in the amount 
of at least 60% of the average salary in the previous 12 months, provided that it cannot be less than the 
established minimum wage, during the interruption of work, or reduction in workload not requested by 
the employee, up to 45 days in a calendar year. Exceptionally, in case of the interruption of work or 
reduction in the workload that requires longer leave, the employer may, with the prior consent of the 
line minister, determine paid leave for the period longer than 45 working days, with the mentioned salary 
compensation. Also, the employee has the right to salary compensation in the amount determined by the 
general act and the employment contract during the interruption of work which was assigned by the 
competent state body or the competent body of the employer due to the failure to ensure occupational 
safety and health without endangering the life and health of employees and other persons [9]. These 
legal provisions signify that the employee shall have income for a limited period of time even if the 
employer temporarily discontinues its work, which can happen in an emergency situation. 
The right to occupational safety and health in Serbia is thoroughly regulated by the Law on Safety and 
Health at Work [12]. In addition to the fact that the law defines a significant number of obligations of 
employers, such as the obligation to prevent injuries at work and occupational diseases, we should take 
into consideration that employees also have the obligation to protect their health, for example, inform 
the employer about any type of potential hazards and risks that could affect their safety and health. This 
provision can also be applied when it comes to epidemics and possible health problems. 
Based on the Law on Safety and Health at Work, the Rulebook on Preventive Measures for Safe and 
Healthy Work to Prevent the Occurrence and Spread of an Epidemic of Infectious Diseases was adopted 
in Serbia in the middle of 2020 [15]. It prescribes preventive measures that the employer needs to 
implement in order to prevent the spread of infectious diseases and eliminate the risk to safe and healthy 
work of employees and all persons in the work environment at the time of declaring an outbreak of an 
infectious disease. The rulebook applies to all jobs, except field work and work from home. 
The employer is obliged to adopt a plan for the implementation of measures for the prevention of an 
epidemic of infectious diseases, which is an integral part of the Risk Assessment Act, adopted in 
accordance with the law and regulations in the field of occupational safety and health. The employer is 
obliged to implement all the measures prescribed due to the changes that affect safe and healthy work 
during the epidemic [15]. The plan of measures determines measures and activities that increase and 
improve the safety and health of employees and persons in the work environment in order to prevent the 
outbreak of an infectious disease, as well as measures to be taken in case of the outbreak of an infectious 
disease. It necessarily contains measures and activities to prevent the outbreak of an infectious disease, 
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tasks regarding implementation and control of the implementation of preventive measures and activities, 
as well as measures and activities to act in the event of an outbreak of an infectious disease [15]. 
With regard to preventive measures during the epidemic, the employer is obliged to provide written 
instructions and instructions on measures and procedures to prevent the outbreak of an infectious disease 
at each workplace and inform workers about the infectious disease before the work commences. The 
employer is also obliged to organize the redistribution of working hours by introducing shifts in order 
to have fewer employees in one place and perform increased hygiene and disinfection of all rooms and 
regular ventilation of the work space. In addition, the provision of sufficient quantities of soap, towels, 
running water, alcohol-based disinfectants is necessary as well as regular cleaning of all surfaces that 
are frequently touched (toilets, handles, telephones, computer equipment, etc.). It is required to organize 
regular waste disposal and regulate the manner of keeping records on the disinfection of premises and 
ensure the development of instructions for safe and healthy work with contractors, suppliers, distributors 
and external associates. The employer is obliged to implement the plan of measures no later than 30 
days from the day when the Rulebook on Preventive Measures for Safe and Healthy Work to Prevent 
the Occurrence and Spread of an Epidemic of Infectious Diseases was adopted [15]. 
The implementation of occupational safety and health measures is controlled by an occupational safety 
and health expert. In cooperation with the employer, the expert plans, implements and encourages the 
implementation of preventive measures, participates in the development of the implementation plan, 
prepares instructions for safe and healthy work, controls the implementation of measures, controls the 
use of personal protective equipment and provides all necessary information on the implementation of 
preventive measures for occupational safety and health and cooperates with state authorities with the 
aim of providing protecting from the epidemic [15]. 
The employee is obliged to implement all preventive measures in order to preserve their health, but also 
the health of their co-workers. The employee is also obliged to use all prescribed means and equipment 
for personal protection and handle them in a way that does not endanger their safety and the safety of 
their colleagues. Every employee should take additional care of their hygiene, especially hand hygiene, 
keep personal belongings separate from personal protective equipment at work, inspect their workplace 
before starting to work and inform the employer if any deficiencies are observed and leave their work 
space in a condition that does not endanger other employees. If an employee suspects that he or she has 
any symptoms of an infectious disease or that any of the employees or family members have symptoms 
of an infectious disease, they should notify the employer. Employees should cooperate with the 
employer and expert for occupational safety and health in order to implement all necessary measures 
for occupational safety and health [15]. 
 
CONCLUSION 
 
Employees are the most valuable assets an organization has. Active protection, support and prevention 
of damage to the safety and health of employees is crucial for creating a safe workplace, satisfied 
workers and employers. With the outbreak of the coronavirus pandemic, great changes suddenly began 
to take place in the business world and the issue of providing a healthy workplace became relevant. In 
such conditions, many countries have introduced measures to prevent the spread of the disease. Both 
employer and employees need to withstand pressure caused by such a crisis. Therefore, the need for 
efficient and effective measures to protect employees in a pandemic is evident. 
Many labor law institutes established by legal regulations in Serbia allow employers to organize work 
in a way that prevents the spread of the epidemic. Thus, the employer promptly introduced work from 
home [8], which proved to be effective in many workplaces in the emergency situation. Moreover, this 
experience can inspire employers to organize work in this way in the future [1], especially since work 
from home has not yet become a usual form of work in Serbia.  
If a shortage of employees occurs due to illness or preventive isolation of workers, the organization may 
enter into an employment contract with a new worker for a limited period of time, i.e. until the 
temporarily absent employee returns to work [7]. In this way, people who have lost their jobs due to the 
negative impact of the epidemic can be hired, at least for a limited period of time. This can provide 
additional work experience to a person who is temporarily hired, which may result in easier employment 
with another employer in the future or permanent employment with the same employer if satisfactory 
work results are achieved.  
In regard to occupational safety and health regulations in Serbia, the newly adopted Rulebook, which 
obliges all employers to adopt a plan of preventive measures to prevent the spread of the epidemic, plays 
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the most important role. The current situation has emphasized the importance of occupational safety and 
health, and especially the role of occupational safety and health experts. It is important to recognize this 
moment and draw the attention of employers to the significance of occupational safety experts. This 
could also initiate the amendment of the Law on Safety and Health at Work with regard to increasing 
the role and competence of these persons and eliminating some perceived shortcomings in legal 
solutions. It is necessary to prescribe a specific number of occupational safety and health experts per a 
specific number of employees in order to motivate employers to attend to their employees and relieve 
occupational safety and health experts of excessive workload, which risks their own safety and health. 
Finally, it can be concluded that the coronavirus pandemic has revealed many problems concerning 
occupational safety, but it also showed that with goodwill and a flexible approach we can adequately 
respond to a crisis situation. Some lessons learned should be used for the future in order to improve the 
occupational safety system. Thus, the obligation of employers to provide all their employees with annual 
medical examinations could be introduced, regardless of the fact whether their jobs include increased 
risk or not. Such examinations should be financed by the employer and performed during working hours. 
Furthermore, employers should consider the implementation of flexible return to work for employees 
after a long absence from work due to health problems. Also, employers should take into consideration 
protection against occupational stress and protection of mental health of employees in general by 
organizing trainings on the prevention of occupational stress and other mental problems, for example. 
Trainings could also be organized on the prevention of fatigue at the workplace, issues concerning how 
to spend working and non-working hours and the like. It is also possible to provide special support to 
employees who work from home, working mothers with young children, single working parents, etc. 
As we can see, there are many opportunities to improve the protection of employees and they should 
also inform their employers about their problems and protect their occupational safety and health in an 
organized manner. 
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ORGANIZATION AND INFLUENCE OF SHIFT WORK IN THE DOMAIN OF CIRCADIAN 

RHYTHM OF EMPLOYEES IN A COVID-19 HOSPITAL DEPARTMENT 
 
Abstract 
This paper presents an ergonomic contribution and a detailed insight into the course of circadian rhythm 
disorders, i.e. the consequences that lead to disruption of normal circadian rhythm in humans, based on 
scientific research conducted by medical staff at a COVID county hospital in the Republic of Croatia. 
Business processes that take place in the organizational environment are mainly of a psycho - 
biomechanical and rhythmic nature, i.e. they appear in certain time intervals. Thus, for example, we 
monitor the phases of wakefulness and sleep, depending on the alternation of day and night, as well as 
a number of other changes that show cyclical repetition. The appearance of such time-defined changes 
is visible not only in the working environment but also at every organizational level of living beings. 
Circadian rhythm plays a very significant role in the life and work activities of humans. It determines 
daily life, and by knowing this cycloid rhythm, work obligations can, for example, be adjusted to the 
time of day when employees are in the zone of optimal concentration and maximum work productivity. 
 
Key words: biological effort, circadian rhythm, medical staff, shift work 
 
 
     INTRODUCTION 
 
     The earliest recorded reports about circadian rhythm date from the 4th century BC, when 
Androsthenes described daily movements of the leaves of the Tamarini tree. The observation of 
circadian rhythm in humans is mentioned in Chinese medical texts during the 13th century. Many 
scientists throughout history have come to know a lot about the biological rhythm of both humans and 
other living beings. The term circadian was coined by Franz Halberg in 1959. According to Halberg's 
original definition, the term circadian comes from the Latin circa, meaning "eye", and diēm, meaning 
"day", and may serve to imply that certain physiological periods are close to 24 hours. 
 
     French scientist Jean-Jacques d'Ortous de Mairan, during 1729, conducted the first experiment 
designed to differentiate the endogenous clock from the response to daily stimuli. He noticed that the 
24 - hour forms of movement of the leaves of the Mimosa pudica plant were retained even when the 
plants were kept in constant darkness. In 1896, Patrick and Gilbert noticed that over a longer period of 
sleep, sleepines increased and decreased with a time of approximately 24 hours. In 1918, J. S. Szymanski 
showed that animals were able to maintain 24 - hour patterns of activity in the absence of external stimuli 
such as light and temperature changes [1]. 
 
     Looking at recent and successful work and business organizations, there is a noticeable circadian 
adaptation of workplaces and work processes to conditions that allow the worker less tiredness with 
increased productivity, in order to avoid excessive use of harmful elements. 
 
     THE CIRCADIAN RHYTHM OF A PERSON 
 
     Circadian rhythms are physiological and behavioral cycles with a recurring period of approximately 
24 hours, generated by an endogenous biological stimulator, the suprachiasmatic nucleus (SCN), located 
in the front hypothalamus. These rhythms control a variety of biological processes, such as the sleep-
wake cycle, body temperature, feeding, hormone secretion, glucose homeostasis, and cell cycle 
regulation. The timing of these physiological rhythms can be changed, leading to changes in the phase 
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relation of the rhythms to each other, which can cause internal desynchronization. This loss of rhythm 
coordination can have negative consequences on the cycle of activity, or rest, as well as other 
physiological and behavioral functions [2]. 
     Human body becomes active from waking up and goes through a time frame of 24 hours a day. 
During this period, the human body experiences various emotional, behavioral and biological changes 
(such as sleep, rest, hunger, thirst, etc.). When the human body has a pattern of such experiences during 
a period of continuous duration, the body synchronizes with the experiences and this becomes a 24-hour 
life routine. Circadian rhythmic cycles become active every day with a regularity between sleepiness 
and wakefulness known as the sleep-wake cycle. Circadian rhythm is endogenous, meaning it is a cycle 
that is built into the body and needs to be self-maintained. The human circadian rhythm refers to how 
the body adapts to a synchronized process of daily life that includes our environment (for example light, 
weather, etc.), practices (for instance sleep, time of food consumption, etc.), and the application of 
different elements (e.g. mobile phone, laptop, etc.). Frequent changes in the working environment, 
practice and work application can seriously affect the synchronized circadian rhythm of a person, 
therefore causing, primarily a feeling of stress and anxiety [3]. 
 
     Influence of circadian rhythm on productivity 
 
     The attention components in the morning are at low level (07:00 to 10:00), mainly because circadian 
rhythms reach the lowest point at this time of day; sleep inertia also contributes to this low level of 
execution. Attention improves towards noon (10:00 to 14:00), but then there is an inversion after lunch 
(14:00 to 16:00), the execution becomes better in the afternoon and early evening (16:00 to 22:00). 
Concentration decreases again at night (22:00 to 04:00) and reaches its lowest levels at dawn and early 
in the morning (04:00 to 07:00), image 1 [4]. 

 

 
 

Image 1.. Overview of circadian rhythm phases during the day 
 

     These changes in performance are approximately related to a person who usually sleeps from 11:00 
pm to 7:00 am and with a medium chronotype. The timeline of cognitive performance is important for 
programming everyday business activities. 
 
     Several conditions modulate the time course of cognitive performance: chronotype, lack of sleep and 
age. Chronotype is a person’s preference pattern: some people prefer and feel better when doing their 
activities in the morning (morning type), others prefer to work in the evening (evening type), and others 
do not show these preferences, they can carry out their activities at any time of the day (middle type). 
Chronotype of an individual is a very stable trait. Morning type people show phase progress, and evening 
type people show a phase delay of circadian rhythms.  
 
     Age also modulates the time course of cognitive rhythms, adolescents tend to delay sleep and wake 
cycles, while older people tend to strive for sleep and wake cycles. Some medication can modulate the 
time course of circadian rhythms in cognitive performance, and the effect depends on dose and time of 
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taking. For example, taking caffeine in the morning increases alertness and promotes the phase 
progression of circadian rhythms, while taking caffeine in the evening can cause wakefulness that 
interferes with sleep time and promotes delayed circadian rhythms. 
 
     Homeostatic and circadian variations have also been found in two basic cognitive processes; working 
memory and executable functions. Working memory includes storing, retrieving and using information. 
Working memory has four components; phonological storage, visual-spatial storage, episodic buffer and 
central executive system. Homeostatic and circadian variations are observed, both in the phonological 
repository and in the working memory components of the visual spatial storage, within a constant routine 
protocol. 
 
     The storage capacity of phonological and visual-spatial data is reduced from 04:00 to 07:00 am. 
Oscillations in these components of working memory correlate with the circadian rhythm of body 
temperature, with a phase delay of 1 to 3 hours. Phonological oscillations can explain variations 
observed during the day in tasks such as reading comprehension and verbal learning. While oscillations 
in visual-spatial terms can explain variations observed during the day in tasks involving the perception 
of space such as, for example; drawing, constructions and computing tasks. 
 
     Executive functions relate with the ability to program and regulate human behavior, so they are 
crucial for decision making, self-control, and problem solving. Executive functions include the 
following components; initiative, inhibition, flexibility, planning, foresight, self-control, verification, 
and correction. Cognitive inhibition shows time-related changes in the Go/NoGo task, in the time of day 
protocol and in the ongoing routine work protocol. 
 
     Circadian variations in inhibition and cognitive flexibility have been observed using two types of 
Stroop type tasks, in one the test items were read aloud and in the other the computer task of the Stroop 
task was used. Homeostatic and circadian variations in doing so occur in cognitive inhibition and 
flexibility, with the lowest values occurring from 04:00 to 07:00 am. 
 
     Performances in Go/NoGo tasks decrease with wake time, with no changes related to the time of day, 
although execution decreases when a person wakes up at the time of the lowest level of basal body 
temperature (bathyphase). On the other hand, changes with wake time and times of day have been 
observed in self-control, using a constant routine protocol. Self-control decreases in time from about 
04:00 to 07:00 am. Reducing the components of attention during the night makes people prone to making 
mistakes that can result in accidents, due to a simultaneous reduction in self-control, which results in 
obstruction in the necessary correction of mistakes [5]. 
 
     Circadian rhythm and shift work 
 
     Circadian rhythms within the cognitive process of wakefulness, selective attention or constant 
attention can interfere with activities performed during the night and early morning. Working in the 
night shift creates a mismatch between circadian clock and the behavioral cycle, resulting in a reduction 
of cognitive performance. Night shift workers may be particularly at risk of making mistakes and 
suffering accidents. But morning shift workers can also be at risk, especially during the early morning 
hours. These risks may increase with prolonged working hours, lack of sleep and increased tiredness. 
Workers of these shifts tend to adjust so they could oppose the reduction in attention during the night 
and early morning, for example; taking a short nap when possible and consuming energy drinks or 
caffeinated beverages [5]. 
 
     Hospital research, carried out in 1992. on shift work, sleep and accidents at work among 635 nurses 
in Massachusetts (USA), found that compared with nurses who worked only day and evening shifts, 
nurses in rotational shifts had more sleep cycle disorders and repeatedly dozed off at work. Furthermore, 
these individuals had double probability of napping while driving to or from work and a double 
probability of a reported accident or mistake while working, closely related to drowsiness [6]. 
 
     Disorder of biological rhythms that occurs as a result of non-standard work schedules, along with 
other factors, can impair the sleep, health, performance, and well-being of individuals. Although the 
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extent to which different schedules have these effects, what types of tasks are most affected, what 
variables make an individual subjected to them, and what interventions can be taken to reduce effects 
are not clearly defined, but some general explicit conclusions can be drawn. 
     Stresses associated with circadian cycle disruption, sleep deprivation, and social disharmony interact 
and affect a number of areas. Shift work is associated with an increased incidence of gastrointestinal 
problems and may be a risk factor for other health problems, such as chronic fatigue. The performance 
of some types of tasks can be significantly reduced, especially in those where sleep loss and tiredness 
are the effects of circadian disorders. These performances can particularly jeopardize the safety of 
workers and can consequently jeopardize the business safety of factors involved in the work process. 
 
     Avoiding weekly rotating schedules is perhaps most desirable from a circadian perspective, as are 
associated schedules that include extended working hours, resulting in sleep loss and fatigue. In addition 
to schedule management, implementation of educational and support programs related to biological 
sleep rhythms can be an extremely good way to improve the ability to overcome adverse shift work [7]. 
 
     Night shift work is also characterized by increased subjective and objective drowsiness. The effects 
are especially noticeable and severe early in the morning, often including cases of involuntary sleep. 
Also, during the days off, a significant amount of fatigue and drowsiness remains. It usually takes two 
periods of quality night's sleep, before a normally low level of drowsiness is achieved after a night shift 
[8]. 
 
     Shift workers detect that it is extremely difficult to stay focused and that they have a longer reaction 
time to a sudden and unexpected event. They, for example, react faster compared to shift workers in 
schematic situations, when it is not necessary to change the reaction or to mismatched stimuli in the 
task, which did not require reactive recognition and appropriate rapid response [9]. 
 
     In a group of hospital workers, the risk of error is higher after a night shift. Previous studies have 
found that nurses who work 12-hour shifts suffer from a higher risk of making mistakes, the response 
time is longer and that the quality of their work declines. Furthermore, data from the literature shows 
that prolonged working hours causes greater tiredness, leads to mistakes and reduces productivity. One 
study found that nurses who were working 12-hour shifts performed worse in wakefulness tests, 
especially on the second day of work compared to the first. 
 
     In Seattle, in 2006. several studies have been carried out to research the effects of external factors, in 
particular exposure to daylight, which can disrupt circadian rhythm and alter the normal night production 
of melatonin and hormones important for, for instance; etiology of cancer [10]. 
 
     Long-term epidemiological studies on a large number of workers working at night and in rotating 
shifts suggest an increase in the incidence of breast and colon cancer within these working populations. 
In this context, the pathophysiology of phase shift and phase circadian adaptation of man is scientifically 
researched. The phase shift experienced in night and rotational shift work involves desynchronization 
at the molecular level in circadian oscillators in central nerve tissue and in most peripheral tissues of the 
body. There is a change in coordination between oscillators with temporary loss of control by the main 
oscillator (Suprachiasmatic Nucleus, SCN) within the centers of the Hypothalamus [11]. 
 
     Changes in alertness and cognitive efficiency have been detected in people whose circadian rhythms 
are disturbed, e.g., night or shift workers. Data from field and laboratory studies shows short-term 
cognitive disorders associated with circadian rhythm disorder. In contrast, little is known about the long-
term consequences of chronic sleep deprivation on human cognitive abilities, which can be observed in 
the primary, secondary, and tertiary linkages of shift work performance. 
 
     Researches show that cognitive functioning of employees tends to decrease with long-term exposure 
to dissonance in relation to circadian biorhythm, which in turn leads to a tendency to reduce business 
neuropsychological performance, depending on increasing duration of exposure to shift work, which 
sets hypothesis, identifies research problem, as well as the determined necessary tasks for the 
implementation of scientific research methods within this paper. 
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     The cause of production and work accidents is extremely complex, but the link between increased 
tiredness and reduced performance and later high accident rates at work, seems logical. Publications on 
working time do not describe this, mainly because many studies have inadequate analytical procedures 
or have not included a large number of diverse and seemingly confusing factors that, if identified, can 
significantly affect accident statistics. Furthermore, night shift, which can be intuitively associated with 
multiple accidents, is often a time for “light movements” of a particular task, often being a less controlled 
shift as well. However, some recent well-designed studies have shown an increased risk of accidents in 
the night shift and with extended working hours of employees. 
  
     Finally, it is interesting that some major disasters such as Three Mile Island, Chernobyl, Exxon 
Valdez and the Challenger spacecraft crash all started in the early morning with personal mistakes of 
people who were on duty at night time and with extended working hours 8 + [12]. Among former shift 
workers, cognitive performance of participants who stopped working more than 4 years ago appears to 
be increased, which optimistically suggests the possibility of circadian recovery [13]. 
 
     RESEARCH METHODOLOGY 
 
     A scientific study on the organization and impact of shift work within the domain of circadian rhythm 
on employees of COVID-19 hospital ward of the County Hospital of the Republic of Croatia during the 
Coronavirus pandemic has been performed using Google questionnaire (form) - Google Forms and self-
registration of employees. To confirm that circadian rhythm really affects the quality of life and work 
of shift workers, a scientific study has been conducted on the impact of shift work on the professional 
medical staff included in the cohort test group. The study involved 126 people aged 20 to 50+ years, 
secondary and higher education, working in shifts of 12 + 12 hours. 
 
