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THE PROCESS OF DANGEROUS EVENT MANAGEMENT TAKING
INTO ACCOUNT ECONOMIC, ENVIRONMENTAL AND
OCCUPATIONAL LOSSES

Abstract. Aim of the research is in risk management process development of a
dangerous event taking into account economic, environmental and professional
losses.

Materials and methods. To develop the process of risks management from various
dangers through the integration of their losses (economic, environmental, life and
health of employees), we take the most common model "bow tie", which allows to
establish a cause and effect relationship between danger — a dangerous event and
the severity of the consequences.

Results. As a result of the research, it was found that each hazard must be
considered based on three different types of damage. This makes it possible to
implement another mechanism for identifying the most significant dangerous factors
that lead to significant general economic losses. In the case of risk acceptability
from each individual dangerous factor, there is an additional opportunity to analyze
them based on the relationship between financial activity, economic and
professional losses. The second consists in determining the limits of the acceptability
of risks, which are formed not only based on the total acceptable economic losses,
but also taking into account the stability of the enterprise's work. This implies the
need to actively invest in new technologies based on short-term and long-term
perspectives. The main types of dangers are defined in the risk register, which is
developed by the organization to determine the integration of dangers consisting of
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natural, technogenic, environmental, occupational and economic groups of dangers
and dangerous factors. The authors develop the model and algorithm of risk
management based on the combination of different consequences of dangers in
economic, environmental character, life loss and health.

Scientific relevance. The article determines the relationship between the probability
of a dangerous event and the severity of different types of consequences — economic,
environmental and occupational dangers through the analysis of Euler-Venn
diagrams.

Practical relevance. The authors develop the basic principles of risk management
of different types of losses: economic, environmental ones, loss of life and health of
employees.

Key words: Risk, occupational dangers, economic risk, environmental risk,
occupational risk.

https://doi.org/10.32347/2411-4049.2024.3.72-87
Introduction

Integrated Management System (IMS) is defined as a set of interrelated processes
that use a single fund of human resources, information, materials, infrastructure and
financial resources to achieve the goals to meet various stakeholders [1]. The basis
of such a system is the risk management process, which allows to identify the
dangers and evaluate their risks, which, in turn, lead to the consequences of losses:
economic, environmental and occupational (human health) losses.

As a result, it is possible to substantiate and provide protective and preventative
measures to ensure the stability of the organization in changing conditions [2]. That
is, the purpose of risk management is to predict the development of negative events
under the influence of various types of devastating dangers and dangerous factors
and to find measures to reduce risks — economic, environmental and occupational
ones. This fact shows the necessity in creation of risk management process in an
organization as the measures to find constructive solutions to effective control under
the economic, environmental and occupational risks in organization management
systems [3].

Creating an effective organization management is needed, first of all, to reduce
losses from various hazards and dangerous events, increase profits, identify and
attract new consumers, strengthen positions in the market, train staff, reach safety of
technological processes, reduce wastes, and search for ways for the future business
processes development. In this case, the integration of management systems, as we
can see, is a natural stage of growth, which creates new opportunities for
organizations, also leads to the need for special management of risks from various
dangers due to differences of consequences, respectively, and financial costs to
reduce them. It generates a task to identify priority directions to reduce risks under
conditions of limitation of financial resources.

The most common approach to providing the effectiveness of the mentioned
management systems of the organization is the well-known PDCA cycle [4], which
is used in most organizations to ensure the planning, resource management,
implementation and measurement process, constant improvement. To maintain a
unified global risk management approach, the ISO 31000 standard was developed,
but the issue of inconsistency, ambiguity only increased, especially when it applies
to various types of dangers and dangerous events related to economic, environmental
and professional (life and health of employees) losses that require the allocation of
resources to ensure sustainable development of the organization.
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Literature review

The construction of an integrated management system in organizations is a rather
difficult task. Its solution can greatly simplify the management system by reducing
the workflow, removing duplicated procedures, decreasing financial costs [5]. The
main advantage of such systems is the increase in transparency in making decisions,
determining goals, choosing technological processes, and even justifying risks
assessment methods [6]. In their research [8], the authors offer to evaluate the risks
into the integrated system using the advanced FMEA method (Failure Mode and
Effects Analysis). For this purpose, it was developed a universal matrix for ranking
different types of risk, taking into account the intensity of their manifestation, but it
is still not clear how to assess the risks of various dangers.