     Data collected by the questionnaires includes; data on working hours, shift work, sleep disorders, and 
especially cognitive abilities and performance, all by personal assessment tests. Given the pandemic 
epidemiological situation, the usual immediate, so-called consequential tests to assess cognitive 
performance have not been performed, for example; N-back Test, Continuous Performance Test and 
Simple Reaction Time Test, Karolinska Sleepiness Scale, etc., but there were indirect, personal 
observation results taken from the subjects by recognized scientific methods of immediate bodily 
response, regarding actual detection of influence of human circadian biorhythm on the performance of 
work tasks that require an appropriate level of alertness and cognitive performance, or resulting in 
improved performance and increased safety in planning appropriate working hours within the rotating 
shift work system of medical staff COVID-19 hospital ward of the county hospital. 
 
     DISCUSSION AND RESEARCH RESULTS 
 
     Participated 126 people in the implementation of the author's scientific research, of which 66 were 
nurses with secondary education, 54 nurses with higher education, 3 paramedics and 3 laboratory 
assistants, Image 2. Most subjects belonged to the age group from 45 to 50 years (33 people), then from 
25 to 30 years (24 people), 18 participants were 50 years and older, and the same number of people 
belonged to the group from 40 to 45 years. Only 6 people were between 20 and 25 years old, leaving 
the age group of 30 to 35 years, which included 12 people, and the age group of 35 to 40, which included 
15 people, Image 3. 
 

 

 

 

 
 

 
Image 2. Graphic representation of respondents' 
answers to the question; "What position are you 

working in?" 

  
Image 3. Graphic representation of 

respondents' answers to the question; 
"How old are you?" 
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     Accordingly, most respondents have 25 or more years of work experience, as many as 48. Then 27 
people have between 5 and 10 years of work experience, and the same number of people, 18, have 15 
to 20 and 20 to 25 years of work experience. 12 people have up to 5 years, and the least subjects have 
10 to 15 years of work experience, 3 people, as can be seen in Image 4. This brings us to the fact that 
most nurses are 40 years and older, and have 20 and more years of work experience. Given that even 
years of age affect the circadian rhythm, moreover, older people strive for a stable and balanced sleep 
and wake cycle, there is a big problem because 20 or more years of shift work is greatly at odds with 
the needs of the body. As mentioned, older age groups strive for sleep and wake cycle and regularity in 
the circadian rhythm, whereas shift work conditions the exact opposite to their body. 
 
     73.8% of the surveyed nurses work 12 hours in one shift, 21.4% work from 8 to 12 hours, and the 
remaining 4.8% work the traditional 8 hours, Image 5. For most nurses, work shifts are alternated by 
working 12 hours of day shift on the first day, the next day 12 hours of night shift and then two days of 
rest. Day shift generally lasts from 07:00 am to 07:00 pm, and night shift from 07:00 pm to 07:00 am. 
It can be noticed that this way of working covers the entire circadian cycle of 24 hours. When working 
a day shift, workers in the workplace are subjected to changes in body, concentration and attention 
regarding circadian rhythms ranging from 07:00 am to 7:00 pm, and night shift is subject to the second 
half of the cycle, which is comparable to the scientific results of similar research. 
 

 
 

 

 

 

 
Image 4. Graphic representation of 

respondents' answers to the question; "How 
many years of work experience do you have?" 

  
Image 5. Graphic representation of 

respondents' answers to the question; "How 
many hours do you work in one shift?" 

 
     Despite the already set work schedule, most nurses and staff work overtime, Image 6, as many as 
85.7%. The number of overtime hours worked is quite varied, but most subjects still unexpectedly work 
20 or more overtime hours per month, Image 7. This way of working is not in line with circadian rhythm, 
moreover, it can lead to some significant circadian disorders. Workers have to get their body used to 
changing day and night shifts, which does not coincide with circadian rhythm at the beginning, which 
determines that the body needs a night's rest, and overtime work reduces the possibility of needed rest 
even more. 
 

 

  

 
 

 
Image 6. Graphic representation of 

respondents' answers to the question; "Do 
you sometimes work overtime ?" 

  
Figure 7. Graphic representation of 

respondents' answers to the question; "If you 
work overtime, how many overtime hours per 

month have you worked the most?" 
 
     One of the exam questions, Image 8, was to mark on a scale from 1 (It does not make me tired) to 5 
(It makes me very tired), how much does shift work affect subjects’ tiredness (work 12 + 12, rest 24 + 
24). Only 3 people indicated that working in shifts does not tire them. The middle level was marked by 
45.2%, slightly fewer employees marked level 4 (28.6%), while level 5 (It makes me very tired) and 
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level 2 equaled 11.9%. This confirms the hypothesis that the human body can not just so easily switch 
from day to night shift without the necessary rest and adjustment, which is visible and proves from the 
results that such a way of working tires most respondents at a significant level. 
 
     Also, if we look at the health consequences that respondents cited as consequences of shift work 
(fatigue, insomnia, sleep disorder, anxiety, tachycardia, no consequences, all of the above), Image 9, we 
can observe that increased fatigue and sleep disorder are widely represented ( 47.4% and 49.5%). In 
addition, the respondents also mentioned insomnia, anxiety, tachycardia, as well as all of the above, and 
only 12 respondents stated that they have no consequences caused by shift work. Health consequences 
mentioned by the respondents are the most common consequences of an irregular circadian rhythm and 
indicators of circadian disorders. 
 

 

 

 
 

Image 8. Graphic representation of 
respondents' answers to the question; "How 

tired does shift work make you feel?" 

  
Image 9. Graphic representation of 

respondents' answers to the question; "Have 
you noticed any health consequences caused 

by shift work?" 
 
     More than half of the respondents, as many as 69%, stated that they would like to choose the shift in 
which they work, Image 10, which can be related to the circadian rhythm that, it has been scientifically 
proven, dictates that human body secretes melatonin at night, body temperature decreases, motions are 
slowed down, and all that consequently leads to the realization of fatigue, ie the body needs a night's 
rest, while during the day a person is more attentive, alert and focused on his actions. 
 
     Another question, Image 11, was for respondents to mark on a scale from 1 (It does not damage it) 
to 5 (It damages it severely), how much they think shift work damages their body. No one indicated that 
they thought shift work did not harm their body. 54.8% of respondents marked level 4, level 3 was 
marked by 26.2%, slightly less marked level was level 5 (It damages it severely ) (11.9%), and the least 
people (7.1%) marked level 2. Based on this, from the principles of scientific objectivity and neutrality, 
we can see that most people believe that shift work damages their body, which coincides with the 
established rules of circadian rhythm. 

 

 
 

 
 

Image 10. Graphic representation of 
respondents' answers to the question; "Would 

you like to choose in which shift do you 
work?" 

  
Image 11. Graphic representation of 

respondents' answers to the question; "Mark 
on the scale how much you think shift work 

damages your body?” 
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     The main problem with shift work in terms of workplace efficiency is a drop in concentration and a 
lack of focus at certain times of the day, and in line with the circadian clock, Image 12. Only three people 
indicated that they did not notice a drop in concentration at the workplace, while everyone else notices 
this to some more or less pronounced extent. Also, according to the results of the study, this decrease in 
concentration occurs more often on the second day of the shift, i.e. in the night shift, which was 
confirmed by 69% of respondents, Image 13. This decrease occurs due to melatonin secretion, body 
temperature and slow movements due to circadian rhythm of night work, leading the body to the 
necessary and needed rest. 
 

 

 

 

 

 
Image 12. Graphic representation of 

respondents' answers to the question; "How 
often do you notice a drop in concentration 

and a lack of focus at the workplace?" 

  
Image 13. Graphic representation of 

respondents' answers to the question; "When 
does concentration drop and lack of focus at 
the workplace occur more often - the first or 

second day of shift work?" 
 
     Based on the hours of the day, the subjects most often noticed a decrease in concentration in the 
periods from 01:00 to 04:00 in the morning (66.7%), in the night shift, and between 13:00 and 16:00 
(31%) in the day shift, as seen in Image 14. These hours coincide with the established circadian clock, 
which marks the period from14:00 pm to 16:00 pm as the period of reduction of working attention, and 
is also called; after lunch drop, while working attention reaches its lowest levels at dawn and early in 
the morning between 4:00 and 7:00 am.  
 
     Subjects had the highest concentrations in the period from 7 am to 1 pm, which also agrees with the 
circadian rhythm and the fact that during that period testosterone levels are the highest, melatonin 
secretion stops and attention is at an extremely high level, until the observed drop after lunch.  
 
     In addition, 61.9% of respondents are more prone to anxiety, restlessness and irritability after a night 
shift, as a result of fatigue and disturbed biological circadian rhythm, Image 15. 
 

 

 

 

 

 
Image 14. Graphic representation of 

respondents' answers to the question; “At 
what hours does concentration and lack of 
focus at the workplace most often occur? 

 

  
Image 15. Graphic representation of 

respondents' answers to the question; "Are you 
more nervous and more irritable after a day or 

night shift?" 
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     CONCLUSION 
 
     Ergonomic circadian rhythm is an internal system that naturally regulates humanoid biological 
processes within 24 hours and directly affects human productivity and attention. Work productivity 
depends on the time of day and whether the person is a morning or evening type. This is especially true 
for shift workers. For many employees, the concentration drops at certain periods of time and then 
resorts to consciously welding the circadian rhythm to maintain the necessary attention. Many workers, 
as a short-term solution to this problem, personally use food or products based on caffeine or theine. 
Circadian biological system can also be fooled, indirectly, by the use of different types and shades of 
light that optionally acts as morning, noon, evening or night light. 
 
     Based on results of the research, we can confirm that shift work really harms the human body. Human 
body needs time to rest and adjust after a certain amount of strain and shift work. With additional 
overtime hours, and counting on the fact that almost every person has private obligations, there is very 
little time left to achieve a sufficient level of rest, and it is almost impossible to return the body to a 
proper circadian rhythm so quickly. This has consequences, such as increased fatigue, sleep disorders, 
insomnia, anxiety, etc. All these consequences over the years destroy the human body and reduce the 
quality of life. Especially in the elderly, for whom the body strives for a proper uniform rhythm and 
balance, shift work has greatly negative consequences for the body. 
 
     Also, consequences on the efficiency of shift work workers are noticeable. It is impossible to expect 
a worker to maintain the same level of concentration, focus, and cognitive efficiency throughout the 
shift. Concentration levels fall in certain time hours according to circadian rhythm, which has been 
experimentally confirmed within this scientific paper. The biggest drop in concentration occurs mainly 
in the night shift, and in occupations such as nurses, this should be emphasized, because any drop in 
concentration can greatly affect the execution of work tasks, as well as the necessary efficiency of their 
implementation. Hospital staff in shift work discovers difficulties in tasks that require constant attention. 
Differences in the number of errors made, reaction time, and electrophysiological responses have been 
detected. This is confirmed by the results of other studies on workers working in a shift work rhythm. 
Shift work is associated with cardiovascular disease, gastrointestinal disease, increased risk of accidents, 
disturbed sleep, and increased fatigue. While all of these effects are important, the last two make 
predominantly everyday health problems, and insufficient sleep is often the reason for leaving shift 
work. 
 
     Shift workers, such as surveyed health workers within hospitals or workers working extended hours, 
may experience and experience significant disruption in family and social activities, in that many of 
these social rhythms of the general population are day-oriented. Saturday and Sunday work, for example, 
can prevent participation in sporting events or religious activities. Shift work can thus lead to unwanted 
and unacceptable social marginalization. Furthermore, family and marital responsibilities can be 
severely impaired by shift work or work with extended working hours. 
 
     Maintaining a proper biomechanical human circadian rhythm could be facilitated by introducing a 
third shift and reducing the number of working hours within a day, in order to achieve a sufficient 
number of hours of rest in accordance with the principles of circadian biorhythm. Then the concentration 
and efficiency of workers would be better, there would be greater chance to achieve the necessary rest 
and less likely to make mistakes caused by the consequences of irregular biorhythm. Also, the health 
consequences caused by shift work would be gradually reduced, and thus the quality of life would also 
increase, which is the author's proposal to continue research within this scientific domain. 
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Abstract 
The public water supply sector represents a system of exceptional importance, because it performs one 
of the basic functions of public activities – the delivery of safe drinking water to consumers. Due to its 
importance and complexity, public water supply is classified as a system vulnerable to risks, so it 
requires special attention. There are several methods of risk and crisis management in the public water 
supply sector, but this paper focuses on the recommendations of the World Health Organization and the 
European standard EN 15975-1. The EN 15975-1 standard clearly defines the processes and procedures 
for crisis management in the public water supply system. The paper discusses the methodology included 
in the said standard, with suggestions and guidelines for implementation in Serbia, because Serbia has 
yet to adopt a national or local platform for water safety plan development. 
 
Key words: crisis, EN 15975-1, management, water safety, water supply. 
 
INTRODUCTION 
 
Supply of sufficient amounts of hygienically safe drinking water is included in a number of European 
and global documents as a basic human right [1]. Hygienically safe drinking water is the water that is 
compliant with the norms stated in the Regulation on Hygienic Safety of Drinking Water in terms of 
microbiological, chemical, and radiological properties [2]. In addition, the Regulation defines water 
supply as the supply of water to more than five households or more than 20 people; on the other hand, 
the Organisation for Economic Co-operation and Development (OECD) defines public water supply as 
“a system for the collection, transmission, treatment, storage, and distribution of water from source to 
consumers, for example, homes, commercial establishments, industry, irrigation facilities and public 
agencies for water-related activities (fire-fighting, street flushing, and so forth)” [3].  
Water supply systems are complex and risk-prone systems, because a water supply agency managing 
such systems, provides a complex service, which is vulnerable to risk – supplying safe drinking water 
to the population in its area of coverage [4]. A water supply system is a public resource that needs to be 
protected against a variety of threats, which can be non-intentional or intentional. Non-intentional threats 
include climate change as well as different types of hazards (biological, chemical, radiological, or 
physical), whereas intentional threats include terrorist attacks, an increasingly common occurrence 
throughout the world. It has been proven that the traditional systems of risk management, reliant on 
addressing and correcting errors post risk, are inadequate, which is why the tendency over the recent 
decades has been to switch from corrective to preventive measures (prevent rather than correct) over the 
entire water supply network, i.e. from the source to the point of consumption [5]. Thus far, several tools 
have been developed that identify and determine priorities and potential hazards during any procedure 
and within any segment of the water supply system [6].  
 
METHODOLOGY 
 
This research is based on the analysis of several important documents pertaining to water supply safety, 
first and foremost the guidelines of the World Health Organization regarding drinking water and the EN 
15975 standard. The WHO guidelines are the most important acts on drinking water quality in Europe. 
They influence the overall politics concerning drinking water issues in almost every country. EN 15975-
1 is a European standard describing the good practice principles of drinking water supply management 
in the event of a a crisis, including preparatory and follow-up measures. The standard defines crisis as 
an “event or situation with the potential to seriously affect a drinking water supplier that may require 
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other organisational bodies and possibly more than the usual means of operation to respond to an 
emergency”, while crisis management is defined as “a special kind of organisational capability designed 
to guide a drinking water supplier through a crisis, outside the organisation of normal operations” [7]. 
The report on the identified characteristics of the aforementioned documents is shown in the Results 
section below.  
 
RESULTS 
 
Guidelines of the World Health Organization 
 
The WHO places drinking water quality among the twelve basic indicators of population’s health of a 
country, which emphasizes its significance in health protection and improvement. Safe and secure 
drinking water is one of the vital public health requirements in developing countries in the 21st century. 
Drinking water quality can be controlled through a combination of spring protection, treatment control, 
and distribution and handling management. WHO guidelines regarding good drinking water quality 
should be implemented according to specific national, regional, and local situations [8]. The guidelines 
published by the WHO in 2004 outline a preventive management of the “framework for safe drinking 
water”, which comprises five key components [9]: 

• health-based targets based on an evaluation of health concerns; 
• system assessment to determine whether the drinking-water supply (from source through 

treatment to the point of consumption) as a whole can deliver water that meets the health-
based targets; 

• operational monitoring of the control measures in the drinking-water supply that are of 
particular importance in securing drinking-water safety; 

• management plans documenting the system assessment and monitoring plans and 
describing actions to be taken in normal operation and incident conditions; and 

• a system of independent surveillance that verifies that the above are operating properly. 
The implementation of these guidelines would significantly influence the global coverage of 
hygienically safe drinking water, as evidenced by the WHO report from 2017. Namely, in 2017, 90% of 
the global population (6.8 billion people) had access to at least basic drinking water services, an increase 
compared to 82% (5 billion people) in 2000. If the current trend were to continue, the global coverage 
would increase to approximately 96% by 2030. Between 2000 and 2017, urban coverage slightly 
increased, from 95% to 97%, while rural coverage went from 69% to 81%, thus narrowing the gap 
between urban and rural coverage by 10% [10]. 
The WHO guidelines emphasize the water safety plan as the most efficient tool to consistently secure 
drinking water supply safety. The plan is essentially an approach developed so as to organize and 
systematize the long history of risk management practice in the field of water supply. It represents the 
evolution of the concept of sanitary examinations and threat assessments that involve the entire water 
supply system and its operation. The plan relies on numerous principles and concepts borrowed from 
other risk assessment methods, especially from HACCP [11]. 
 
EN 15975-1 standard 
 
The EN 15975-1 standard is the first part of the European standard Security of drinking water supply – 
Guidelines for risk and crisis management, while the second part of this standard, EN 15975-2, deals 
with risk management. The document contains the basic elements of the WHO’s water safety plan and 
describes the fundamental principles of crisis management aimed at improving the integrity of public 
water supply systems. Public health, technical, and commercial risks are present in every water supply 
company and they require proper management. Risk management is a means of systemically confronting 
risks. A standardized risk management method allows the managers to analyze the entire spectrum of 
risks in water supply companies (e.g. risks caused by natural hazards, technical failures, or malicious 
threats) and to compare them. In this way, risks can be systematically identified, assessed, and 
controlled. Nevertheless, it is usually impractical to treat, eliminate, or transfer all the risks, resulting in 
some leftover risk, which leads to the formation of a crisis management system. Crisis management is 
a management system with a specific process structure and organization, designed specifically for 
extreme crises. Crises indeed occur rarely and their unpredictability makes it all the more difficult to 
designate and undertake proper measures. A crisis is characterized by the presence or absence of 
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ambiguous information and a high risk with serious potential consequences. In the event of a crisis, the 
main operational goal for a water supply system should be the harmonization with the national 
legislation applied under normal circumstances. Faced with a public health hazard, the responsible 
national health authorities are allowed to conduct investigations pursuant to national legislation in order 
to prevent those hazards from materializing. During a crisis, quick planning, prompt information 
collection, communication, and the implementation of prearranged activities are the key tasks, which 
the drinking water supplier might not be able to carry out as required within the usual organizational 
structure. Therefore, a crisis management team designated by the organization, ideally coordinated with 
the national, regional, or local crisis management bodies, will most likely be the most useful. However, 
this can also affect the decision-making body and, accordingly, the management by the drinking water 
supplier. 
Crisis management is a process that can be divided into three phases, as shown in Figure 1. Preparatory 
crisis management involves routine operations, which includes structural preparation and training, 
among other things. Phase 1 involves the transition from incident management to crisis management 
and the preparation of a crisis operation. Phase 2 refers to operative crisis management, marked by 
declaring a state of crisis and convening the crisis management team, and it involves intensive 
implementation of crisis control activities. This phase ends once the end of the crisis has been declared 
and the crisis management team stands down. Follow-up crisis management is the third phase, 
characterized by a progressive resumption of routine operations (potentially including a continuation of 
the incident below the trigger level for a crisis). 
 
Figure 1. Crisis management activities 

 
Source: [7] 
 
Among other things, the normal operations include a de-briefing on and follow-up of what has been 
learned, preparation for future crises, additional training, and so forth [7]. The order of the operations 
required to complete all the tasks and activities of crisis response is shown in Figure 2. The process 
should be embedded within the very structure of the organization. 
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Figure 2. Crisis management team process flow 

 
Source: Modified by authors according to [7] 
 
The steps should be organized so as to enable the crisis management team to respond as quickly as 
possible. The incidents that may occur are the typical reason for convening a crisis management team. 
Under normal operational conditions, the existing employee structure is mostly capable of efficiently 
and effectively controlling such incidents. However, escalating incidents, unforeseen incidents, or a 
series of or interaction between unfavourable circumstances can render the situation uncontrollable, thus 
causing a crisis. Other incidents that can instigate a crisis include those resulting from e.g. natural 
disasters, contamination, pandemics, technical equipment failure, and acts of terrorism or war. A crisis 
can negatively affect public water supply either immediately or in the future and it is difficult to control 
using only one’s own resources. There are also incidents that can be controlled through regular 
operational methods but that can easily escalate to a crisis if the subjective public perception of the 
hazard determines the course of action. 
When the crisis management team has been established, it is necessary to transfer the decision-making 
authority from the normal operational bodies to the crisis management bodies (e.g. from the head of 
failure management to the head of crisis management). Generally, the first thing to do is to ascertain the 
situation as precisely as possible, as this will create a basis for sensible assessment, planning, 
implementation of actions, and beneficial monitoring of the implementation. Situation ascertainment 
always relies on the available information (e.g. messages, reports, and individual findings). The next 
step is to assess the situation, which is the most important aspect to steer the course for all subsequent 
steps and decisions. Every member of a crisis management team needs to assess the situation according 
to their assigned duty, to clearly and succinctly report any specific issues to the person in charge, as well 
as to propose potential solutions. After the conversation regarding situation assessment with the crisis 
management team members, the team leader needs to decide on the next steps to take and to issue the 
necessary instructions based on those decisions. The instructions need to be clear and unambiguous, 
easily understandable, and binding; all of this presupposes the feasibility of following such instructions. 
With regard to the deactivation of the crisis management team, the responsibilities and the processes 
associated with proper cessation of crisis management should be clearly defined. 
 
DISCUSSION 
 
The research results indicate that drinking water suppliers should possess the proper equipment, 
sufficiently qualified personnel, as well as reliable measures for quality assurance. Through organized 
work, the water suppliers need to provide their services in a safe, reliable, environmentally friendly, and 
economical way in regular supply conditions. In addition, it is important to note that the existence of an 
efficient and effective risk management system would serve as support to the crisis management process. 
The interaction between the water suppliers and the competent authorities should be guided by the rules 
that apply in regular work conditions until the authorities declare a state of crisis/disaster, even if the 
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water suppliers themselves have already declared a state of crisis and alerted their crisis management 
team. As soon as the authorized body declares a state of crisis/disaster, the water supplier should join 
them in organizing the course of action in accordance with the relevant laws and/or regulations. Control 
of the situations can be made all the more difficult by the degree of its complexity of the situation due 
to participation and interaction of various parties and by its inherent dynamics. Secure internal 
communication is one of the pillars of crisis management. All information and messages should be 
passed to the crisis management team as directly as possible. Rules and regulations pertaining to the 
crisis management structure and the organizational process need to be unequivocally documented and 
made available to employees. In the event of a crisis, the alerting of the crisis management team and the 
team’s operations need to be documented for future reference, which is easily achieved using pre-
designed templates. Before dissolving the crisis management team, it is advisable to document the key 
decisions and plans that are relevant for a follow-up analysis of the crisis and the return to the regular 
mode of operations. Crisis recovery comprises all activities required for the water supply company to 
return to its regular activities. Recovery actions can be taken simultaneously across the entire 
infrastructure or the separate parts in  accordance with the decisions made by the crisis management 
team after the completed situation assessment. It is important to commence with and complete the 
recovery actions as soon as possible in order to minimize the duration and impact of the crisis. 
 
CONCLUSION 
 
Throughout Europe, there are a multitude of different ways to organize drinking water supply. 
Experiences with the implementation of water safety plans suggest that the existing practices, 
experiences, and procedures should be systematized and integrated, because the majority of functional 
elements of water safety plans have already been established in well-organized public water supply 
systems. In addition, the water safety plan needs to be system-specific, which means that it needs to be 
optimized for each individual public water supply system in order to be efficient and to match the risks. 
Regarding the EN 15975-1 standard, its main goal is to allow the water suppliers to take proper measures 
in the event of a crisis so as to ensure continuous water supply and restore the regular operating 
conditions as soon as possible. All the described steps in the process flow can be used during regular 
operations, which can eventually turn into a crisis. The responsibility for crisis management can vary 
depending on the law and organizational bodies, which is why water suppliers should define their goals 
in accordance with the relevant national laws, regulations, and licenses, and develop their individual 
crisis management plan according to suitable interpretations of the EN 15975-1 standard. Serbia has not 
yet officially adopted the water safety plans, but the current trends indicate that the development of these 
plans is expected to be mandatory through the modification of current and the enactment of future 
legislative acts. 
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ANALYSIS OF REPRESENTATIVE CRISIS MANAGEMENT MODELS 
 
Abstract 
The dynamic character of natural and social systems, complex interactions between elements in them, 
and different external and internal disturbances lead to more frequent crises, while their negative effects 
become greater for both individuals and the society. Adequate crisis management aims to reduce 
negative consequences of adverse events, which scope cannot be defined in advance making the 
management even more challenging. The aim of the model is to simplify the description of complex 
phenomena by applying a certain formalized description enabling better understanding and preparedness 
for a crisis. In this paper representative models of crisis management are presented and their critical 
analysis in the context of safety systems is performed. 
 
Key words: analysis, model, crisis management. 
 
 
INTRODUCTION 
 
Modern organizational environment is characterized by rapid changes. The impact of the environment 
is significant for the activities of organizations, their effectiveness and efficiency. Changes in the 
environment are often very detrimental to the organization if there is no adequate organizational 
response, if the organization hasn’t anticipated their occurrence or misjudged possible consequences. 
Adverse events can lead to economic, human and other organizational losses, i.e. they can prevent the 
organization from functioning effectively in a shorter or longer period of time after their occurrence. 
 
A crisis is an unpredictable event or an adverse event that can cause significant negative effects on 
business [18]. The causes, consequences, and solutions to the crisis are often unclear, but stakeholders 
must act quickly to mitigate adverse outcomes. In addition, actors or stakeholders are important for the 
crisis. These unforeseen or adverse events pose a threat to them, as pointed out in [4]. 
 
A systems approach to crisis management requires defining conceptual frameworks for crisis 
management [20]. These conceptual frameworks are most often presented in the form of models, and 
contain all the elements related to crisis management. Although the model is a simplified representation 
of a real phenomenon or event, it can be useful to some extent in the decision-making process if it 
adequately identifies the most important information needed for organizational decision-making. To be 
successful, a standard crisis management model should cover all aspects of crisis, i.e. preparation, 
prevention, coping and recovery [26]. During the occurrence of an adverse event, according to [19] and 
[21], the importance of the occurrence of management crisis, operational crisis and legitimacy crisis is 
emphasized. By observing events through a model, crisis managers get a better idea of the current 
situation [19], which allows them to adequately respond to the occurrence of an adverse event and reduce 
negative consequences for the functioning of the organization. 
 
METHOD 
 
Data search   
For the purpose of research, full-text journals available through the KoBSON database were used [27]. 
The materials of individual publishers and aggregators were searched, as well as the contents of e-books. 
Relevant keywords and phrases were used in the search. The inclusion criterion referred exclusively to 
certain keywords and phrases, without introducing additional limiting factors. Also, no time limit is 
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defined regarding the publication date. Both review and original papers were taken into consideration 
during the analysis. 
 
Research questions and inclusion criteria   
In order to aim the search and generate relevant results, research questions were defined based on the 
available data. Based on the available literature, it was necessary to identify different definitions of a 
crisis, corresponding crisis management models and the impact of the crisis on organizational activities. 
Specific research questions were: (1) What are representative definitions of crisis? (2) What are 
representative crisis management models? (3) What are common characteristics and specifics of the 
crisis management model, i.e. what is the significance of the application of these models for the 
improvement of safety systems in organizations? 
 
Based on research questions, inclusion criteria were selected. This research considers publications 
related to crisis management in the organization, s directly or indirectly related to the safety system. A 
standard search protocol has been applied, consisting of identification, screening, eligibility assessment, 
inclusion, and synthesis [17]. 
 
RESULTS AND DISCUSSION 
 
Crisis definition 
Based on the search of available databases of papers and e-books, the following is obtained. The term 
“crisis” is used “both to describe the personal or natural situation, and for the situation with potential 
negative consequences in which society as a whole or individual organizations and systems within it 
are” [5]. According to [2], a crisis is “a serious threat to basic structures or fundamental values and 
norms of the social system, which - under time pressure and extremely uncertain circumstances - 
requires critical decisions” [8]. The crisis is a sudden and unexpected event that leads to upsetting of 
employees and instability of entire organization. It is a progressive process, which is not limited to one 
area with clearly defined boundaries [15], and can manifest at different levels, from the individual level, 
through the organizational level, to the state level and the whole civilization [22]. 
 
A generic definition of crisis requires a process approach. The crisis is not understood “as a finished 
state (result) but as a process that has no clear beginning or end. The consequences of the crisis are felt 
in the future, the crisis may flare up much later than it is supposed to be over” [5]. It is an irreversible 
process, because the changes that occur during the crisis lead to conditions that lose the characteristics 
of the situation from before the crisis [20]. The initiating event that leads to the crisis is an event of low 
probability, but with a great impact on organizational activities [18].   
 
In order for a process to be considered a crisis, it must have the following characteristics: there must be 
an inevitable danger (threat) to core values, there must be great uncertainty about possible actions and 
there must be a sense of urgency of actions [1,14]. A crisis occurs when key values (security, safety, 
health, wealth, production, etc.) and/or the survival of the community are endangered. The greater the 
nature and extent of this threat, the deeper the crisis is. The perception of the crisis is accompanied by a 
high degree of uncertainty regarding the nature and potential consequences of the threat, and therefore 
regarding the possible actions to be taken. Since the danger is real and present, it requires that something 
be done about it immediately. Decisions are, therefore, associated with great time pressure [5]. 
 
The crisis is primarily the result of economic and social problems caused by internal or external factors, 
and can pose a serious threat to the individual (identity crisis), social system (social crisis, political crisis, 
economic crisis, state crisis), organization (organizational crisis), but also the whole civilization (global 
crisis). It is a ground-breaking situation that, if not addressed in a timely and effective manner, can lead 
to disaster. Therefore, it can be said that a catastrophe is a “crisis with a bad ending” [1]. The crisis 
causes difficulties in the functioning of an organization, which can prevent its further development, 
represents a significant (usually unwanted) change, increases risk or loss, damages the reputation, and 
requires the initiation of special actions [22]. However, although it has a negative public perception, the 
crisis can lead to positive results, i.e. it can cause changes and improvement of organizational activities. 
Furthermore, it can significantly influence the perception of employees, as well as initiate the 
improvement of their knowledge and innovation of work procedures. 
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Crisis management and representative models 
A crisis has a high degree of uncertainty, both in terms of nature and event development, as well as in 
terms of response. That is why the effective crisis management is crucial. The crisis can be manifested 
not only in management (management crisis), but also in functioning (operational crisis). Therefore, 
models have been developed to build and improve organizational capacity for crisis forecasting, 
mitigation and avoidance [26]. 
 
According to [15], crisis management is “a process in which an organization deals with an unexpected 
and disruptive event, which can harm not only the organization, but also its stakeholders and the general 
public”. It is a process of identifying organizational hazards, which cannot be treated as a simple or 
unique organizational activity. It is a process designed to prevent a crisis or reduce its effects on 
organizational activities and organizational elements, including stakeholders. 
 
An important step in the crisis management process is to identify the conditions for crisis emergence. 
Defining a crisis profile for an organization is often crucial to responding effectively and efficiently in 
crisis situations. The reaction will be appropriate if there is sufficient organizational knowledge and 
implicit knowledge contained in experienced individuals, as well as if there is an appropriate personal 
attitude of managers and employees about the possibility of a crisis existence and how to respond in that 
situation. Organizational learning is especially important, i.e. education for such situations, in which 
teamwork, creation of response plans, and exchange of necessary information are put in the foreground, 
all in accordance with predefined strategy of response in case of a crisis. 
 
The crisis management process can be divided into three parts related to prevention, implementation 
during the crisis and post-crisis activities. All these parts are equally important. Prevention includes 
activities that are implemented with the aim of reducing the risk of crisis. This includes, among others, 
crisis team formation activities, defining a crisis plan, risk assessment, evaluating the performance of 
the organization, creating an early warning system, training employees and improving the organizational 
culture [10,11,15,20]. The crisis plan defines activities that enable the maintenance or reactivation of 
critical organizational operations [15], while the early warning system and organizational culture 
represent additional values of the organization in reducing the negative consequences of a crisis and 
timely identification of its existence before significant consequences for the functioning of the 
organization emerge. The essence of crisis management is to identify the causes of a crisis and apply 
appropriate recovery measures. After the crisis, the audit of the effects of the crisis and the assessment 
of organizational credibility are the basis for gaining knowledge about what happened. 
 
Different approaches to crisis management are applied, from reactive, through responsive, to proactive 
and pre-emptive. In [6], the author presents a four-stage model of life cycle crisis development. The 
prodromal stage defines the period from the appearance of the first signs to the outbreak of the crisis, 
while the acute phase begins when a crisis event is initiated, when it is necessary to activate crisis plans 
[6,26]. The chronic phase represents the lasting consequences of the crisis, while the resolution phase 
represents the end of the crisis and an analysis of what has been done, with an emphasis on improving 
existing plans and organizational learning. The integrated model proposed in [7] shows four phases of 
crisis development, from birth to decline, which are accompanied by corresponding organizational 
responses, from planning to post-crisis learning, with special emphasis on communication aspects. The 
model presented in [12] emphasizes nonlinearity in the management process, where four phases do not 
continue sequentially on the top of each other, but the activities can overlap or take place simultaneously. 
Therefore, the author defines four basic elements in crisis management, as well as clusters of activities 
and processes, and the reduction of losses related to crisis is associated with effective organizational 
management [12,26]. In addition to previously mentioned models, there are also models with more 
stages. In [16], a 5-stage model is presented, which, in addition to the standard stages, contains recovery 
and learning in the post-crisis period. The importance of organizational learning in the crisis 
management process is also emphasized in [25], where special importance is given to the development 
of human resources, as the most important organizational resource. In [3], the author presents the 6-
steps model, which divides the process of confrontation into strategy formulation and strategy 
evaluation, and reconfigurations into strategy implementation and strategy control, which is equivalent 
to its improvement. This presents the organizational learning and improvement activities. 
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Importance of crisis management in safety systems 
Crisis management is of particular importance for organizational safety systems. A safety system is an 
open system that exists in a very dynamic environment. The safety system is one of the first to be hit in 
the event of a financial crisis, because safety is supporting process or supporting activity for other basic 
organizational processes (for example, production process). Thus, when someone needs to maintain the 
functioning of basic activities, savings are made on these additional processes. That is why the problems 
of workplace safety become of secondary importance for the organization, especially for small and 
medium enterprises in which even in normal situations there are very limited available resources. All 
this is additionally encouraged by the employees' concern for work due to market instability and 
increased psychological pressure that leads to stress and violence, absenteeism and injuries. 
 
Crisis response requires using all available organizational resources in an effective way. Knowledge is 
a significant organizational resource, and organizational innovation potential can help in the crisis 
management process [13,20]. The application of modern technologies in education and training can 
significantly improve the response potential of employees during an adverse event, as well as after the 
event itself, when it is necessary to face with the consequences. 
 
Organizational crisis profile should contain, among others, identified types of crises to which the 
organization may be exposed, together with estimated level of danger, i.e. effects on the organization, 
as well as the probability of occurrence. The focus is on potential crises that are specific to particular 
type of organization, listing potential ways of responding. As pointed out in [20], different ways of 
responding to risks are possible. A common error in risks whose level is not adequately assessed is the 
refusal to react in any way. This can cause great damage to the organization when poorly assessed 
consequences emerge. Therefore, more appropriate strategy is to respond to a crisis [15,20]. The 
response to a crisis should be directed towards the efficient use and protection of limited available 
organizational resources, valorisation of resources and hazard ranking [23,24]. Safety performance 
indicators are important for considering the organizational system of safety management [9], and it can 
help in considering potential problems caused by a crisis. If a lot of safety system performance indicators 
are used, key indicators can be identified using appropriate multi-criteria analysis methods [10]. 
 
CONCLUSIONS 
 
The dynamics of the environment has intensified in recent years due to the economic crisis and a lot of 
turbulence in the market. Crisis management models at the organizational level have the aim to timely 
identify a crisis, assess its consequences, propose and enable an adequate organizational response. These 
models should allow the consequences of a crisis for an organization to be acceptable. This can be made 
possible by well-designed crisis management team, precise crisis profile, good inter-organizational 
communication, realistic assessment of risks and possible consequences using dynamic risk assessment 
methods, continuous organizational learning and improvement of crisis management plans based on 
own experience and experience of similar organizations. 
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EXPLOSION-RELATED PARAMETERS AND THEIR INFLUENCE ON THE EXPLOSION 

SEVERITY OF THREE DIFFERENT ALUMINUM DUST 
 
Abstract 
Aluminum dust is a serious explosion hazard in the process industry. Therefore, any risk assessment 
requires knowledge of the data relating to the explosion hazard of the dust. We report on some 
experimental results that explain the influence of the particle size and the distribution and the 
combustible components of various aluminum dusts on their sensitivity and the severity of an aluminum-
dust explosion. Three samples of aluminum powder with different particle sizes were analyzed. The 
results reveal an extremely high maximum pressure rise for one of the samples, which can be assigned 
to a hybrid explosion caused by the presence of combustible components in the dust. The results were 
compared with available literature data for similar dusts, which show that one of the analyzed powders 
has to be given a higher classification due to its larger Kst value, which also means a greater risk of 
explosion. The presence of a combustible component in the dust reduces the sensitivity of the aluminum 
powder, but simultaneously substantially increases the severity of a dust explosion. It can be concluded 
that two of three investigated cases show a significant difference compared to the literature data, but for 
different reasons.  
    
Keywords: dust explosions, aluminum, particle size distribution, maximum pressure rise, minimum 
energy of ignition, explosion parameters.  
 
 
INTRODUCTION 
A dust explosion can occur in any industry that requires the handling of combustible, fine particulate 
material, which can be raw materials, end-products or by-products. This is due to the risk that some form 
of ignition source might be present, which could then lead to a fire or an explosion. A dust explosion 
can be thought of as the combustion of a dust cloud, which results in either a rapid build-up of pressure 
or in uncontrolled expansion effects, both of which represent the main hazards associated with dust 
explosions [1-3]. 
In the past, most dust explosions were caused by organic combustible materials. However, due to the 
increased use of metals in the automotive and electronics industries, and lately in additive manufacturing 
(also known as 3D printing), this trend is changing [4]. Metal powders and dusts are a very significant 
explosion hazard in industry, because of their relatively low energy of ignition and their high levels of 
explosivity. In industries that either manufacture or employ aluminum dust, the hazard is well known. 
Aluminum is extremely sensitive to ignition sources and is reactive when it is well dispersed in the air. 
It has been reported [5] that a dust explosion takes place every day in Europe. About 19 % of these dust 
explosions are due to the oxidation of a metal, and aluminum accounts for most of these events [6]. 
Explosions involving aluminum dust are very severe and many accident reports describe fatalities or 
other devastating consequences [7-12]. 
The German association BIA [13] has reported on over 4300 types of tested organic and inorganic dusts, 
where their basic characteristics and explosivity are presented. A lot of studies were also carried out on 
aluminum dusts in order to determine the explosion sensitivity parameters (the minimum energy of 
ignition and temperature and minimum explosive concentration) and the explosion-severity 
characteristics (the maximum pressure of the explosion and the maximum rate of the rise in pressure) 
[14-17]. Actually, only a few studies include investigations of the effects of particle size distribution, 
concentration, material’s humidity and additives on the explosive characteristics of aluminum powder 
[18]. 
However, if the material is known to be explosive, reference can be made to the explosibility data for a 
wide range of dusts given in the literature. These data offer a general guide to the various hazards of a 
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particular dust, but the explosion data for a specific dust should generally be obtained, since there is no 
guarantee that the dust in question has a chemical purity, chemical composition, particle size distribution 
and moisture content identical to that in the report [2].  
Handling aluminum dust, considered as one of the most explosive metal dusts, requires a complete risk 
analysis in order to provide adequate prevention and protection. Knowledge of fire- and explosion-
hazard data is therefore of great importance for aluminum’s safe handling. 
As such, the approach made in this work is to compare the results of three investigated aluminum dusts 
from regular production with their comparable explosibility data available in the literature in order to 
show and explain the possible differences between them due to the specific characteristics of each 
individual dust. 
    
EXPERIMENTAL DETAILS  
Aluminum powder samples and their classification 
The aluminum powders used in the investigation were purchased from a commercial supplier. The 
company’s name as well as the commercial names of the powders are confidential, and so the samples 
are referred to as A, B and C. Powders A and B are used in paints and building materials (porobeton 
bricks), while powder C is defined as “grit” and is used for different applications in metallurgy as a 
coating. Literature sources [2, 13, 19, 20] as well as many others, offer explosion data for the dust clouds 
of a great variety of aluminum powders. Based on an analysis of the physicochemical characteristics of 
the powders A, B and C, the appropriate powders from the BIA report [13] were chosen and their 
analyzed explosivity parameters were compared to the reported data. 
Physicochemical characterization 
Particle morphology  
The particle shape and the surface roughness always have a great influence on the oxidation properties 
of aluminum powders. To observe the morphology of the particles’ surface we used a scanning electron 
microscope (SEM, Karl Zeiss ultra plus 35VP). The accelerating voltage for the secondary-electron 
imaging was 2 kV.   
Particles size and distribution 
The particle size and distribution were measured with a Microtrac S3500analyser, using laser-diffraction 
technology and a dry measuring mode for non-transparent, irregular particles. A laser beam is passed 
through a well-dispersed particle sample and the particle size is measured by detecting the intensity of 
the scattered light that is produced. The small particles scatter the light at large angles, while the large 
particles scatter the light at small angles relative to the laser beam. The data is collected continuously 
during the measurement and put through an algorithm that produces accurate particle size distributions 
for spherical as well as non-spherical particles. Before the experiments, the powder samples were not 
pre-dried or sieved in order to ensure the sample’s conditions were close to that in a production 
environment. 
Explosion sensitivity 
The examination of the sensitivity parameters was limited to a determination of the minimum energy 
for ignition (MIE). The experiments were performed in a 0.7-litre chamber, which was designed, 
manufactured and calibrated at the Faculty of Chemistry and Chemical Technology (University of 
Ljubljana). The chamber is a modification of a Hartmann tube and is suitable for powders with diameters 
that do not exceed 420 µm. According to the standard [26] the following steps are required for a 
determination of the MIE: 

• selection of the sample’s concentration and the spark energy at which ignition will occur, 
• reducing the spark energy until ignition no longer occurs, 
• varying the sample concentrations at this energy. 

If ignition occurs at any of the concentrations, the procedure is repeated from the first step. For each 
combination of energy and concentration, the test repeats ten times. If ignition occurs with at least one 
repetition, this is considered as an ignition. The ignition of the sample is determined visually, and the 
results of the determination are recorded in reports that also contain the environmental conditions that 
might affect the results. Using this device, sparks with energies in range 1 – 1000 mJ can be generated. 
The powders were tested at masses of 720, 1440,  2160, 2880, 3600 and 4320 mg. Based on the tests, 
information about the MIE area is obtained, i.e., the area between the smallest energy where ignition 
occurs (E2) and the highest energy were ignition does not occurs (E1). The standard [27] envisages a 
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calculation of the uniform value (Es), which represents a statistically determined energy value within 
the area:  
 

𝐸" = 10&'()*
+[-)]×(12-)312-4)
(6+7+)×[-)]74                                                                                                            

(1) 
 
I – number of ignitions at a certain energy 
NI – number of non-ignition repetitions at a certain energy 
Explosion severity 
The explosion pressure and the rate of pressure rise describe the violence of the reaction for dust/air 
mixtures with random concentrations after the ignition in a closed chamber. The maximum pressure pmax 
and the maximum rate of pressure rise (dp/dt)max were determined in the 20-litre apparatus shown in Fig. 
1 (Kühner AG) [30] in accordance with the principles of the standards EN 14034-1 and EN 14034-2 
[28,29].  

 
Figure 1: Scheme of the 20-litre apparatus   

 
source: [30] 
 
The test chamber is a hollow sphere made of stainless steel, with a volume of 20 liters. The tests were 
performed with two pyrotechnic ignitors of 5 kJ (manufacturer Simpex Control), each as an ignition 
source. The explosion pressure is recorded as a function of the time using two piezoelectric pressure 
sensors, which independently measure the pressure increase in the chamber.     
Due to the less favorable surface-to-volume ratio, the explosion pressure pmax measured in the 20-litre 
apparatus is, in general, slightly lower than the one measured in the 1 m3 vessel. This is caused by 
cooling effects. Comparisons of the pressure/time recordings also show that the pressure drop after the 
explosion is much faster in the 20-litre apparatus. Therefore, a correction was made according to the 
following equation: 
 
pmax= 0.775 × pmax,20l

1.15   [bar]                                                                                                        (2)                                                           
 
In addition, the pressure effect caused by the chemical igniters must be taken into account. With both 
(automatic) corrections, the pmax value measured in the 20-litre apparatus is in excellent agreement with 
those measured in the 1 m3 vessel. The maximum explosion pressure is practically independent of the 
volume of the vessel when V ³ 20 L. 
The maximum rate of the pressure rise depends on the volume [21,22] and it decreases with increasing 
volume. The Kst value is both dust and test-method specific, but independent of the volume. For the 20-
litre apparatus the following equation applies [23,24]:  
Kst = V1/3 × (dp/dt)max  [bar m/s]                                                                                                      (3) 
where: 
V is the vessel volume [m3]   
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The large number of dusts produced and handled in industry has led to a classification of the different 
dusts, according to their Kst values, into dust-explosion classes indicating the explosion severity of a 
combustible dust. 
       
RESULTS AND DISCUSSION 
 
SEM analysis 
SEM micrographs (Fig. 2) of all three investigated aluminum powders show that the particles are 
irregular in shape, flat and of unequal size. Sample A contains small particles with sharp edges; their 
sizes range between 4 and 50 μm. Sample B has partially sharp, partially round, edged particles; their 
size is approximately two-times larger than the particles in sample A. The particles in sample C are the 
largest (approximately 100 μm), with round edges and  smooth surfaces. Samples A and B look two 
dimensional (thin, flat), while pattern C has a strong third dimension (i.e., a thickness). Based on this 
information it is likely that sample A presents a large risk of explosion, while samples B and C pose a 
slightly smaller risk. 
 
Figure 2: SE images of powder samples: a) A,             b) B 

               
c) C  

 
Source: [31] 
 
Particles size and distribution 
The particle size and particle-size distribution are parameters that have an important influence on the 
explosion data. Small particles and a large proportion of small particles in a dust cloud pose a greater 
risk of the occurrence of an explosion. The larger particles, however, represent a relatively small risk of 
explosion. The particle size and the distribution of the samples A, B and C are shown in Fig. 3a to 3c.  
The samples were characterized by the mass fractions of the particles that were smaller than 20 (w20), 
i.e., 50 µm (w50). A comparison of the samples (Table 1) shows that sample A has the largest percentage 
of small particles (11.6 %); sample B has 10.2 %; and sample C only 7.7 %. The average particle size 
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of sample A is 41.7 μm, with 99.2 μm for sample B and 231.4 μm for sample C. Therefore, there is a 
high probability that sample A is the most explosion-sensitive and will consequently pose a greater risk 
of explosion. Sample B has the majority of particles at a size of 68 μm, so it will probably be less 
explosion-sensitive than sample A. Sample C contains particles in the range from 6.54 μm to 2000 μm.  
We can assume that the sample with a large percentage of small particles will pose a greater risk of 
explosion. However, confirmation of this hypothesis will only be possible after the completion of the 
remaining analyses. 
 
Figure 3: Particle size and particle size distribution for powder samples:  
A 

 
 
  B  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 C  
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Source: [31] 
 
Table 1: Particle size and distribution.  

Powder d50 (µm) w20 (%) w50 (%) dmean (µm) 
A 44 11.6 42.9 41.7 
B 68 10.2 36.5 99.2 
C 83 7.7 23.7 231.4 

d50 - median particle diameter;  w20 – mass fraction of particles < 20 µm; w50 – mass fraction of particles < 50 µm; 
dmean - mean particle size 
source: [31] 
 
Determination of the minimum energy for ignition  
Figure 4 and Table 2 show the results of determining the minimum energy for ignition (MIE) for samples 
A, B and C. The experiments were made for the concentration range between 128 and 1440 g/m3.  
The MIE range for sample A is between 30 and 100 mJ, and the statistically determined uniform value 
of the minimum energy of ignition Es is 84 mJ. It is interesting that the ignition at an energy of 300 mJ 
only occurs at the concentration of 360 mg. The MIE range for the sample B is between 100 and 300 
mJ and Es is 251 mJ.The sample C could not be ignited for the selected concentrations and its Es value 
is > 1000 mJ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Results of the MIE test for the samples: A, B and C  
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source: [31] 
 
Table 2: Determination of MIE for samples: A, B and C 

SparkEnergyE  
(mJ) 

 
            Concentration of the powder sample (mg) 

Ignition 
probability 

Es  
(mJ) 

Sample A: 30 mJ < MIE < 100 mJ 
 180 360 720 900 1080 1440   

300 
100 
30 

NI 
NI 
NI 

I 
I 

NI 

NI 
NI 
NI 

NI 
NI 
NI 

NI 
NI 
NI 

NI 
NI 
NI 

1/6 
1/6 
0/6 

 
84 

                  Sample B: 100 mJ < MIE < 300 mJ  
300 
100 

NI 
NI 

I 
NI 

NI 
- 

NI 
- 

NI 
- 

NI 
- 

1/6 
0/2 

251 

    Sample C: 1000 mJ < MIE  
300 
1000 

NI 
NI 

NI 
NI 

NI 
NI 

NI 
NI 

NI 
NI 

NI 
NI 

0/6 
0/6 

> 1000 

I – ignition; NI – no ignition 
source: [31] 
 
 
 
 
Determination of the maximum explosion pressure (pmax)  
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The determination of the maximum explosion pressure pmax for samples A and B was performed in the 
20-liter chamber. The sample A reached, at a concentration of 500 g/m3, a maximum pressure of 11.5 
bar (Fig. 5). The curve of the maximum explosion pressure of sample A is consistent with the standard 
curve for pmax, where the explosion pressure increases rapidly with the increasing concentration and 
remains constant or even slowly decreases when reaching the maximum value. 
The maximum pressure of sample B was 9.4 bar at a concentration of 500 g/m3. It is interesting to note 
that at the test concentration of 750 g/m3, the pressure value dropped to 8.5 bar and increased to 9.1 bar 
at a concentration of 1000 g/m3.  Sample C did not explode and therefore it is not shown in the diagram. 
 
Figure 5: Maximum explosion pressure pmax for samples A and B 

 
source: [JB] 
 
Determination of the maximum pressure rise (dp/dt)max and the Kst evaluation 
Sample A reached a maximum pressure rise of 3300 bar/s-1 at a concentration of 750 g/m3, and then its 
value dropped to 2923 bar/s-1 (Fig. 6). Sample B reached a maximum value of 1056 bar/s-1 at a 
concentration of 500 g/m3. The curves of the pressure rise (dp/dt) are different for samples A and B, and 
their maximum values are achieved at different concentrations. The fact is that the particles in sample 
A have a three-times-larger specific surface than the particles in sample B. The pressure rise of sample 
A is unusually high and rarely measured, even for aluminum powders. The reason is probably the hybrid 
(gas/powder) explosion caused by the combustible (volatile) substances (additives in the coated 
protective layer) present in the powder as well as the very small reactive aluminum particles in the 
powder. Due to the high energy of the chemical ignitors the coated layer evaporates and inflames first, 
with the oxidation of the aluminum particles following later. It is obvious that the particles of sample A 
are coated with stabilizers, which under normal conditions prevent the oxidation of the sample and 
therefore reduce the sensitivity of the aluminum powder. In the case of combustion they act as 
accelerators of the flame spread and flame temperature, which can drastically increase the severity of 
the explosion. 
The maximum pressure rise is an important parameter used for dimensioning the relief surfaces. If 
underestimated, the measures used to reduce the consequences of an explosion’s consequences will not 
be sufficient.    
 
 
 
 
 
 
 
 
 
 
 
Figure 6: The pressure rise (dp/dt)max of samples A and B  
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source: [31] 
 
The Kst values for the samples A and B were calculated according to equation (3) and are presented in 
Table 3. Sample C did not explode, so its Kst values could not be calculated.  
 
Table 3: Calculated Kst for samples A and B 

Concentration 
g (g/m3) 

(dp/dt)max (bar/s) Kst (bar m/s) 
A B A B 

60 422 475 114 128 
125 456 225 123 60 
250 1332 608 361 164 
500 2593 1056 703 286 
750 3300 728 893 197 
1000 2923 942 793 255 

source: [31] 
 
According to their Kst values, the combustible dusts are put into classes that define the severity of  
the explosion. The literature offers classifications according to EN 14034-2 [29], ISSA [25], Crowl [19] 
and other. The ISSA classification is based on the description and is more common for the classification 
of flamability. Classifications according to EN 14034-2 [29] and Crowl [19] are almost identical, with 
one important difference, which is an additional class 0 for non-explosive dusts in Crowl's classification 
(Table 4 left). For the classification, the highest calculated Kst value is used, so the analyzed samples 
can be classified as follows (Table 4 right):      
 
Table 4: Dust explosion classification  

Dust explosion 
class 

      Explosion/Risk Kst 
(bar m/s) 

Sample A Sample B 

St 0 Non-
explosive/None 

   

St 1 Weak/Small > 0 - 200   
St 2 Strong/Large > 200 - 300  286 
St 3 Very strong/Largest > 300 893  

source: [29] 
 
Sample A is placed into class 3, which represents the largest risk and a very strong explosion. Sample 
B is placed in class 2, which still means a large risk of explosion. Sample C did not explode under the 
analyzed conditions and its handling does not require such safety precautions as when handling the 
powders A and B.    
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Comparison between literature and analyzed data  
The aim of the present work was to compare the data of the three analyzed aluminum powders with the 
comparable literature data in order to show that every single powder has special characteristics, which 
can influence its explosion sensitivity. The analyzed data were compared with the most suitable powder 
from the BIA report. This report offers the most suitable comparison, because it provides many test 
results as well as a description of the samples (it mentions, for instance, that the grit is made from thin 
foil, which is equivalent to our sample C). Table 5 provides a comparison. 
 
Table 5: Comparison between BIA and analyzed data 

Sample MW 
(µm) 

pmax 
(bar) 

Kst 
(bar m/s) 

Class 
St 

MIE 
(mJ) 

BIA 0676 32 12.9 430 3 10–100 
Sample A 44 11.5 893 3 30–100 
BIA 0678 67 10 29 1 / 
Sample B 68 9.4 286 2 100–300 
BIA 4035 85 / / / > 1000 
Sample C 83 / / / > 1000 

source: [13,31] 
 

As is clear from Table 5, there is a significant difference in the classification of sample B. The powder 
is classified, according to BIA, in class 1, which means only a small risk of explosion. The experiment 
results show that the powder should be classified in class 2, which means a large risk of explosion.   
 
CONCLUSIONS  
 
Whenever handling aluminum dust, appropriate preventative and protective measures need to be 
introduced in order to prevent any danger to human life, the environment, and productivity resulting 
from aluminum dust explosions. For this reason it is strongly recommended that we investigate the 
effects of any dust’s concentration, particle size distribution, specific surface area, moisture content and 
various additives (stabilizers) on the severity of any potential explosion. 
The particle size distribution gives us useful information about the explosion sensitivity. Smaller 
particles and higher percentages of small particles in the dust pose a much greater risk of explosion than 
larger particles with a low percentage of small particles. However, without an exact analysis of the 
particle size it is not even possible to choose the appropriate dust from the literature data.  
A determination of the minimum energy for ignition was carried out in order to classify the dust samples 
into St classes. Finally, a comparison between the analyzed dusts and the literature data shows an 
important difference. One of the investigated dust samples must be given a higher classification (St class 
2) than cited in the literature. This indicates that the literature data can only be used as a guideline. Safe 
requirements in practice must be based on an exact analysis of the explosibility parameters for specific 
types of dust.     
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Abstract 
With the development of society and the scientific and technical achievements, mankind is confronted 
with all the more numerous and diverse risks to the environment that threaten the safety and lead or may 
lead to the emergency situations of a different nature and character (pandemics, floods, fires, 
earthquakes, armed conflicts, terrorism, etc.). The increase in the destructive effects of disasters has led 
to a clearer understanding of the role of knowledge and education for prevention, minimization of 
consequences and recovery from emergency situations. In academic discourse, education is seen as a 
functional, operational and cost-effective tool for disaster risk management, while international 
documents (e.g. the Hyogo framework) indicate the role of education in developing a safety culture and 
resilience. The importance of education became clear for all age groups of the population wherever they 
are, even if they are displaced due to disaster. Starting from that, disaster risk management and 
emergency situations are observed as a challenge to contemporary education in the paper. 
 
Key words: disaster risk management, emergencies, education 
 
 
INTRODUCTION 
 
Historically, disasters and emergencies have always accompanied and marked different periods in the 
development of mankind. They represent an integral part of the past, the present and the future. For 
centuries, natural disasters and catastrophes have caused fear, uncertainty, suffering, human losses, and 
destroyed natural and material goods1. Events in different parts of the world confirm that no country, 
regardless of the level of its technological, economic and social development, can ignore the numerous 
risks and dangers caused by natural and technogenic catastrophes and other forms of destructive effects 
on humans, natural and material world and the environment in general [1].  
The processes of globalization and growing political, economic and cultural interdependence have 
imposed the need to redefine the concept of national and international security. However, regardless of 
the positive trends in strengthening the international security, the modern social context is marked by 
new security risks, challenges and threats. These are sources of instabilities2, such as: global and 
individual terrorism; organized crime; economic crisis and poverty; religious, national and other kinds 
of intolerance; epidemics/pandemics, lack of strategic energy sources; climate change, abuse of new 
technologies and scientific achievements in the field of informatics, genetic engineering, medicine, 
meteorology, etc. According to the WHO, in recent years, more than 30 new microorganisms that cause 
diseases and can lead to crisis or emergency situations (examples of coronavirus, variations of influenza 
virus, haemorrhagic fever of Lhasa and Ebola, acquired immunodeficiency syndrome, legionnaires’ 
disease and etc.) have been discovered. Unfortunately, the number of previously known, but rare 
infections, such as diphtheria, cholera, viral hepatitis, etc. has also increased. Although different 
emergencies can seem similar at first, each one of them has its own implications for the individuals and 
the society, as well as some specific requirements, needs and expectations. 
Human casualties and the economic consequences of disasters have skyrocketed in recent decades. With 
the growing destructive effects of disasters and emergencies, academic research is increasingly focused 
                                                
1 The destructive force of the earthquakes led to disappearance of some ancient civilizations (example of Atlantis, 
according to Plato), great fires destroyed many settlements and cities (starting with ancient Troy, Carthage, 
Alexandria, etc.), while floods destroyed everything in front of them. Hence, it is not surprising that the ancient 
people saw their deities in earthquakes, volcanos, lightning, thunder and fire. 
2 New security challenges - see the South East Europe Common Assessment Paper on Regional Security 
Challenges and Opportunities (SEECAP). 



M&S 16 (2021) 43 

on the role of knowledge and education in reducing disaster risks and responding to the emergencies. 
Relevant sources point to the importance of educating children, general public and especially vulnerable 
groups of the population, in order to provide them with knowledge, skills and motivation to take actions 
that would reduce their vulnerability to disasters [2]. Given that numerous studies have confirmed that 
the lack of awareness and understanding of risks negatively affects people’s readiness, their responses 
to danger warnings, usage of personal protection measures and recovery [3], the education is justifiably 
seen as a functional, operational and economical tool for disaster risk management [4]. The Hyogo 
framework (2005–2015) puts an emphasis on the education as a priority in disaster risk reduction, in 
order to create a culture of safety and resilience at all levels [5]. 
Even though the role of education is important in disaster risk prevention and reduction, it is especially 
important during emergency situations. We are witnessing a time when a pandemic of a viral infection 
COVID-19, caused by SARS-COV-2, greatly disrupts the whole society, all its systems, including the 
education system. The COVID-19 pandemic represents a great challenge, especially for the formal 
education system, i.e. for the work of school institutions at all levels of this system. 
Every year, millions of people in the world are left without the opportunity to fulfil their basic existential 
needs and basic human rights due to various emergencies. As a consequence of emergency situations, 
there is often a disturbance in the functioning of certain parts of the education system or, in more difficult 
situations, of the education system as a whole. Such disorders call into question the possibility of regular 
schooling and education in general. Thus, the right to education as a basic human right is particularly 
endangered in emergency situations. Because of this, the World Education Forum held in Dakar (in 
2000) promoted the right to education3 of the population that is endangered by large-scale emergencies 
(natural disasters, etc.). 
 
METHODS 
 
For the needs of this paper, a desktop research was conducted. We have reviewed articles published in 
prestigious magazines and on websites over the last fifty years. The search was conducted via PubMed, 
Web of Science, Google Scholar, Scopus and Science Direct databases and it included the following 
keywords: disaster, disaster risk management, emergencies, vulnerability, resilience, disaster resilience 
education. At the beginning of the research 105 references were found. However, after eliminating 
duplicates and articles unrelated to the research topic, 53 references relevant to the research were 
identified. Further selection led to the references (33) used in the paper, which are listed at the references 
section. 
 
RESULTS & DISCUSSION 
 
Vulnerability and resilience to disasters and emergencies 
 
The concept of resilience has been present in the disaster management literature since the 1980s [6] but 
has come into vogue as an overriding goal in the past decade.  
According to a large number of authors, vulnerability determines a state of emergency much better than 
hazards do [7]. Reasons for this claim can be sought and found in the fact that a hazard cannot grow into 
an emergency situation if there is no interaction with people, that is with vulnerable infrastructure.4 Also, 
hazards cannot always be eliminated or controlled (e.g. volcanic eruptions), but it is possible to predict 
the degree of vulnerability of the system by various calculations. In addition, the study of hazards and 
disasters has led to major changes in emergency management (establishing civil protection systems, 
emergency sectors etc.), but this approach leads to guidelines for responding to disasters or emergencies, 
rather than to a systematic approach in preventing and forecasting disasters and emergencies. 
These arguments justify the demands that the emergency management policy should be based on the 
study of system vulnerabilities, and not only on hazards themtselves. 
Different definitions and approaches regarding “vulnerability” can be found in the literature. Some 
authors perceive vulnerability as a function of the  factors that lead to emergencies, such as tendency, 

                                                
3 The right to education is defined in the Universal Declaration of Human Rights as well as in every similar human 
rights document. 
4 For example, if a flood, drought or earthquake occurs in uninhabited areas, they cannot lead to human losses or 
material damage. 
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susceptibility and predisposition to disrupt the normal functioning of the system, that is, as a degree of 
exposure of people and goods to natural hazards [2; 8; 9]. Other authors understand vulnerability as a 
capacity or ability, that is as a measure of system’s ability to resist and recover from an adverse event 
[10; 11]. Therefore, we can talk about the dual nature of “vulnerability” – it is characterized by 
propensity, susceptibility and exposure to disasters, on the one hand, as well as by readiness and the 
ability to respond to disasters, on the other hand. 
Factors that determine vulnerability can be physical (e.g. settlement location5, land structure, 
construction, technology), social6 (culture, politics and political ideologies, demographic structure, 
economy), and many others (divorces, reduced number of people able to perform agricultural activities, 
increase in obesity, education, etc.), depending on the emergency situations. At the same time, it is 
important to note that different people may be vulnerable to different forms of emergencies to varying 
degrees. Therefore, vulnerability to emergencies is observed in relation to individuals, groups, 
organizations, communities and nations. When it comes to individuals, the research confirms the greater 
vulnerability of the elderly, the sick, the children and the women to emergencies. However, the 
specificity of the emergency certainly affects the vulnerability of other individuals as well (e.g. 
vulnerability of the prisoners during earthquakes, etc.). The vulnerability of groups is most often 
observed in relation to the national minorities, certain ethnic groups or particularly socially vulnerable 
groups of people, while the vulnerability of organizations is emphasized when it comes to companies 
that are more profit-oriented, rather than towards the security and protection measures. 
Numerous factors determine the vulnerability of communities in emergency situations (location, 
construction standards, emergency management, demographic structure, industrial development, etc.),  
while the specificity of vulnerability of nations is largely determined by their economic development, 
nature of critical infrastructure7, various social factors, etc. Certainly, the vulnerability of individuals, 
groups, organizations, communities and states should be regarded from the point of interconnectedness 
and interconditionality. 
Starting from the previously presented definitions of vulnerability, the question of its reduction arises. 
Such reduction requires decreasing the susceptibility to emergencies (eliminating the factors that lead 
to an emergency), as well as increasing the ability for an adequate response, both of which are 
determined by the degree of risk and sensitivity, as well as by the degree of resistance [12].  
The United Nations Office for Disaster Risk Reduction (UNISDR) has paid special attention to the 
issues of disaster resilience and emergencies. This Office, with the support of the UN General Assembly 
and Resolution 60/195, published the Hyogo Framework for Action: Building the Resilience of Nations 
and Communities to Disasters (HFA) in 2005, which includes an ambitious plan for improving the global 
resilience to disasters caused by both nature and humans [5]. HFA defines resistance as: “The capacity 
of a system, community or society potentially exposed to hazards to adapt, by resisting or changing in 
order to reach and maintain an acceptable level of functioning and structure. This is determined by the 
degree to which the social system is capable of organising itself to increase this capacity for learning 
from past disasters for better future protection and to improve risk reduction measures” [5, p. 4].  
At the UN’s Third World Conference on Disaster Risk Reduction, the Sendai Framework for Disaster 
Risk Reduction [13] was adopted, setting out the priority actions to be taken at the national and local 
levels, in order to reduce vulnerability and to increase disaster resilience by 2030. Starting from the fact 
that many disasters are impossible to prevent, the attention of the international public is increasingly 
focused on the education as an instrument to reduce vulnerability and increase resilience of individuals, 
organizations and society as a whole. 
 
 
 
Disaster resilience education of the vulnerable groups 
 
                                                
5 People who live along the banks of large rivers are more vulnerable to floods than those who do not live close to 
rivers. 
6 For example, the cause of vulnerability may be found in the fatalistic attitudes of certain groups of people 
believing that every catastrophe is God’s will or the will of nature and that, therefore, they cannot control their 
vulnerability. Another example shows that the causes of vulnerability to terrorism may be found in the religious 
and cultural conflicts that exist between extreme Muslims and others in the West. 
7 For example, the nuclear power plant accidents are more likely to occur in the United States than in developing 
countries whose energy comes from the hydropower plants 
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Disaster resilience education of children 
 
The most vulnerable categories of the population in the case of disasters and emergencies are children 
and youth. Millions of children and young immigrants have been left without the possibility of regular 
schooling due to major natural disasters8. Taking care of the nutrition and other needs of children are 
the priority tasks of all organizations dealing with humanitarian work in emergency situations. The 
education is seen as an important “healing instrument” in the case of emergencies - it provides a sense 
of “normality” in the area affected by the emergency, but it also represents a hope for the future. It can 
“attract” the energy of young people, whose activities in forced camps often turn into various forms of 
deviant behavior (e.g. entering the militant groups, rape, violence, drug addiction, etc.). Education can 
channel the energy and fears of young people in a positive direction [14], towards the acquisition of 
knowledge and skills useful for the development of both their and the future of the whole community. 
Education should also develop knowledge and skills for survival in extremely difficult conditions, 
especially in terms of implementing measures to protect the health of individuals and communities, to 
protect the environment, but also to develop generally recognized human values necessary for the 
formation of a culture of peace [14]. 
In recent decades, disaster education for children has been percieved as an innovative approach oriented 
towards the reduction of disaster risks [15; 16; 17]. Some research show that, when it comes to the 
student population, there is a direct link between the education, the increased perception of risks and the 
measures for their reduction [18]. The development of students’ awareness of the importance of 
preventive measures and preparedness can certainly reduce the gap between their knowledge and action, 
i.e. it can increase the level of children’s resilience to disasters and emergencies [15]. 
According to some studies, people never forget what they have learned in early childhood, so they would 
not forget the measures for prevention and protection in crisis and emergency situations [16]. Therefore, 
the cooperation between families, schools and health institutions should be ensured. Given that in the 
case of a disaster, families and schools have the main responsibility for school-age children, a special 
attention should be paid to the training of teachers and health workers. The USA, Japan and New Zealand 
are examples of countries that have the extensive experience in implementing various formal and 
informal programs oriented towards the education for disaster resilience of school-age children [19].  
 
Disaster resilience education of women, elderly people and people with disabilities 
 
Women also represent a vulnerable group when it comes to responding to disasters and emergencies 
[20; 21; 22]. The research confirm that women are interested in increasing the resilience and 
preparedness for responding to disasters and emergencies, especially when it comes to care and 
protection of children, elderly and sick family members [23]. In this context, women represent an 
important target group in disaster and emergency education, or even the important agents in educating 
other members of the community [21]. 
Older and sick people need a special training, with specific program contents in terms of their physical 
and mental health. Helping the elderly and sick should be based on providing them with psychological 
support [24]. As some studies show, the survival of the elderly, especially of the people with disabilities, 
both in the emergency situation and after it, depends on their preparedness [25]. 
 
Disaster resilience education of homeless communities and the poor 
 
The community of the poor and the homeless is particularly vulnerable in the case of emergency and 
disaster situations. People experiencing homelessness may be “roofless” (sleeping outdoors); 
“houseless” (couchsurfing, temporary shelter or living in institutions); or living in unfit, insecure or 
inadequate housing (caravans on illegal campsites, extreme overcrowding, living with domestic 
violence) [26]. Hence, it is about the lives of people without a safe and secure home, with limited means 
of subsistence and protection from extreme conditions, often with a trauma and chronic health problems, 
                                                
8 The Convention on the Rights of the Child requires the international community to assist the poor countries to 
comply with its provisions. This assistance is of a particular importance in the case of emergencies as well as in 
the reconstruction period. The request also refers to the obligation of countries to accept the assistance in meeting 
the educational needs of children and youth endangered by emergency situations, if they are not in a position to 
meet those needs on their own. The assistance in such education should be provided quickly, so that the simplest 
educational activities can begin as soon as the basic reception, health and food supply mechanisms are provided. 
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and without family support and necessary help. The relevant sources show that in a large number of 
cases, disasters themselves have led to homelessness [27]. 
However, there is little information on the educational needs of the poor and homeless when it comes 
to disasters and emergencies. As some research results show, there is knowledge in the homeless 
community that can shared with others and used to create an effective response to disasters. For example, 
Settembrino [28] emphasizes human, social, and cultural resources and knowledge that homeless people 
in Florida have used to protect themselves in the extreme weather conditions. 
 
Determinants and principles of the disaster resilience education 
 
Disaster resilience education is an integral component of the emergency management. The Dakar Action 
Plan clearly emphasizes that the education is important for everyone, starting from the early childhood 
and youth to the adulthood and old age. Therefore, all segments of society and all stakeholders should 
participate in the preparation of the national plans for disaster resilience education [29]. However, people 
in charge for planning at the national level and the stakeholder representatives are usually unfamiliar 
with the issues of the disaster resilience education. The situation is further complicated by the fact that 
there is little pedagogical research in this area [30]. This is largely due to disaster education being “a 
new area of enquiry in the field of education” [30, p. 1] and because many of the disaster education 
programs are designed by noneducators (e.g. engineers, planners) from emergency agencies and other 
organizations. 
Dufty [31] indicates that the disaster resilience education content “should not only cover preparedness 
and response aspects, but also learning about speedy and effective recovery for people, organizations 
(e.g. businesses) and communities”. He found that the disaster resilience education should also involve 
learning about the community itself, including how to reduce vulnerabilities, increase resilience and 
connect the communities through the social capital formation. Despite the fact that the academic 
community is still debating what exactly the concept of disaster resilience represents, the governments 
around the world are developing strategies to achieve it. Education is seen as a critical component of 
most resilience building strategies. For example, one of the five priorities the Hyogo Framework for 
Action is using is “knowledge, innovation and education to build a culture of safety and resilience” [5, 
p. 9]. 
Therefore, there is a need to identify the pedagogical content and practices that will not only help to 
ensure public safety during and after a disaster, but will also help people and communities return to the 
normal functioning, and if possible, ‘bounce forward’ after a disaster [31]. 
The analysis of the literature shows that there are certain functions and areas of educational activities 
that are especially important for both prevention and recovery from the emergencies: 

• education for occupational and environmental safety – education related to the prevention of 
technogenic catastrophes, accidents, environmental disasters etc. (education for occupational 
safety, education for fire protection, education for environmental protection (e.g. protection and 
restoration of the environment and ecosystems are crucial in locations devastated by war, natural 
disasters or refugee camps), education for peace, violence prevention9 and conflict resolution, 
health education, etc.); 

• education oriended towards the universal values (education for peace can help children and 
youth understand the issues related to the emergence of conflicts and to their peaceful and non-
violent solutions, while, in the recovery and reconstruction phase, it is necessary to revise and 
conceptualize the curriculum in accordance to the universal values – promotion of peace, 
tolerance, gender equality, environmental protection, etc.); 

• preventive health education and control of epidemics/pandemics, which is especially significant 
during and after the emergencies (e.g. COVID 19 and other diseases); 

• promotion of mental health by meeting the recreational, educational and cultural needs10; 

                                                
9 In support of the International Decade for a Culture of Peace and Nonviolence for the Children of the World 
2001-2010. 
10 Trauma, created as a result of the emergency situation, can cause great damage to the psychological, social and 
intellectual development of children and young people. The psycho-social needs of the vulnerable population 
require a new approach to education, especially by providing access to sports, culture and other recreational 
activities. The teaching staff should be able to recognize students who need help. 
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• development of information and communication literacy (application of the information and 
communication technologies in education); 

• education for a certain future (the promotion of spatial sustainability, but also the cultural and 
linguistic diversity11, health, sports and healthy lifestyles)12. 

The realization of these functions and activities is directly related to the gaining of the right to 
education in both the emergency situations and period of recovery and reconstruction, after the 
crises and emergency situations13. At the same time, these activities must be observed in correlation 
to the education for human relations. In this regard, the main areas of activity are: 

• exercising the right to education of refugees and displaced persons; 
• reducing the homelessness and poverty (e.g. through non-formal education and vocational 

training)14; 
• gender equality in education (emergencies, crisis and poverty are factors that discourage 

parents from educating their children, especially girls)15; 
• inclusion of risk and socially vulnerable groups in education. 

In emergencies, new socially sensitive and vulnerable groups (persons with disabilities, ex-combatants, 
etc.) are constantly appearing. Therefore, disaster resilience education of children and youth, as well as 
of adults who are a part of socially vulnerable groups, is of particular importance. In this regard, it is 
necessary to ensure the availability and openness of educational opportunities and programs to both 
school and out-of-school population. 
 
CONCLUSION 
 
Education is a basic right on its own, but it is also a means for acheiving basic rights to life and health 
care. The World Education Forum held in Dakar (in 2000), promoted the right to education of the 
population endangered by large-scale emergencies. In fact, education is seen as the fourth pillar of 
support in providing humanitarian assistance to victims of natural disasters, along with the provision of 
food, health services and housing. In this regard, the role of cooperation of various sectors, partners and 
agencies in this area at the global, regional and national levels was emphasized. 
Following the Forum, a global consultation on emergency education was held in Geneva (in 2000), 
which led to the establishment of the Inter-Agency Network for Education in Emergencies (INEE). In 
recent years, this network has developed greatly – it includes over 500 non-governmental organizations, 
educational and research institutions and other bilateral and multilateral agencies16 that cooperate 
significantly in emergency situations. However, UNESCO has a leading role in inter-agency field 
cooperation, that plays out at two levels: through the network of its local emergency education offices 
and the crisis network (OFNET)17, and through INEE –  an instrument of actions contributing to the 
development of recommendations and standards to support the education in emergency situations. 
Disaster resilience education is a priority for all communities, especially the vulnerable and endangered 
ones, because it is a key mechanism for reducing risks and establishing resilience [32]. The goal of 
disaster resilience education is to increase people’s understanding of disaster risks, as well as action 

                                                
11 Refugees should initially study in their native language, if the schools are organized for homogeneous groups 
of refugees. In this way, the refugees can take on the role of teachers and thus facilitate the reintegration into the 
education system, after returning home. 
12 Sports and cultural activities are great for young people who most often have an excess of free time due to 
unemployment. 
13 This is regulated by the Convention on the Rights of the Child, the Convention Relating to the Status of Refugees, 
the Universal Declaration of Human Rights, etc. 
14 The lack of education is a major cause of poverty, both on a personal and societal level. At the same time, 
poverty is the main reason why children fail to enroll in school or drop out very quickly. The situation worsens in 
crisis situations or in periods of unrest. Poor families often give priority to educating boys as a greater opportunity 
to earn for the family in the future, but the paradox is that many boys from poor families drop out of school in 
order to earn for the family. 
15 In this regard, the United Nations Girls Education Initiative (UNGEI) should be highlighted (the promotion of 
primary and secondary education for girls). 
16 INEE, UNESCO, UNICEF, UNHCR and NGOs - NRC, Norwegian Refugee Council; CARE and Save the 
Children, all of which represent the majority of NGOs or associations. 
17 Consisting of “educational crisis headquarters” specializing in emergencies, crises and reconstruction processes 
in the post-conflict period. 
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opportunities and the consequences of inaction. It also aims to develop self-confidence, critical thinking, 
flexible problem solving and the relationship between cooperation, participation and involvement in the 
emergency management process. 
Disaster resilience education does not fit into the traditional development planning. On the contrary, it 
deals with the effects of events such as cyclones, drought, pandemic, floods, emergency and other large-
scale disasters, wars or civil conflicts. A number of possible scenarios needs to be considered, especially 
if we keep in mind the unpredictability and the unexpectedness of catastrophic events that lead to 
emergency situations. It is logical that the question of how it is possible to plan disaster resilience 
education arises. 
Appropriate planning involves a range of complex tasks, starting from the analysis and the assessment 
of educational needs (based on the assessment of risk and vulnerability of individual target groups or 
critical infrastructure), to the issues related to planning and increasing the resilience for the future 
(planning the school space, teaching aids, curricula, staff, infrastructure, etc.). In any case, it takes a long 
period of time that includes the construction of school facilities in accordance with modern standards of 
disaster resistance, the conceptualization of curricula in accordance with current and potential risks in 
the working and living environment, the preparation and the training of teachers for emergencies, etc. 
The increase of the resilience and the readiness of the education system to respond to disasters and 
emergencies need to be considered in specific parts of the national education strategy18. The need and 
the importance of disaster resilience education arise from the following: 

• education helps in meeting the psychosocial needs of the population at risk of large-scale 
emergencies; 

• education can be seen as a means of protecting children in emergency situations; 
• education opens a channel for transfering the health and existential information as well as for 

learning new skills and acquiring new values, such as peace, tolerance, conflict resolution, 
democracy, human rights, security, environmental protection; 

• education for all is a means of maintaining the social unity, given that the educational 
differences lead to poverty of the uneducated part of the population and can be an incentive for 
civil conflicts; 

• education is vital for reconstructing the family economy, the life at the local or national level, as 
well as for the continuous development and building of peace. 

Given the multiple challenges faced by each individual and the whole community, there is a need for 
specific guidelines for developing the disaster resilience education. Such guidelines should be based on 
the following [33]: 

• Strong participation of the learners in the design, implementation and evaluation of community 
disaster education programs; 

• Focus on community resilience including learning for preparedness, building capabilities and 
systems, forming social capital; 

• Linkages of education activities with the ‘’disaster cycle’’ and the Prevention, Preparedness, 
Response, Recovery (PPRR) model; 

• Evaluation of disaster education programs including related to learning outcomes; 
•  Linkages with other disaster mitigation and resilience-building plans and methods such as 

emergency management plans; 
• Using a disaster education plan to ensure longevity of education implementation in 

communities. 
The analysis of the literature suggests that an appropriate evaluation of the quality of education in 
complex emergencies has not yet been developed. Given that research data are often lost, insufficient or 
gathered too late, it is necessary to conduct accompanying or real time studies during crisis or emergency 
situations. These long-term studies would enable the development of a more efficient approach to 
disaster resilience education. 
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OCCUPATIONAL HEALTH AND SAFETY RISK MANAGEMENT MODEL 
 
Abstract 
Occupational health and safety is part of the organization of work and performance of the work process, 
and is achieved by performing occupational health and safety, applying the prescribed, agreed and 
recognized rules of occupational health and safety, established measures and instructions of the 
employer. Risk management is the foundation for overall occupational health and safety management. 
In the first part of the paper, the theoretical assumptions of risk management and occupational health 
and safety are presented, and a theoretical presentation of the risk management model is given. The 
second part of the paper describes a risk management model that consists of risk management principles, 
management framework and risk management process. The risk management process includes 
identifying the scope of management, the context of the organization, criteria, risk assessment, risk 
management, monitoring and review, and communication and consultation, and recording and reporting. 
The discussion and conclusion outline opportunities and recommendations for improving the process of 
managing occupational health and safety risks. 
 
Key words: management, model, occupational health and safety, risk 
 
INTRODUCTION 
 
The importance of risk management in the processes of health and safety at work 
In the field of health and safety at work, risk management is of particular importance. The employer is 
responsible for managing the protection of the health and safety of workers and other persons who may 
be affected by the work activities of the organization. The processes of the occupational health and 
safety management system apply the general principles of occupational risk prevention and health 
protection, rules for the elimination of risk factors, employee training procedures and procedures for 
informing and consulting employees and their representatives with employers and their representatives. 
The employer is obliged, taking into account the jobs and their nature, to assess the risks to life and 
health of workers and persons at work, especially in relation to the means of work, working environment, 
technology, physical hazards, chemicals and biological agents used, workplace management, 
organization of work process, uniformity of work, statodynamic and psychophysiological efforts, work 
with imposed rhythm, work by performance in a certain time (work on norm), night work, mental 
workload and other risks present, in order to prevent or reduce risks. According to the Regulation on the 
preparation of risk assessments (NN 112/14, 129/19), risk assessment is a procedure that determines the 
level of danger, harmfulness and effort in terms of injuries at work, occupational diseases, work-related 
illnesses and work disorders that could have harmful consequences for the safety and health of workers. 
Also, the employer is obliged to have a risk assessment made in written or electronic form, which 
corresponds to the existing risks at work and in connection with work and which is available to the 
worker at the place of work. Based on the risk assessment, the employer is obliged to apply safety rules, 
preventive measures, organize and implement work and production procedures, ie methods and take 
other activities to prevent and reduce workers' exposure to identified risks, in order to eliminate or 
minimize the likelihood of occurrence, injuries at work, occupational or work-related illnesses and to 
ensure a better level of occupational safety at all levels of work organization and management. 
Workers must be involved in the risk assessment process. 
Pursuant to the Occupational Safety and Health Act (N.N. 71/14, 118/14, 154/14, 94/18, 96/18), the 
employer is obliged to implement occupational safety and health on the basis of the following general 
principles of prevention: 

- risk avoidance 
- risk assessment 
- preventing risks at their source 
- adjustment of work to workers in relation to the design of the workplace, the choice of work 

equipment and work methods and work procedures to mitigate uniform work, work with 



M&S 16 (2021) 53 

imposed rhythm, work on performance in a certain time (standard work) and other efforts to 
reduce their harmful effects on health 

- adapting to technical progress 
- replacing the dangerous with non-dangerous or less dangerous 
- developing a consistent comprehensive prevention policy by linking technology, work 

organization, working conditions, human relations and the impact of the working environment 
- giving priority to collective protective measures over individual ones 
- appropriate training and informing for workers 
- free prevention, ie occupational safety measures for workers. 

The employer is obliged to determine and perform occupational safety activities in accordance with the 
risk assessment, the state of occupational safety and the number of employees. 
A closer reading of all the above concludes that only risk assessments are mentioned, not risk 
management. Risk assessment is only one element of overall risk management. Risk management is a 
comprehensive approach to identifying, assessing and avoiding or mitigating identified risks. 
 
Aim and purpose of the research 
Risk management is aquireing importance every day. What used to be only risk assessment in the field 
of occupational safety today is a risk management system with all its elements and steps. One gets the 
impression that in the field of health and safety at work, most experts do not apply the risk management 
model. 
The aim of the research is to analyze and present the model of risk management in the processes of 
health and safety at work. 
 
Research tasks 
In accordance with the set goal, the research tasks are: 
- to analyze and present the basic theoretical assumptions of health and safety at work 
- to analyze and present the basic theoretical assumptions of risk 
- to describe the risk management model, with its principles, framework and processes 
- to present a model of risk management in the processes of health and safety at work. 
 
METHODS 
 
Based on the identified problem, set goal and tasks of scientific research, appropriate scientific methods 
that make up the methodology of work have been selected. Research methods are a way of purposefully 
solving problems. For this purpose, a number of scientific methods are applied, which by their 
combination and sequence form an established research methodology that should meet the requirements 
of the planned theoretical research.  
The method of studying documentation and content analyzes: 
- basic assumptions of the theory of health and safety at work 
- basic assumptions of risk management theory 
- the manner of implementing regulations in the field of health and safety at work from the aspect of 

implementing of the risk management system. 
The theory settings of risk management and health and safety at work are analyzed from the selected 
scientific literature. Also, with the aim of detecting the implementing management theory, regulations 
in the field of health and safety at work are analyzed. A combination of deductive and inductive analysis 
is used in order to classify and summarize the theoretical foundations of the research subject. The 
method of content analysis is used to analyze theoretical assumptions. The method of description 
describes the essential features and the model of risk management in health and safety at work. After 
conducted analysis and comparison, the essential properties are synthesized, conclusions are drawn and 
a model of risk management in health and safety at work is defined. 
 
 
 
RESULTS AND DISCUSSION 
 
Occupational safety and health 
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Occupational safety and health (OSH) generally defined as the science of the anticipation, recognition, 
evaluation, and control of hazards arising in or from the workplace that could impair the health and well-
being of workers, considering the possible impact on the surrounding communities and the general 
environment. This domain is necessarily vast, encompassing many disciplines and numerous workplace 
and environmental hazards. A wide range of structures, skills, knowledge, and analytical capacities are 
needed to coordinate and implement all “building blocks” that make up national OSH systems so that 
protection is extended to both workers and the environment. [1] 
Economically, morally, and legally, occupational safety and health has become an important issue. 
Companies are attempting to remain profitable in an ever more competitive global economy. For these 
companies, addressing safety, health, and environmental issues may mean more than good business 
practice. For many companies, strong safety, health, and environmental programs may actually mean 
survival. [7] 
Occupational health and safety in practice is terminologically identified with occupational safety. Since 
security is the superior term to the term protection, it can be concluded that terminologically these two 
terms cannot represent and mean the same thing. 
According to Kacian, safety at work is a superior term because it represents a certain and changing 
situation that depends on the implementation of safety measures at work. [8] 
Cingula believes that occupational safety is a set of measures, methods, and procedures whose purpose 
is to prevent accidents at work, occupational diseases, work-related illness, and the preservation of 
working ability. [5] 
Therefore, safety at work can be defined as a system of technical, health, legal, psychological, 
pedagogical, and other activities, which detect and eliminate dangers and harms that can endanger the 
life and health of people at work. [11] On this basis, it is concluded that the purpose of safety at work is 
to create safe conditions to prevent injuries at work, occupational diseases, and accidents at work. [6] 
In the theoretical definition of the concept of occupational safety, there is no unified position on what 
occupational safety is. Although it is defined differently by different authors, it can be said that neither 
definition is in contradiction with the other, so in essence they complement each other. The science of 
occupational safety aims to find measures and procedures that will exclude the causes that lead to 
injuries and occupational diseases at work.  
Injuries and occupational diseases in modern society lead to great harmful consequences, which are 
manifested primarily in the suffering experienced by the injured or the families of deceased workers, 
and then through the great economic losses suffered by society due to lost working days, treatment costs, 
recovery, etc.  
The implementation of occupational safety is a professional field and activity, while occupational safety, 
as well as safety in general and in a broader sense, can be defined in the scientific field. Thus, according 
to Kacian, occupational safety is an interdisciplinary and multidisciplinary scientific field. 
Interdisciplinarity arises from the domain of the existing structure of basic sciences and derived 
scientific disciplines, and multidisciplinarity because it forms a new field in which there are many 
scientific disciplines that touch or overlap and form an interdisciplinary and multidisciplinary field of 
protecting life and health at work and protection of material goods. [9] This multidisciplinary field is 
marked by: work organization, technique, technology, occupational medicine, ergonomics, 
anthropology, occupational safety law, pedagogy and andragogy, psychology, ecology, sociology, 
economics, etc. 
Taboršak views occupational safety as an area of occupational science, ie ergology, which includes work 
organization, ergonomics, work psychophysiology, occupational medicine, work culture, work 
philosophy, labor law, work sociology, cybernetics and work safety. [18] 
Due to its multidisciplinarity, occupational safety is studied from several aspects: legal (its normative 
regulation); economic (study of the economic effects of lost working days and other costs incurred due 
to injuries at work and the organization of professional work of occupational safety in organizations); 
organizational (a way of effectively organizing all elements of the work environment); 
psychophysiological (the way the human body reacts in the process of work); technical (finding optimal 
technical and technological measures to improve working conditions); sociological, where the 
protection of human integrity in the work environment is understood and explored as an element of its 
social security that contributes to the realization of more humane relations in society; medical, etc. [20] 
Occupational safety is part of the organization of work and performance of the work process, and is 
achieved by performing occupational safety and applying the prescribed, agreed, as well as recognized 
rules of occupational safety and ordered measures and instructions of the employer. [4] The employer 
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is responsible for the organization and implementation of occupational safety on the basis of objective 
responsibility, regardless of whether it has hired an occupational safety expert, or organized an 
occupational safety service or has contracted cooperation with an authorized person for occupational 
safety, institution or company for occupational safety. [12] 
The scope of occupational safety and health has evolved gradually and continuously in response to 
social, political, technological and economic changes. In recent years, globalization of the world’s 
economies and its repercussions have been perceived as the greatest force for change in the world of 
work, and consequently in the scope of occupational safety and health, in both positive and negative 
ways. Liberalization of world trade, rapid technological progress, significant developments in transport 
and communication, shifting patterns of employment, changes in work organization practices, the 
different employment patterns of men and women, and the size, structure and life cycles of enterprises 
and of new technologies can all generate new types and patterns of hazards, exposures and risks. 
Demographic changes and population movements, and the consequent pressures on the global 
environment, can also affect safety and health in the world of work. [1] 
The state of safety at work, in other words, the efficiency and effectiveness of the prevention of injuries 
at work and occupational diseases, depends on the success of the implementation of occupational safety 
in relation to the existing risks at work. Therefore, the key precondition for the planning and 
implementation of occupational safety is the assessment of occupational risks, and further and continual 
management of occupational risks. Risk management is a preventive process by which risks at work are 
identified and further procedures are carried out to avoid and/or reduce them. 
The evaluation of risks in the workplace starts with the identification of the types of hazards existing at 
the facility. Establishing a process to ensure hazards are identified as the primary goal of a progressive 
organization with a strong safety management program. The organization eliminates or reduces the risks 
associated with those hazards to the lowest achievable and reasonable level. [7] 
 
Risk management 
Risk is a complex concept that occurs in all areas of life, in private and business terms. Risk constantly 
accompanies all human activities. Even in prehistoric times, there was a risk of the impossibility of 
achieving basic living conditions when it was not known what to find in the day to eat, whether to catch 
an animal and etc. Nowadays, risks in everyday life there are various risks such as participation in traffic 
in which there is a real danger of a traffic accident, and so on. Therefore, we can say that risk develops 
over time and that our daily activities have become increasingly insecure. The concept of risk due to its 
ambiguity and complexity has always attracted the attention of scientists from various fields and 
branches of science. Risk has been approached from different aspects, so that even today there is no 
single definition of risk. Therefore, risk is defined in many ways, of which the most significant are listed 
below: 
- risk is the effect of uncertainty on objectives (an effect is a deviation from the expected - positive 

and/or negative) [ISO Guide 73:2009 Risk management - Vocabulary] 
- risk is the effect of uncertainty [ISO 9000:2015 Quality management systems - Fundamentals and 

vocabulary] 
- risk is the possibility of something bad happening at some time in the future; a situation that could 

be dangerous or have a bad result [Oxford English Dictionary] 
- risk is a combination of the probability of an event and its consequences, and the consequences can 

be positive or negative [The Institute of Risk Management] 
- risk is the degree of uncertainty [17] 
- risk is the uncertainty of outcomes within the exposure range, which arises from a combination of 

the impact and probability of potential events [19] 
- risk is the uncertainty of an event that could affect the achievement of objectives, the risk is 

measured in terms of consequences and probability [10] 
- risk is a condition in which there is a possibility of a negative deviation from the desirable outcome 

that we expect or hope for. [2] 
Risks, in their different forms and inter-relationships, may be the subject of observation and management 
based on different perspectives. The main risk observation perspectives stem in particular, from studies 
in the economic-corporate and production areas, and may be summarized as, strategic perspective, 
corporate governance perspective, financial perspective, and operational perspective. Therefore, it 
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emerges that, with a view to detecting the many facets and forms under which they appear, risks should 
be simultaneously observed from many and different perspectives. [3] 
 
Figure 1. Types of Risk 

A breakthrough in risk assessment occurred in 1654 
when Pierre de Fermat and Blaise Pascal laid the 
foundations of risk theory. [15] 
Risk management is the method used to control, 
eliminate, or reduce the hazard within parameters of 
acceptability. Risk management is unique to each 
individual, since there are no two people exactly alike 
in skills, knowledge, training, and abilities. [17] 
Risk management are the coordinated activities to direct 
and control an organization regarding risk. [ISO Guide 
73:2009 Risk management — Vocabulary] 
Risk management and risk ‘talk’ are all around us. The 
risk-based description of organisational life is 
conspicuous. Not only private sector companies, but 
hospitals, schools, universities, and many other public 
organisations, including the very highest levels of 
central government, have all been invaded to varying 
degrees by ideas about risk and its management. [16] 
Risk management organises what cannot be organised, 
because individuals, corporations and governments 
have little choice but to do so. The risk management of 
everything holds out the promise of manageability in 
new areas. But it also implies a new way of allocating 
responsibility for decisions which must be made in 
potentially undecidable situations. 
 

Source: Risk Management Handbook, U.S. Department of Transportation, Washington, 2013. 
 
Principles of risk management 
Managing risk is based on the principles, framework, and process. The purpose of risk management is 
the creation and protection of value. It improves performance, encourages innovation, and supports the 
achievement of objectives. 
 
Figure 2. Principles of risk management 

The principles of risk management provide guidance 
on the characteristics of effective and efficient risk 
management, communicating its value and 
explaining its intention and purpose. The principles 
are the foundation for managing risk and should be 
considered when establishng the organization’s risk 
management framework and processes. These 
principles should enable an organization to manage 
the effects of uncertainty on its objectives. [ISO 
31000:2018, Risk Management – Guidelines] 
Effective risk management requires the elements and 
can be further explained as follows . 
a) Integrated - Risk management is an integral part of 
all organizational activities. 
b) Structured and comprehensive - A structured and 
comprehensive approach to risk management 
contributes to consistent and comparable results. 

Source: ISO 31000:2018, Risk Management - Guidelines 
c) Customized - The risk management framework and process are customized and proportionate to the 
organization’s external and internal context related to its objectives. 
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d) Inclusive - Appropriate and timely involvement of stakeholders enables their knowledge, views and 
perceptions to be considered. This results in improved awareness and informed risk management. 
e) Dynamic - Risks can emerge, change or disappear as an organization’s external and internal context 
changes. Risk management anticipates, detects, acknowledges and responds to those changes and events 
in an appropriate and timely manner. 
f) Best available information - The inputs to risk management are based on historical and current 
information, as well as on future expectations. Risk management explicitly takes into account any 
limitations and uncertainties associated with such information and expectations. Information should be 
timely, clear and available to relevant stakeholders . 
g) Human and cultural factors - Human behaviour and culture significantly influence all aspects of risk 
management at each level and stage . 
h) Continual improvement - Risk management is continually improved through learning and experience. 
[ISO 31000:2018, Risk Management – Guidelines] 
 
Framework of risk management 
The purpose of the risk management framework is to assist the organization in integrating risk 
management into significant activities and functions. The effectiveness of risk management will depend 
on its integration into the governance of the organization, including decision-making. This requires 
support from stakeholders, particularly top management. 
Framework development encompasses integrating, designing, implementing, evaluating, and improving 
risk management across the organization. 
 

Figure 3. Framework of risk management 
The components of a framework are: 
a) Leadership and commitment - Top management and 
oversight bodies, where applicable, should ensure that 
risk management is integrated into all organizational 
activities and should demonstrate leadership and 
commitment. 
b) Integration - Integrating risk management into an 
organization is a dynamic and iterative process and 
should be customized to the organization’s needs and 
culture. Risk management should be a part of, and not 
separate from, the organizational purpose, governance, 
leadership and commitment, strategy, objectives, and 
operations. 
c) Design - When designing the framework for 
managing risk, the organization should examine and 
understand its external and internal context. 
 

Source: ISO 31000:2018, Risk Management - Guidelines 
 
d) Implementation - Successful implementation of the framework requires the engagement and 
awareness of stakeholders. This enables organizations to explicitly address uncertainty in decision-
making, while also ensuring that any new or subsequent uncertainty can be considered as it arises. 
e) Evaluation - The organization should periodically measure risk management framework performance 
against its purpose, implementation plans, indicators, and expected behaviour. 
f) Improvement - The organization should continually improve the suitability, adequacy and 
effectiveness of the risk management framework and the way the risk management process is integrated. 
 
Process of risk management 
The risk management process involves the systematic application of policies, procedures, and practices 
to the activities of communicating and consulting, establishing the context and assessing, treating, 
monitoring, reviewing, recording, and reporting risk. 
The risk management process should be an integral part of management and decision-making and 
integrated into the structure, operations, and processes of the organization. It can be applied at strategic, 
operational, programme or project levels. There can be many applications of the risk management 



M&S 16 (2021) 58 

process within an organization, customized to achieve objectives and to suit the external and internal 
context in which they are applied. 
 
Figure 4. Process of risk management 

The risk management process consists of the 
following elements: 
- Communication and consultation - Communication 
and consultation with appropriate external and 
internal stakeholders should take place within and 
throughout all steps of the risk management process. 

- Scope, context, and criteria - The organization 
should define the scope of its risk management 
activities. The external and internal context is the 
environment in which the organization seeks to define 
and achieve its objectives. Risk criteria should be 
aligned with the risk management framework and 
customized to the specific purpose and scope of the 
activity under consideration. Risk criteria should 
reflect the organization’s values, objectives and 
resources and be consistent with policies and 

statements about risk management.  
 
Source: ISO 31000:2018, Risk Management - Guidelines 
 
- Risk assessment - Risk assessment is the overall process of risk identification, risk analysis and risk 
evaluation. 

• Risk identification - The purpose of risk identification is to find, recognize and describe risks 
that might help or prevent an organization achieving its objectives. 

• Risk analysis - The purpose of risk analysis is to comprehend the nature of risk and its 
characteristics including, where appropriate, the level of risk. 

• Risk evaluation - Risk evaluation involves comparing the results of the risk analysis with the 
established risk criteria to determine where additional action is required. 

- Risk treatment - The purpose of risk treatment is to select and implement options for addressing risk. 
Risk treatment involves an iterative process of formulating and selecting risk treatment options; planning 
and implementing risk treatment; assessing the effectiveness of that treatment; deciding whether the 
remaining risk is acceptable; if not acceptable, taking further treatment. 
- Monitoring and review - The purpose of monitoring and review is to assure and improve the quality 
and effectiveness of process design, implementation, and outcomes. 
- Recording and reporting - The risk management process and its outcomes should be documented and 
reported through appropriate mechanisms. 
 
Occupational health and safety risk management model 
Based on the analysis and presentation of the basic theoretical assumptions of health and safety at work 
and the theoretical assumptions of risk, the model of risk management of health and safety at work is 
presented below. In the previous chapters, the elements of risk management are presented in detail. It 
should be emphasized that the model is generic, i.e., that it can be applied to any type of organization, 
activity, risks, number of employees, etc. 
As mentioned before, occupational safety can also be defined as a system of technical, health, legal, 
psychological, pedagogical, and other activities, which detect and eliminate hazards and harms that may 
endanger the life and health of persons at work [11]. Occupational safety is part of the organization of 
work and performance of the work process and is achieved by performing occupational safety and the 
application of prescribed, agreed, as well as recognized rules of occupational safety and ordered 
measures and instructions of the employer. [14] However, it should also be noted that the management 
of health and safety at work exceeds the minimum requirements defined by regulations in this area. [12]  
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In order to effectively manage the protection of health and safety at work, it is not enough to simply 
procure protective equipment as a means of protecting workers and implement some other measures 
required by regulations.  
The occupational health and safety management system is based on the management of occupational 
safety and health risks inherent in the organization's business activities. [13] 
Risk exists in every business, and the probability that a particular risk event will materialize depends on 
its nature. Risk refers to the future and future events. The purpose of risk management is to increase the 
likelihood that an organization will achieve its goals by managing the probabilities of occurrence of an 
event and the consequences of those events, and be prepared to take advantage of opportunities that may 
arise. 
The purpose of occupational safety and health risk management is to increase the probability of 
achieving the required level of occupational safety and health, in other words, achieving the goals in the 
field of protection, through the management of hazards and emergencies. 
The occupational safety and health risk management system is a continuous process by which the 
organization methodically takes into account the risks associated with its activities in order to achieve 
continuous progress and development, both within each activity and in the entire portfolio of activities. 
An occupational safety and health risk management system in an organization is a discipline by which 
an organization assesses, manages, researches, finances and monitors risks from all sources in order to 
increase the short-term and long-term value of the organization to its interest group. 
In order for the risk management system in an organization to be effective, it is necessary to develop a 
culture of risk management that includes changing the existing way of thinking at all levels of 
management. It is evident that the regulations governing the field of occupational safety do not require 
risk management, but only risk assessment. Every worker should be aware of the risks in his area of 
activity in order to be able to assess the risks that he can influence himself as well as the risks that need 
to be alerted to superiors and occupational safety experts. 
The risk management system in the field of health and safety at work is a permanent process of a series 
of structured and related activities in the field of safety that enables timely identification, analysis and 
evaluation of risks at all workplaces, and undertaking all necessary activities in risk management in 
accordance with defined risk management strategies. In this sense, risk management is the process of 
identifying, assessing, treating and monitoring probable events that may affect the safety and health of 
workers at work. 
Maintaining the existing level (if acceptable) and increasing the level of safety and health at work is 
achieved through effective risk management. Since it deals exclusively with possible future events, 
events that have not yet happened, risk management is the most effective preventive activity. 
Occupational health and safety risk management is applied to eliminate or reduce operational risk. 
The normal course of all work activities and business processes is directly dependent on the workers, 
who are executors of jobs. Therefore, due to the need to be able to implement efficient business 
processes, it is extremely important to manage occupational safety and health risks. The goal of risk 
management is to use the available knowledge about risks in order to, where appropriate, define an 
approach for analyzing and managing the uncertainties we face, which may affect the occurrence of 
adverse events, ie the possibility of achieving business goals. 
The basic principles of the risk management system in the field of health and safety at work are: 

- creating and preserves value 
- it is an integral part of all processes 
- belongs to the domain of the management part of the company 
- explicitly indicates uncertainties 
- it is defined by time and timely 
- based on the best available information 
- it is consistent with the internal and external environment of the company and is specific to each 

company 
- takes into account human and cultural specificities 
- contributes to transparency and has an integrative character 
- it is dynamic, repetitive and responsive to change 
- enables continuous business improvement. 

Effective risk management allows us to understand and optimize the benefits and values generated from 
risk management and avoid unwanted consequences. 
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Modern risk management has the following features: 
- risk evaluation is a continuous process 
- the risks of routine and non-routine activities are evaluated 
- all involved in risk management, individuals and inefficient business processes and work 

operations are primary sources of risk 
- management takes responsibility for risk evaluation and management, and a risk management 

plan is defined 
- the actual sources of risk are constantly monitored and evaluated (preventively in advance). 

 
Figure 5. Occupational health and safety risk management model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: own source 
 
 
 
In practice, risk management is very often equated with risk assessment. Risk assessment is only one 
element of risk management that is usually carried out once, while risk management is an ongoing 
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process that results in making appropriate decisions about the protection measures that need to be 
implemented. 
Risk identification, analysis and evaluation are of paramount importance. The frequency of 
implementation of this procedure itself depends on several factors. These are most often the 
requirements of national regulations which define the deadlines for the revision of the risk assessment. 
The very fact that the regulations define the timetable in which the audit must be carried out shows that 
the risks are not managed, but only the audit of the risk assessment is done. In doing so, the audit is done 
only for the risks of routine activities, while non-routine activities are generally assessed. Routine work 
activities are those that are described in the description of jobs and work tasks of a worker. Non-routine 
work activities are all those activities and jobs that occur outside the scope of normal work. We can state 
that routine work activities are mainly related to one place of work where the worker performs work (at 
a machine in a production plant, etc.) while non-routine work activities most often occur at workplaces 
such as construction sites, services, works etc. in such places, factors appear that affect the safety of 
performing tasks that we could not have foreseen or could not know about before. Therefore, the risk 
must be assessed before starting work activities almost daily. 
In practice, various models of assessing current risks before the start of work appear for this purpose, 
such as Last-Minute Risk Assessment (LMRA), Last Minute Job Analysis (LMRA), Job safety Analysis 
(JSA), Permit to work (PTW). 
The risk assessment must always correspond to the existing risks, which means that it must be constantly 
updated. But this still does not ensure that risks are managed. Risk management involves instant decision 
making. 
The implementation of a risk management model may involve different specifics, depending on various 
factors: 

- national regulations - national regulations often regulate the way risk assessment is carried out 
- interested parties - stakeholders (contracting authorities, customers, inspection, workers) may 

require stricter risk management criteria 
- internal procedures - the company's own requirements which regulate in more detail the method 

of risk management at a higher level than that prescribed by national regulations 
- requirements of international standards - international standards for management systems 

usually contain requirements related to risk management 
- peculiarity of the business in which the company is engaged - extremely risky business that 

requires constant analysis and evaluation of risk to make new decisions on how to work and the 
necessary protection measures. 

 
CONCLUSION 
 
It can be stated that the goals and objectives of this research have been achieved. The conducted research 
determined and analysed the theoretical assumptions of health and safety at work and risk management. 
The model of risk management in the field of health and safety at work is described, with its principles, 
framework, and process. The model of risk management in the processes of health and safety at work 
and a discussion on the application of risk assessment and management is presented. The key elements 
of the risk management process have been identified: determining the context, risk assessment; risk 
management, risk communication and risk management reporting. The risk assessment itself includes 
risk identification, analysis, and evaluation. Risk management implies some of the acceptable strategies 
such as risk avoidance, mitigation, and risk transfer. National regulations generally impose risk 
assessment requirements for routine activities, while international standards in the field of occupational 
health and safety require the management of risks dealed by routine and non-routine activities. 
As shown in this paper, the risk management process in the field of health and safety at work is clearly 
defined. The model shown confirms this. The interdependence of all elements of the process has been 
confirmed and it is significant. An oversight or error in the implementation of any element of the risk 
management process can result in a wrongly chosen risk management strategy, and this can lead to 
worker casualties at work. The efficiency and effectiveness of the application of risk management 
models in the field of health and safety at work depends on all participants in this process. 
To continue the research, it is proposed to launch research on the application of risk management and 
all its elements in the field of health and safety at work. Given that it is currently accepted practice to 
make only an occupational risk assessment, the results of such research could confirm the thinking about 
the need to introduce a risk management system in the field of health and safety at work. 
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RISK AND CRISIS MANAGEMENT IN EU EMAS REGULATION 
 
Abstract 
The objective of EMAS (Eco-Management and Audit Scheme) regulation of the European Commission 
is to promote continuous improvements in the environmental performance of implementing 
organizations by the environmental management system establishment, the evaluation of its 
performance, the provision of relevant information, involvement of interested parties and the active role 
of employees. Among other, this regulation defines risk management procedures in order to prevent 
emergencies that may adversely affect the environment. The regulation stresses the importance of risks 
assessment of environmental accidents and  other  emergency situations with a potential adverse 
environmental impact. Bearing that in mind, the aim of this paperwork is to analyze the specifics of 
EMAS III regulation, relevant for the risk and crisis management. Analysis of representative examples 
of the use of EMAS III regulation is also provided. The main findings reflects the importance of 
organization’s ability to enforce environmental and emergency management procedures. 
 
Key words: model, phases, crisis management, EMAS III. 
 
 
INTRODUCTION 
 
Interest in maintaining and improving the quality of the environment and protecting human health is 
growing and therefore organizations of all sizes are paying more and more attention to the potential 
environmental impacts of their activities, products and services. The environmental performance of an 
organization is becoming increasingly important to internal and external stakeholders. Achieving the 
right environmental performance requires the organization to accept the obligation to systematically 
approach the introduction of the environmental management system - EMS (Environmental 
Management System) and its continuous improvement. Environmental management is the management 
of the activities of an organization that affect, or may affect, the quality of the environment. Both EMAS 
and EN ISO 14001 have a common goal, which is to provide quality environmental management, but 
they still happen to be seen as competitors. The European Commission has recognized that EN ISO 
14001 can provide a good precondition for the introduction of EMAS. Adoption of EN ISO 14001 as 
an element of the management system in EMAS will allow organizations to move from EN ISO 14001 
to EMAS without unnecessary repetition and effort. EMAS goes beyond the requirements of EN ISO 
14001 on many issues, as it requires an initial review of the state of the environment, the active 
participation of employees in the implementation of EMAS, and the publication of important 
information to the public and other stakeholders. The structure of EMS, which is defined by the standard 
EN ISO 14001 and EMAS Regulation, is part of the overall management of the environmental protection 
system, which includes organizational structure, planning activities, responsibilities, practices, 
procedures, processes and resources [1]. 
 
 
 
 
 
 
 
 
 
 
METHODS 
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For the needs of this paper, a combined desktop and literature research was conducted, where the 
existing EMAS III connected praxis on national and international scale was analyzed. The synthetic 
report of identified characteristics are provided within result part of the paperwork. 
 
RESULTS & DISCUSSION 
 
The development of the Eco-Management and Audit Scheme (EMAS) regulation began in April 1995, 
and its goal is to promote continuous evaluation and improvement of the performance of environmental 
protection and quality of organizations, which have decided to establish, implement and develop the 
system. The Eco-Management and Audit Scheme (EMAS) is a management tool by which organizations 
evaluate, communicate and improve their environmental performance.  
The system has been open to businesses since 1995, under Council of Europe (EEC) Regulation 1836/93 
of 29 June 1993, giving organizations the opportunity to apply EMAS on a voluntary basis, with 
participation then limited to organizations operating in the domain of industry. Then introduced EMAS, 
is known as EMAS I.  
One year later, in 1996, EN ISO 14001 was published - an international standard for an environmental 
management system, which was an additional step towards achieving EMAS. It was also noted then that 
all sectors have a significant impact on the environment, and that good governance in all sectors will 
have a positive impact on the environment. Article 14 allows Member States to extend the scheme to 
other economic sectors, leading to the further development of EMAS, resulting to EMAS II. Several 
Member States have taken advantage of this opportunity and successfully introduced EMAS in other 
sectors.  
In 2001, a new provision was adopted – EMAS II, allowing the application of EMAS in all economic 
activities, private and public sector. Its main elements were the extension of the scope of EMAS to all 
sectors of economic activity including local authorities, and the integration of the international 
environmental management system standard EN ISO 14001. [2] 
In 2009 the EMAS Regulation was revised and modified for the second time. Regulation (EC) No 
1221/2009 (“EMAS III”) came into effect on 11 January 2010.  
EMAS III includes the following new elements: 

• Revised audit cycles to further improve applicability for SMEs (click here for further 
information) 

• Corporate registrations to ease administrative and financial burdens on organizations with 
several EMAS registered sites 

• Environmental core indicators to adequately document environmental performance 
• Introduction of EMAS Global to make EMAS accessible to organizations and sites worldwide. 

[3] 
Unlike other management system standards, annexes form part of a provision. In other words, annexes 
are not only informative and the requirements set out in them must be met. Today, participation in the 
EMAS III system is voluntary and includes public and private sector organizations operating in the 
European Union or the European Economic Area (Iceland, Liechtenstein and Norway).  
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Fig. 1. EMAS III organizations and sites [4] 

 
Fig. 2. EMAS III organizations and sites – leading sectors [4] 

An increasing number of EU candidate countries are also applying this system in preparation for 
accession to the European Union. In 2011, the first official EU guidelines were published, which refer 
to additional clarifications regarding the registration in EMAS of organizations that are not members of 
the EU - which is of special importance for organizations in the Republic of Serbia. 
On the way to EMAS certification, an organization must take four basic steps: 

1. To conduct a review of the existing environmental protection system, 
2. To establish an effective and efficient environmental quality management system based on the 

results of the review, 
3. Check the environmental management system, and 
4. Publish a report on the effectiveness of the environmental managements system. 

The EMAS implementation system is organized according to the classic management cycle: Planning - 
Implementation - Verification - Action (Plan - Do - Check - Act or PDCA cycle) to help organizations 
develop and implement an environmental management system in accordance with EMAS III, where: 
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P = planning and organizational structure of EMS  
D = implementation of the program 
C = control and evaluation of environmental performance 
A = action, work on continuous improvement and, equally important, on communication and 
verification, as shown on Figure 3. 

 
Fig. 3. EMAS III - main implementation steps [5] 

One of the steps in the implementation of EMAS III system is to define procedures for managing 
emergencies and crises. In this sense, according to EMAS III regulation large-scale accidents and 
incidents can significantly endanger or degrade the environment and the safety and health of employees 
in the organization and people in the immediate or wider environment of the organization. They can 
have huge economic consequences for the organization, so the risk of their occurrence and the 
consequences of adverse events should be reduced. Emergency preparedness and the emergency 
prevention program are based on learning from previous risky events and accidents and recognizing 
potential dangers, accidents and emergencies. Environmental hazards are assessed quarterly after each 
audit through a rapid review form. Accident response exercises should be conducted at a minimum once 
a year.  
Four specific points should be addressed under the Emergency Preparedness and Response section of 
the EMAS III regulation: 

• Identify the possibilities for accidents and emergency situations, 
• Prepare emergency response procedures, including preventing and mitigating environmental 

impacts, 
• Periodically test these procedures, and 
• Evaluate and revise as appropriate your situations identification and response procedures. [6] 
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Fig. 4. EMAS III – steps in emergency management plan development [7] 

Emergency procedures should cover all situations that can be expected in the organization. It is stated 
that it is necessary to perform a risk assessment in order to determine all potentially dangerous 
conditions, and adds that the risk assessment for safety and health at work must be re-examined and 
whether environmental impacts are included in the assessment. The emergency management plan is 
essential in industry and in organizations involved in potentially risky activities. [8] 
 
RECOMMENDATIONS 
 
Still, there are no significant tax reliefs or reductions of insurance rates, no influence on environmental 
fees, no priority in obtaining grants and subsidies for the organizations that successfully had 
implemented EMAS III environmental management system. Some kind of incentive program must be 
defined at the national level for EMAS-registered organizations. [9] 
 
CONCLUSION 
 
Over the years, it has become clear that responsibility to the community is one of the measures of good 
management, and caring for the environment is a positive and logical extension of this responsibility. 
Interest in maintaining and improving the quality of the environment and protecting human health is 
growing and therefore organizations of all sizes are paying more and more attention to the potential 
environmental impacts of their activities, products and services. The environmental performance of an 
organization is becoming increasingly important to internal and external stakeholders. 
EMAS is designed to help organizations contribute and provide support from senior environmental 
management. There is, however, a strong business reason for protecting the environment: wherever they 
are, waste and pollution are usually symptoms of an inefficient production process. Therefore, they 
represent an opportunity to improve performance. In this way, participation in EMAS should enable 
organizations to gain a market advantage through improved stakeholder relations, to feel financial 
benefits through better control over operations, and to provide assistance in accordance with future and 
current laws. Today, EMAS III is still of a voluntary nature, but is expected to take on a mandatory 
character. Modern companies will have to adequately respond to the demands of consumers, who are 
becoming more aware of the problems of protection and quality of the environment. This can best be 
achieved by communicating and respecting the defined policy of protection and quality of the 
environment. As already mentioned, EMAS I was intended only for companies operating in the field of 
industry. EMAS III later expanded the range, so it can now be used by all organizations that have an 
impact on the environment. Therefore, the scheme is open to organizations operating in all economic 
sectors. 
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The main purpose of establishing EMAS is to ensure the most efficient functioning of economic and 
other organizations from the point of view of environmental criteria. Another goal is to create conditions 
for providing relevant information to the public and other stakeholders regarding the state of the 
environment and the activities of organizations in the field of environment. EMAS contains all the 
requirements of the ISO 14001 standard, as well as additional requirements. 
The current regulations of the Republic of Serbia create the basis for undertaking activities in the field 
of system construction established by the EMAS regulation. Of great importance are the provisions of 
the Law on Environmental Protection, the Law on Standardization and the Law on Accreditation, as 
well as several bylaws. Through EMAS III, which has been applied since January 2010, it has been 
possible for organizations outside the EU to be included in the official EMAS register. The most 
significant changes in the legislation related to EMAS have been proposed through amendments to the 
Law on Environmental Protection. Following the adoption of the amendments to the Law, it is expected 
that the relevant EMAS Rulebook will be published, which will define in more detail the issuance of a 
certificate (related to environmental legislation) to interested organizations from Republic of  Serbia that 
apply for EMAS. 
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Abstract 
Risk perception and risk awareness as a complex phenomenon represent a key factor in crisis and 
emergency management. When modern society faced a major pandemic such as the COVID-19 
pandemic, all its vulnerability was easily revealed, as well as the importance of timely and correct risk 
perception and the ability to respond to crises and emergencies. In practice, different perceptions of risk 
lead to different reactions and responses of both individuals and the whole community. Starting from 
that, the paper presents the results of empirical research that indicate the relationship between socio-
demographic characteristics of respondents and risk perception in crises and emergencies. Within the 
descriptive research method, a survey questionnaire was used as the basic research instrument for 
obtaining data. The research sample was determined by the method of random sampling, and included 
450 subjects. The field part of the research was realized in several cities of the Republic of Serbia. 
 
Key words: risk perception, crisis, emergency management 
 
 
INTRODUCTION 
 
Subheadings 
Different kinds of disasters and emergencies (earthquakes, floods, pandemics etc.) are on the rise 
globally. The Sendai Framework for Disaster Risk Reduction (2015–2030) emphasizes that future 
emergency management should integrate the behavioral aspects, including the concepts of risk 
understanding, management, investment and disaster preparedness [1]. The Hyogo Framework for 
Action (2005-2015) [2] indicates to five priorities for disaster risk reduction, among which the one that 
stands out in particular is the development of knowledge and awareness to create a culture of safety and 
resilience of a community at all levels. The UNDP report [3] defines the concept of DRM (disaster risk 
management) as a concept of modern development that links the “disaster risk index” to the 
characteristics of the social context, its profile and the risk perception.  
The term risk has different meanings in different areas, such as medicine, finance, occupational and 
environmental protection, safety, etc. In the disaster theory, the most commonly used definition is the 
one that describes the risk as the product of probability and as the consequence of an event [4]. This 
definition implies that risk can be managed through the actions of mitigation and preparedness 
(probability of the event), as well as through the actions of mitigation, readiness, response and recovery 
(consequence of the event). On the one hand, the vulnerability refers to the possibility of disrupting the 
social, economic, infrastructural and ecological system [5, p. 143]. On the other hand, the resilience 
represents the ability of a society, that is exposed to risks, to resist, absorb and get used to risks, as well 
as to recover from them in a timely and efficient manner, which includes perserving and restoring its 
own basic (essential) structures and functions (Zakon o smanjenju rizika od katastrofa i upravljanju 
vanrednim situacijama, Službeni glasnik RS, 87/18).  
It is crucial to examine the citizens’ risk perception, because risks can be observed both objectively 
(scientifically assessed risks) and subjectively (individuals determine the degree of risk based on their 
own experience). There is always a difference between the subjective and the objective risk assessment 
[6]. Academically speaking, numerous studies have confirmed that inadequate perception and lack of 
understanding of risks negatively affect both people’s readiness and response to the warnings about the 
dangers, as well as their personal protection measures and recovery [7; 8]. On the other hand, a timely 
and correct risk perception enables an adequate response (planning, preparation) to a disaster when it 
occurs, as well as an effective short-term and long-term recovery of a community.  
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A good example of the importance of a timely and correct risk perception and the ability to respond to 
the situations of crisis and emergency can be found in the major pandemic (COVID-19) that the society 
nowadays faces. It is the most widespread global pandemic that led to a global crisis and put humanity 
to a severe test [9]. With the outbreak and the spread of the COVID-19 pandemic, the Government of 
the Republic of Serbia19 adopted the Regulation on Measures for the Prevention and the Suppression of 
the Infectious Disease COVID-19 which defines the appropriate measures for the prevention and the 
control of the infectious disease COVID-19, caused by the SARS-CoV-2 virus, as well as the conditions, 
the ways of application, the executors and the means used for the implementation of such measures. The 
importance of proper risk perception is confirmed by a quantitative research20 on the citizens’ level of 
preparedness for disasters caused by COVID-19 in Serbia. Based on the findings that there are major 
differences in the public’s perception of risks posed by communicable disease threats such as presented 
by COVID-19, emergency management agencies should use these differences to develop targeted 
strategies to enhance community and national preparedness by promoting behavioral change and 
improving risk management decision-making [10].  
Therefore, different perceptions of risks imply that the change of citizens’ awareness of risks is a key 
prerequisite for raising their preparedness to respond to them. This is because when a situation of crisis 
and emergency occurs, the perception of risks and the ability to provide an adequate response are 
influenced by an individual understanding of danger [11; 12; 13; 14]. Globally, the preparedness to 
respond to pandemics is a long-neglected dimension of the global security, as is the case in the Western 
Balkans where external evaluations have found that countries are sensitive to these issues [15].  
The analysis of the literature leads to the conclusion that while examining risk perception, the 
researchers’ attention was most often directed towards the questions about citizens’ awareness of risks, 
as well as about the relationship between risk perception and their willingness to react [16; 17; 5]. Risk 
perception is related to the information available to those who assess the risk and to the way in which 
that information is interpreted. Perception of risk degree can also be affected by experience21, as 
established by Elrick-Barr et al. [18]. A lot of data show that the cultural and social circumstances have 
influenced the way in which the residents perceive risks [19]. According to Slović [20], risk perception 
represents a subjective judgment of an individual on the characteristics and the severity of the risk. The 
World Disasters Report [21] explicitly indicates that we will have a less sustainable influence if we do 
not take people’s culture, religion and attitudes related to risks into consideration. Risk perception is 
also related to the characteristics of the danger and the perceived personal consequences [22]. The 
effectiveness of risk reduction strategies is significantly determined by human behavior, which is tightly 
related to risk perception. In addition, risk perception is influenced by personal variables such as 
education, gender, etc. [23; 24; 25]. For example, when it comes to the education, alongside the goals 
of Hyogo Framework of Action [26], an emphasis is put particularly on the education for disaster risk 
reduction, especially at the level of community [27]. 
 
METHODS 
 
The purpose of the research was to find out to what extent the socio-demographic characteristics of the 
respondents affect their objective perceptions of the security and other risks in their environment. The 
researchers were interested in whether and how the respondents perceive the risks that may lead to crisis 
and emergency situations. Within the descriptive research method, a survey questionnaire was used as 
the basic research instrument for obtaining data. The research sample was determined by the method of 
random sampling and it included 450 subjects. The field part of the research was realized in several 
cities of the Republic of Serbia. 

                                                
19 Based on the Law on Protection of the Population from Infectious Diseases (Zakon o zaštiti stanovništva od 
zaraznih bolesti, Službeni glasnik RS, 15/16) and the Law on Government (Zakon o Vladi, Službeni glasnik RS, 
55/05, 71/05 – ispravka, 101/07, 65/08, 16/11, 68/12 – US, 72/12, 7/14 – US, 44/14 i 30/18 – dr. zakon). 
20 The survey was conducted using a questionnaire that was requested and then collected online among 975 
respondents during disaster in April 2020. The questionnaire examined citizens’ basic socio-economic and 
demographic characteristics, their knowledge, preparedness, risk perception and preventive measures taken 
individually and as a community to prevent the death and widespread transmission of novel coronavirus disease 
2019 in the Republic of Serbia [10]. 
21 The immediate demands of the pandemic do not leave much time for reflection, but at some point it will become 
important for health workers, health system managers and policy makers to look back on previous experiences and 
adjust their actions accordingly [15]. 
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The hypothetical research framework is based on the following assumption:  
 
H1: There is a connection between the socio-demographic characteristics of the respondents and the 
assessment of the risks that can lead to crisis and emergency situations. 
        The socio-demographic characteristics of the respondents represent an independent variable, while 
the assessment of the risks that can lead to crisis and emergency situations is treated as a dependent 
variable 
 
Table 1. Dependent and independent variables 

Socio-demographic characteristics 
Independent variables 

Risk assessment 
Dependent variable 

1. Age 
2. Gender 
3. Level of education 

1. Assessment of the risks that can lead to 
crisis and emergency situations 

Source: own source 
 
The population of the research consists of adults. There were 17.1% of respondents aged 18-30, 51.1% 
of respondents aged 31-45 and 31.8% of respondents aged 46 or older. The research sample included a 
higher percentage of men (51.6%) than women (48.4%), but the difference is practically negligible and 
therefore, the desired porportion of male and female respondents is almost completely achieved. When 
it comes to education, the greatest part of the research sample consists of the respondents with secondary 
education degree (48.7%), which is followed by a quite high percentage of the respondents with a 
higher/high education degree (45.3%). The sample also included 6% of the respondents with 
specialization, master’s or doctoral degree. 
 
RESULTS AND DISCUSSION 
 
H1: There is a connection between the socio-demographic characteristics of the respondents and the 
assessment of the risks that can lead to crisis and emergency situations. 
 
Table 2. The relation between the socio-demographic characteristics of the respondents and the 
assessement of the risks 

Socio-demographic characteristics Assessment of the risks 
 χ2 C 
Age 
Gender 
Level of education 

3.521 
1.122 
12.226 

.088 

.050 

.163 
*p<0.05; **p<0.01 

Source: own source 
 
The collected data lead to the following distribution of respondents according to the assessment of risks 
that can lead to crisis and emergency situations.   
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Figure 1. Assessment of the risks that can lead to crisis and emergency situations 

 
Source: own source 
 
It can be said that out of all the socio-demographic characteristics of the respondents, the variable 
education is the only one that is statistically significantly (at the level of 0.05) related to the assessment 
of risks that can lead to crisis and emergency situations. The value of the contingency coefficient (C = 
0.163) shows that the found correlation is low. However, it can be noticed that with the increase in the 
level of education, the percentage of those who believe that the risks that can lead to emergencies are 
great, also increases slightly. This belief is expressed by 88.9% of the respondents with specialization, 
master’s or doctoral degree and by 70.1% of the respondents with a higher/high education degree.  
In contrast, a large percent (33.8%) of the respondents with secondary school degree believe that there 
are small risks that can lead to emergencies. Thus, the findings of the research show that lower level of 
education entails a lack of knowledge about the risks that can lead to emergencies which, on the other 
hand leads to inadequate conclusions, assessments, decisions and activities.  
These results are consistent with some studies that indicate that school education is crucial when it 
comes to raising the level of knowledge and preparedness of the citizens, as well as that the individuals 
with a high level of specific knowledge are more prepared for emergencies [28]. In fact, there is a 
connection between education and risk perception, because the respondents with a higher level of 
education have a better perception of the risks [29]. In addition, the analysis of the literature points to a 
number of papers that consider the need and the importance of the education for preparedness and 
readiness to respond to natural disasters. Tanaka [30] examines how the disaster education increases the 
residents’ readiness to respond to earthquakes, while Shaw [31] especially emphasizes the importance 
of school education on natural disasters. Mishra and Suar [32] point to the importance of the education 
when it comes to flood preparedness. Shiwaku [33], in addition to the school education, particularly 
emphasizes the importance of self-education about the disasters. 
Despite the fact that age and gender do not have a statistically significant share in the assessment of 
risks that can lead to emergencies, it must be emphasized that the largest percentage of respondents 
(even 67.3%), from all three age cathegories, believe that there are great risks that can lead to 
emergencies, while only 2.4% of the respondents believe that there are no such risks. These data point 
to the fact that the respondents are aware of the possibility for the emergency situations to occure. 
Disaster and risk theory shows inconsistent results on the existence of an association between the age 
and the risk perception [12]. However, when it comes to the earthquakes, Heller et al. [34] point out that 
senior citizens have a greater emotional resilience to the consequences of the earthquakes, because of 
their previous experience. 
In addition, gender, as one of the more significant demographic variables, has also been linked to the 
risk perception in numerous studies. According to Cutter et al. [35], men and women have different 
perceptions of the world, which implies that they also have different risk perception. However, the 
results of our study show that both men and women perceive the risks almost equally, ie. they believe 
that there are great risks that can lead to crises and emergencies. 
Gender differences and risk perception can be very different depending on the type of the disaster. For 
example, men are mostly concerned about the security risks, industrial disasters and violence, while 
women are mostly concerned about the environmental risks and infectious diseases [36]. Numerous 
studies confirm that women have better risk perception when it comes to the environmental hazards 
[37]. 
 

There is a great risk There is a small risk There are no risks
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CONCLUSION 
 
Proper and timely risk perception has one of the most important roles in the process of making decisions 
to take the preventive measures in order to mitigate the consequences of the disasters and emergencies. 
This paper is oriented towards finding out to what extent the socio-demographic characteristics of the 
respondents affect their objective perceptions of the security and other risks in their environment. It 
could be concluded that the respondents perceive the security risks in their environment, i.e. the obtained 
results confirmed that the socio-demographic characteristics of the respondents influence the way in 
which the individuals perceive the risks. 
 
When it comes to education, the connection between the education and risk perception indicates that the 
respondents with a higher level of education have better perception of the risks. This might come from 
the fact that they have greater awareness of the existence of dangers and risks, as well as of the possibility 
for various crises and emergencies to occure. On the other hand, despite the fact that age and gender do 
not have a statistically significant share in the assessment of risks that can lead to crises and emergencies, 
the largest percentage of respondents from all three age categories, regardless of gender, believe that 
there are great risks that can lead to crises and emergencies. 
 
In fact, this paper confirms the findings of numerous authors on the impact of socio-demographic 
characteristics on risk perception and management in crisis and emergency situations. This leads to the 
conclusion that it is necessary to design strategies and campaigns to improve the preparedness of the 
citizens for reacting in the situations of crisis and emergency, in order to improve the security. Such 
campaigns should target both younger and older populations, those who are highly educated and those 
with lower education, men and women. There is a wide range of interesting and potentially educative 
studies that can be conducted based on the research on socio-demographic impacts on risk perception 
and emergency management. The aim of this research is to stimulate discussion and new research that 
will show all the richness and the complexity of the links and relationships between the socio-
demographic characteristics and the crisis and emergency risk management. 
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Abstract 
 
Traditional model of economic and social development have proved unsustainable and have caused a 
number of environmental, social and economic crises. Therefore, there is a need for holistic, sustainable, 
smart, inclusive model of development. In order to achieve the new model of development the 
transformation of various systems is needed. This includes the educational system, which is one of the 
main pillars of the process of transformation by which the habits, attitudes and values of future 
generations are created and developed. The subject of this paper is academic service learning as a new 
method of teaching which can boost the transformation of habits, attitudes and values of students. The 
aim is to present the student satisfaction with the implementation of this teaching method at Karlovac 
University of Applied Sciences. The research of students' opinion on academic service learning was 
conducted by a questionnaire. Data were processed by descriptive statistics. 
 
Key words: academic service learning, active citizenship, social crisis, social responsibility, sustainable 
development. 
 
 
INTRODUCTION 
 
Our civilization is globally faced with a series of social, environmental and economic problems that are 
largely caused by human action. The problems, of course, did not arise at once, they were created over 
the centuries, and are based on ways of thinking and behaving that are unsustainable in the long run. 
Therefore, it is necessary to continuously, at all levels and through the action of various stakeholders, 
work on changing the way of thinking, behaving and habits in order to launch a new model of 
development that will be sustainable, smart and inclusive in the long run. To change the way of thinking 
and behaving, it is necessary to change the system of upbringing and education because this system is 
the second step, after the family, which influences the formation of habits, behaviour and fundamental 
values of children and youth. Due to all of the above mentioned states, new teaching methods are 
beginning to be developed that seek to develop critical thinking, social sensitivity, civic initiative, all 
through the involvement of students in solving community problems. Higher education institutions are 
increasingly becoming a significant stakeholder in sustainable development, and nowadays we are 
talking about the third mission of higher education institutions, which involves the social inclusion of 
higher education institutions. 
 
The subject of this paper is to point out the need for continuous development of social responsibility of 
individuals and active involvement of every citizen in social, environmental and economic issues. The 
general goal of the paper is to explain the method of academic service learning as one of the methods 
that can encourage the transformation of habits, behaviours and values of each individual. The specific 
aim of the paper is to present the opinion of students on the application of the method of academic 
service learning as a method of teaching at Karlovac University of Applied Sciences. In accordance with 
the above hypotheses are: 

• H1-students consider it necessary to introduce the method of academic service learning as a 
method of teaching 

• H2 -students believe that courses with a academic service learning component should be elective 
courses 
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• H3 -students believe that courses with a academic service learning component should be special 
couses and not part of other courses 

Methods of analysis, synthesis, induction and deduction were used to prepare the paper. Students' 
attitudes about academic service learning as a teaching method were examined using a questionnaire, 
and the obtained data were processed with descriptive statistics. A total of 29 third-year students of the 
Hospitality Management at Karlovac University of Applied Sciences were examined. The research was 
conducted during the 2018/2019 academic year. 
 
SOCIAL RESPONSIBILITY AND ACTIVE CITIZENSHIP 
 
Nowadays, there is a movement for the citizens to be more active in their communities by a renewed 
sense of solidarity and empowerment. There are various of programmes that encourage active 
citizenship. Active citizenship means creating more socially responsible citizens who are less likely to 
be dependent on government, as well as a number of positive outcomes for local communities such as 
providing greater feelings of interpersonal trust, cohesion and collective efficacy.[1] Haahr defines 
active citizens as exercising civic, political and social rights through participatory practices at various 
levels, from local and national to transnational or supranational. Active citizenship involves both critical 
engagement with existing political and social institutions as well as (re)production of common wants 
and needs in the interactions of the daily life world.[8] Jensen et al. define active citizenship as exercising 
civic rights and obligations through participating in contextually differentiated social practices marked 
by regularized communicative interactions balancing respect for autonomy with susceptibility and 
accountability to common causes.[11]   
 
According to Çakmaklı active citizenship can be define along two axes: (a) dimensions of active 
citizenship and (b) types of learning that active citizenship education requires. The dimensions that 
define active citizenship are civic action, social cohesion, and self-actualization. The types of learning 
include three methods of learning: cognitive, pragmatic, and affective.[4] The practice of active 
citizenship occurs when individuals are willing and able to engage in civic acts, when they develop 
social cohesion and when they are able to self-actualize and exercise their agency. Due to Son and Lin 
civic engagement are various types of acts that are conducted by an individual or a group to address 
issues that concern a larger community.[16] It can be said that civic action is about greater citizen 
participation. Social cohesion entails both the development of citizenship practices that bring together 
diverse groups and the development of a sense of belonging to a particular community.[4] Self-
actualization is about being able to act in one’s interest and express one’s self. It is about shaping 
individual identity. 
 
It can be concluded that active citizenship means developing self conscious individuals who are socially 
responsible and active in promoting common rights and needs as well as acting in resolving issues that 
concern a larger community.  
 
ACADEMIC SERVICE LEARNING AS INCLUSIVE TEACHING METHOD 
 
New trends in education include the need for greater inclusion, strengthening social responsibility, 
education for sustainable development. Also, generic competencies such as proactivity, cognitive 
flexibility, emotional intelligence and critical thinking are becoming increasingly important. Due to that 
new teaching methods should be developed and used in conjunction with traditional ones. Teaching 
methods should develop creativity, initiative, critical thinking together with general and specific 
knowledge. One of the method that can be used is academic service learning. 
 
Education for active citizenship should address competences (knowledge, skills, and values) needed in 
order to achieve understanding of differences in cultures and identities to develop an egalitarian and 
inclusive approach.[10,13]   Modić Stanke and Putarek define service learning as a teaching method that 
enables students to apply academic knowledge and skills and also to enrich the process of acquiring 
knowledge by teamwork on developing a project that solves a specific social problem. As such, it is 
closely associated with the trends of modern education, which emphasize the importance of critical 
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thinking and practical experience in education.[14]  Service-learning is a method of teaching / learning 
that combines purposeful volunteer work with academic learning, personal development and the 
development of a sense of civic responsibility. [17 according to National Youth Leadership Council] 
According to Jerome academic service learning is an experimental approach to education that involves 
students in meaningful, real-world activities that can advance social, emotional, career, and academic 
curricula goals while benefitting communities.[12]  Various authors state that academic service-learning 
pedagogy helps students translate theory into practice, understand issues facing their communities, and 
enhance personal development.[7,9,15] Bringle and Hatcher consider service learning as a credit-
bearing educational experience in which students participate in an organized service activity that meets 
identified community needs and reflect on the service activity in such a way as to gain further 
understanding of course content, a broader appreciation of the discipline, and an enhanced sense of civic 
responsibility.[2]   
 
There are some researches that suggest that students' motivation varies throughout the semester and 
depending on certain variables. For example students' motivation in academic service learning increases 
when students gain insight into their values and goals.[3, 5, 6] The research conducted by Darby et al. 
suggested that the motivation of students decrease at the end of semester due to the demands on their 
time. But same authors also note that while their motivation decreased significantly from the beginning 
to the end of the semester, the students were still highly motivated and would recommend the academic 
service learning course to other students.[5] 
 
RESEARCH ON ACADEMIC SERVICE LEARNING AT KARLOVAC UNIVERSITY OF 
APPLIED SCIENCES 
 
During the academic years 2017/2018 and 2018/2019 at Karlovac University of Applied Sciences, the 
project With knowledge to the Star - application of academic service learning on the cultural heritage of 
the community was implemented, which, among other things, introduced the method of academic 
service learning into the teaching system. Prior to the introduction of this method, a survey was 
conducted among students on their interest in this form of teaching. At the end of the project, surveys 
of students were conducted in an effort to gain insight into students' opinions on this method of teaching. 
 
Methodology  
In 2019 another survey was conducted among students at study programme of Hospitality Management 
at Karlovac University of Applied Sciences. This research was conducted at the end of semester in order 
to gather students' opinion on academic service learning and the possibilities of applying this teaching 
method. Students' opinions about academic service learning as a teaching method were examined using 
a questionnaire and an in-depth interview as a research method, and the obtained data were processed 
using descriptive statistics. A total of 29 third-year students of the Hospitality Management at Karlovac 
University of Applied Sciences were examined. The hypotheses of this paper are: 

• H1-students consider it necessary to introduce the method of academic service learning as a 
method of teaching 

• H2 -students believe that courses with a academic service learning component should be elective 
courses 

• H3 -students believe that courses with a academic service learning component should be special 
couses and not part of other courses 

The limitation of the research refers to the number of units of the sample and data were collected during 
one academic year. Recommendations for future research relate to increasing the number of sample 
units including more institutions of higher education and a survey should be conducted at the beginning 
and at the end of a semester for better comparison. 
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RESEARCH RESULTS 
 
According to a survey conducted at Karlovac University of Applied Sciences during 2017, 2.46% of 
students participated in projects with a socially responsible component.[18] However, most of the 
surveyed students wanted to get involved in projects with a socially useful component, which could 
encourage teachers to include the method of academic service learning in the performance plans of their 
subjects. 
 
As some authors noticed the overall satisfaction decrease over the semester.[5] the same conclusion can 
be made if we look at the results of the survey conducted at Karlovac University of Applied Sciences. 
Although students were extremely interested in academic service learning, during the application of the 
this method during the semester, their satisfaction decreased so that at the end of the semester only 10% 
of students were satisfied. 
 
Graph 1 Satisfaction with the application of ASL 

 
 
Source: own source 
 
 
In-depth interview showed that the reasons for decrease of satisfaction are: 

• too much pressure on students, 
• fear of the unknown, 
• spend too much free time on it, 
• too much stress and exhausting, 
• the purpose of the introduction is not clear, 
• highly experienced person with high level of project knowledge is needed to lead and coordinate 

the project. 
 
 
 
 
 
 
 
 
 
 
 

10,34%

89,66%

yes no
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Graph 2. The way of conducting academic service learning 
 

 
 
 
Source: own source 
 
According to students’ opinion academic service learning should be special course (subject) and not part 
of the other course. Also due to the obligations they have the ECTS should be higher (the course within 
which the academic service learning was conducted has 3 ECTS).   
 
 
Graph 3. ASL should be elective/compulsory course 

 
 
Source: own source 
 
 
More than 96% of respondents consider that academic service learning should be elective and not 
compulsory because it requires a number of skills that some students are not ready for. In-depth 
interview has showed that students consider it is necessary to introduce the method of academic service 
learning as a method of teaching. 
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special subject part of other subject
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CONCLUSION 
 
Education should be an integral part of national and supranational strategies and plans for achieving 
sustainable development. Only by including the education system in the activities of mentioned 
strategies and plans the change of thinking and behaviour which is necessary to achieve sustainable 
development can be reached. Nowadays, there are debates about the third mission of higher education 
institutions, which involves the active involvement of higher education institutions in solving 
community problems and encouraging and teaching students how to become active participants in the 
social life of the community. An active model of teaching where students are viewed as an active and 
self-regulating learner, rather than simply a passive recipient of teacher instruction’ has become an 
imperative in a modern teaching process. One of the teaching methods that encourages active 
citizenship, critical thinking, initiative and a number of specific generic competencies is the method of 
academic service learning. 
 
Research conducted at Karlovac University of Applied Sciences has shown that students' interest 
decreases during the semester. The implementation of academic service learning programmes is 
demanding and it is necessary to develop skills such as critical thinking, initiative, skills of conducting 
cultural dialogue, emotional intelligence throughout all education. Students are generally interested in 
the application of this method, but believe that this should be a separate course of an elective type. The 
hypotheses of this paper were confirmed through this research. Recommendations for future research 
relate to increasing the number of sample units including more institutions of higher education and a 
survey should be conducted at the beginning and at the end of a semester for better comparison. 
 
For adequate implementation of academic service learning, it is necessary to continuously conduct 
teacher education, develop cooperation with the civil sector and work on connecting students with all 
stakeholders in society. This requires a strategic commitment of the higher education institution towards 
the third mission of higher education which involves the social inclusion of higher education institutions. 
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THE IMPORTANCE OF HUMAN CAPITAL IN MANAGING CRISIS  
 
Abstract 
Human capital comprises of all managers and employees in an enterprise with specific competences, 
expertise, skills, working habits, professional experience, motivation, ability to learn and adapt, and 
other personal performances, and it has an essential role in creating and enhancing value for the 
organization and its key stakeholders. The role of human capital especially gains on its significance in 
the time of crisis, as people are irreplaceable resource enabling the survival of an enterprise. Without 
human resources it is not possible to prevent and manage crisis or create value to stakeholders. Hence, 
the aim of the paper is to stress the importance of human capital for preventing and managing crisis in 
an organization. The organizational response to unexpected events will be addressed, emphasizing the 
role of human capital in crisis management, and providing different crisis management strategies. The 
results will add value to the existing literature regarding human capital and crisis management, as well 
as to managerial structures in organizations in drafting their crisis management strategies. 
 
Key words: Human Capital, Management, Crisis, Strategies. 
 
 
INTRODUCTION 
 
During the last four decades the relative importance of resources has been changed – the role of material 
resources has diminished, while the role of immaterial resources has gain on its significance. Once the 
knowledge became the key driver of value creation, the knowledge economy replaced the industrial 
economy [12, p. 104]. Hence, the intellectual resources have become the irreplaceable and the most 
valuable resources in the knowledge economy era. Those knowledge-based resources are mainly present 
in the form of specific skills, primarily developed in individuals, and then transformed to the 
organizational level to create value for various stakeholders [11]. The possibility to create economic 
value from intellectual resources to a great extent depends on the management capabilities of 
organizations, as well as on the implementation of appropriate business strategies [9, 10]. The success 
of an organization in the market is reflected in its capacity to identify key components of intellectual 
capital and efficiently manage them to create value.  
 
Human capital is the most important component of the intellectual capital. It comprises of all employees 
in an organization and represents a basis for creating and enhancing value for the organization and key 
stakeholders, through the interaction with structural and relational capital [5]. Although, the human 
resources are the key resources in the process of value creation, that value cannot be achieved without 
employees. Namely, human capital is exclusive property of the employees, and once employees leave 
the organization the human capital is reduced. Human capital is especially important in times of crises 
for the successful prevention and management of crises. Organization which does not possess necessary 
human capital for the efficient crises prevention and management may seriously jeopardize its position 
in the market and even put in question its survival. 
 
Although organizations can be exposed to various types of crises (caused by different factors such as: 
management negligence, corporate, organizational and social culture, frauds, natural disasters, 
pandemics, etc.), the most severe consequences are the result of the unexpected and disruptive events, 
which “may generate uncontrollable waves that neither executives nor governments can handle easily” 
[1, p. 201]. As organizations differ in their capacities to handle unpredictable events, those prepared to 
cope with crises will be more effective in managing threats or seizing opportunities than the unprepared 
ones. Hence, the crisis management is needed in every organization willing to cope with unforeseen 
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circumstances. Successful crisis management cannot be achieved without adequate training, education, 
and development of human capital [1]. Therefore, the aim of this paper is to stress the importance of 
human capital for preventing and managing crisis in an organization.  
 
The paper is organized as follows. After the introduction, the methods used in the study are presented, 
after which the organizational response to unexpected events is addressed, emphasizing the role of 
human capital in crisis management. This section is followed by the proposition of different crisis 
management strategies. 
 
METHODS 
 
In order to accomplish defined objective of the study, several scientific methods will be employed. The 
analytical method is used to determine the role of human capital in managing crisis. Descriptive method 
is used for the analysis of various crisis management strategies and organizational responses to crisis 
events. Finally, inductive method is used for generating general conclusions and value about the role of 
human capital in managing crisis, and deductive method is used for suggesting concrete 
recommendations for the management of an organization in defining appropriate crisis management 
strategies.  
 
ORGANIZATIONAL RESPONSE TO UNEXPECTED EVENTS 
 
Unexpected events which can cause serious problems for organizations need to be appropriately 
anticipated and managed. Hence, it is necessary that managers develop capacities to diminish the 
damage caused by unforeseen events, and prepare plans that reduce uncertainties. Accordingly, crisis 
management becomes inevitable tool for saving lives, money, and the future of an organization [1]. It is 
progressively becoming a strategic orientation of modern organizations [8]. However, some 
organizations are totally unprepared and without necessary plans to deal with crisis events. Based on 
their ability to rapidly response to crises, Deverell and Olsson [8] distinguish three types of 
organizations: fully adapting, semi-adapting, and non-adapting organizations. According to these 
authors, an organization belongs to a certain type based on the two specific dimensions of adaptability 
– strategic adaptability and organizational (managerial and operational) adaptability.  
 
Figure 1. Organization types based on response to the unexpected events 

 
Source: Authors based on [8] 
 
The fully adapting organizations rapidly change their strategy to adapt to the new circumstances. Hence, 
strategic adaptability of such organizations is very high. Besides, this process is facilitated by the 
competent managerial team, composed of representatives from core organizational divisions, and high 
degree of centralization, which enables performing operational tasks according to the new strategy. 
Hence, the managerial and operational adaptability of these organizations is very high as well. The 
reason for high adaptability of these organizations at all levels lies in the fact that managerial team has 
strong decision-making capabilities, the responsibilities of managerial team members are strictly set, 
and their roles clearly defined in the emergency planning. Furthermore, the organizational flexibility is 
supported by the careful and proficient planning of unforeseen crisis events, which is focused on setting 
conditions for prompt and flexible decision making in case of such events. As emergency events are 
rarely alike, proactive contingency planning enables organizations to make decisions aligned with 
prevailing circumstances, i.e. “to expect the unexpected by planning for flexibility” [8, p. 124]. 
 
The semi-adapting organizations exhibit rapid response to adverse events and circumstances and change 
their strategy accordingly, as well as the operational core of the organization. Correspondingly with 
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fully adapting organizations, their strategic adaptability is very high. Nevertheless, the managerial and 
operational adaptability of these organizations is inhibited, i.e. it is not adequately fitted to the strategy 
changes. The crisis management group is usually informally established. As a result, the managerial 
team lacks clear leadership and strong decision-making capabilities. Besides, the high level of 
decentralization makes the crisis management group unable to perform adequate leadership and manage 
time effectively. Additionally, the managerial team members are with undefined roles and without clear 
authorities. Furthermore, the operational level stuff members are without the flexible attitude towards 
changing their everyday operations and routines. Hence, these organizations, although with changed 
strategy, are not able to fully respond to unexpected crisis events.  
 
Finally, the non-adapting organizations are without strategic and managerial capacity to quickly respond 
to changing environment and unforeseen events. Hence, the strategic adaptability of these organizations 
does not exist. Nonetheless, the absence of managerial response is circumvented by the operational 
response. Hence, the operational adaptability of these organizations is very high. But the managers are 
unaware of the necessity to establish strategic communication with operational level. As a result, the 
operational leadership gives priority to technical core, while putting aside the relations with stakeholders 
regarding crisis issues. Therefore, these organizations have problems to successfully deal with crisis 
situations. 
 
Considering these types of organizations, it can be emphasized that fully adapting organizations are best 
prepared to overcome or take advantage of unexpected events. The greatest contribution lies in the top 
managers whose role is inevitable in crisis management for conducting strategy changes in the midst of 
crisis. The way top managers respond to crisis situations depends to a great extent on various factors, 
such as cultural, organizational, etc., whose forces are usually ignored or forgotten. This leads to 
inadequate response to evolving or ongoing crises situations. The quality of crisis management among 
other factors depends on the knowledge and capabilities of managers and employees, internal and 
external communication, timely information sharing, etc. [15]. 
 
POSSIBLE CRISIS MANAGEMENT STRATEGIES 
 
Any crisis event emphases the necessity for crisis management, which initiates changes in organization 
with respect to the fast-changing conditions of an emergency period [14] to prevent, limit or eliminate 
damaging effects and ensure regular operations of the organization. According to Lazarov [6], crisis 
management entails the system of knowledge and methodologies for the effective leadership in the crisis 
situations. Once crisis occur, its management involves several phases: surveillance, warning signal, 
signal assessment, resource activation, damage control, and recovery [1]. Each phase requires specific 
skills and capabilities, and entails various risks and threats that have to be tackled adequately. These are 
vital for the effective institutionalization of crisis management. If the crisis plans with various scenarios 
are prepared in advanced, then the response to the crisis events is partially predicted, thus resulting in 
more effective crisis management. Therefore, the key task for top managers is to prepare sound 
emergency plans and incorporate crisis management process into the organizational policies [6]. These 
plans prevent managers from making quick and affective decisions at the begging of the crisis due to 
the stress factors.  
 
Another important issue apart from sound emergency planning is knowledgeable crisis management 
team. When forming crisis management team several issues need to be addressed. Firstly, the team 
members must be carefully selected. According to Ali and Al-Aali [1], talented individuals play crucial 
role in forecasting, challenging, and facilitating consequences of crises. Talent is inevitable for imaging 
the future and adapting to changing business environment. Hence, the members of the crisis management 
team should include individuals from numerous divisions in the organization with various skills and 
expertise to tackle different crisis situations. Secondly, all team members must have clearly defined roles 
and responsibilities in case crisis occur. Such division of tasks and authorities enables effective 
communication and management within the team, and with internal and external stakeholders. Finally, 
crisis management team and other employees in the organization must be continuously trained and 
cultivated to improve their capacities to respond to different crisis situations. Thus, organizations should 
devote their resources to careful selection, cultivation and reward of talents, i.e. they should continuously 
invest in their human capital. These investments in human capital can be to the external environment 
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(resources spent for employing talents) or internal environment (resources spent for training and 
rewarding employees) [13]. The final result of a crisis depends to a great extent on the preparation and 
training of human resources, as well as on their devotion to the mission and goals of the organization 
[6].  
 
According to Nalçacigil and Özyilmaz [7], the primary goal of crisis management is to identify 
organizations which can perceive and predict emergencies, differentiate various types of crises, take 
appropriate safety measures, learn new strategies from them, and recover as quickly as possible. 
Organizations that have developed a strategic emergency plans and applied strategic approach to their 
management suffer less harm during a crisis than those with routine management. By strategically 
paying attention to possible emergencies and issues at all organizational levels, crisis management offers 
proactive strategic and policy responses to tackle those emergencies and issues [2]. The way 
management responds to crises situations depends to a great extent on the nature and type of the crisis.  
 
According to Bowen and Lovari [2], crisis response strategies in the post-crisis phase encompass 
strategic positions of denial, diminishment, rebuilding, and bolstering. All these strategies are focused 
on informing internal and external stakeholders about crisis response, recovery, and future organization 
priorities. Especially important in the post-crisis period are management efforts in rebuilding 
organization reputation and image through intensive communication with internal and external 
stakeholders. Apart from keeping employees informed about the crisis management processes and 
strategies, internal communication can also improve organizational efficiency and success during a 
crisis.  
 
CONCLUSION 
 
In changing business environment, contemporary organizations are exposed to crisis of various intensity 
and impact, and hence, they are faced with three key challenges regarding crisis: identifying, preventing 
and managing [1]. Due to the increased number of crisis in recent years, they have become the significant 
factor in the everyday life of an organization. The way organizations act in crisis situations depends on 
their strategic and organizational adaptability. This paper highlights the fact that without talented human 
resources, especially managers, it is impossible to either prevent or manage crisis. For successful crisis 
management it is necessary to establish crisis management teams who will act, once the crisis is 
identified, in order to mitigate the risks and seize the opportunities, i.e. who will timely respond to crisis 
situations, successfully change the strategic orientation of the organization, and effectively communicate 
it within the organization.  
 
Furthermore, it is necessary to prepare adequate contingency business plans in case crises emerge. The 
importance of these plans lies in the fact that they enable successful preparation of employees to act in 
crisis situations. Knowing the roles and responsibilities in crisis situations enables employees to improve 
their capabilities to deal with crisis by adequate training and preparation. Good preparation enables 
effective leadership once crisis occur and thus leads to successful crisis management. Successful crisis 
management is not possible without talented human resources able to adequately prepare organizations 
to adapt to the crisis circumstances, and to timely respond to the unforeseen events.  
 
Hence, organizations should focus on selecting and cultivating talents, institutionalizing crisis 
management procedures or both. Choosing proper crisis management strategy enables successful 
tackling crisis situations and guarantees organization’s long-term sustainability. Furthermore, 
knowledge sharing within organization is essential in preparation and implementation of crisis 
management strategy [4]. 
 
Considering the previously mentioned, it is of utmost importance for organizations to take proactive 
attitude towards the crisis situations and prepare strategies accordingly. Only, fully adapting 
organizations with sound emergency planning and talented and devoted human resources could 
successfully manage and even take advantage of crisis situations. The knowledge and abilities of 
employees, as well as their constant education and training are crucial to an organization’s success [14], 
and this especially becomes visible in the crises time. When crisis occur, human capital is the factor 
which directs the way it is perceived, as well as the actions used for mitigating its effects.  
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