The introduction of management systems in organizations is often based on the
"blind" compliance with the requirements set by the standard, while sometimes they
are not directly related to risks, which leads to a disagreement of the assessment
scales, and most importantly to the real needs of organizations [9]. In this research,
there are no recommendations for combining the various requirements of standards
that contradict each other.

The integrated model of quality management and environmental safety is
transmitted in study [10], which is based on hypothesis that the processes that have
a greater risk should be adequately evaluated and described for the development of
preventive measures. The authors, protesting the model in several companies,
concluded the need to reduce the volume of documented information, which requires
the development of a new algorithm for processing risks and measures to reduce
them.

In the next study [11], the authors to successfully manage the risks, offer a system
of ranking with discrepancies and threats to priority, which were determined by the
strategic goals of the organization, which, in their opinion, would ensure effective
management of the company. However, it is not always an assessment of the risk
based on this approach, which corresponds to the reality formed due to the global
change in values of partners or the state, which requires constant processing of a risk
ranking system.

The analysis of scientific papers showes that most wide-spread approaches to
integration of organization management systems are based on the combined two
areas (quality and ecology, quality and safety) at the centre of which is the "bow tie"
model [12]. There are also general approaches to combining management systems
based on the requirements of well-known standards. The main purpose of building
such systems is to reduce any loss in the organization. Hence there is a significant
need to understand the process of risk management of various dangers.

The aim of the research is in development of a risk management process of a
dangerous event taking into account economic, environmental and professional
losses.

Materials and methods

To develop a risk management process of a dangerous event, taking into account
losses of economic, environmental character and life and health of employees, we
take the most common model "bow tie", which allows to establish a cause-effect
relationship between danger — a dangerous event and a dangerous event severity of
consequences. Taking into account that every dangerous event can lead to the
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economic, environmental loss and life and health problems of employees at the same
time the loss model can be represented in the following form (Fig. 1). In this case,
the level of risk is determined by the importance of each type of loss, including the
influence of different groups of dangerous factors [13].

Each danger — j leads to three risks: economic, ecological and occupational ones:

Rf* = XL (Bjy X THES), 1
Rf' =31 (Bj; x THED), (2)
R =¥ (B x THY), ©)

where Rf";Rfl; R}“r — the level of appropriate risk: economic, environmental and
professional risk of danger j from dangerous factors i; B;; — probability of dangerous
events occurrence from danger j under the influence of dangerous factors;
THfi"; THjeil; THﬁr — the severity of the economic, environmental and loss of life
and health of employees from the occurrence of a dangerous event that arose from
danger j under the influence of a dangerous factor i.

Dangerous factors
Dangerous actions
Dangerous inactions

Losses
- e - financial
DANGEROUS \ faconemic
EVENT L
from »
; \ danger Losses of
] Preventive * E";EIJJ ieaft}:fe
— measures . measures
= R™-> (B: <TH!)

Occupational risk

R'-> (B:<TH)

Ecological risk

R'™->(B:<TH!)

Fig. 1. Model of risk management: economic, environmental and occupational risks from
danger —j

The form for identifying all the dangers, taking into account the influence of
dangerous factors (DF) analysis and assessment of risk from dangers for each
negative consequence to determine the level of risk as acceptable or unacceptable is
presented in Table 1.

The risk management algorithm with various types, which is different from well-
known variants and the need to identify the severity of economic, environmental
losses and losses of life and health of employees from each dangerous danger, taking
into account the influence of various dangerous factors, is presented in the following
steps.
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Firstly, we identify risk components: dangers — dangerous event and negative
consequences on economic, environmental and occupational consequences. Taking
into account that most often in companies the following combination of standards —
ISO 9001, ISO 14001, ISO 45001 is introduced, the following danger groups can be
distinguished: natural; biological and social; technogenic; ecological; professional;
information; economic; terrorist; military; economic, qualitative ones. Every danger
leads to a certain dangerous event, the consequences that we divide into economic,
environmental and occupational.

Table 1. Form for danger identification — j, DF, analysis and risk assessment from
danger — j provided that the risk level is acceptable Acc/unacceptable Ina for the
consequences DF: loss of economic, environmental ones and life and health of

employees
The primary analysis — determining the level
A for each DF and risk and assessment of risk
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Total risk from dangers by type of loss
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Continuation of table 1

- The primary analysis — determining the level for each DF and risk
Identifica- - . -
- and assessment of risk on the loss of economic, environmental and
tion .
life and health of workers
The level of risk from the . . .
2% onset of dangerous event Primary risk assessment of danger — j
.l 929 on each DF — and for each negative
5| > 8 of each DF for each
| 2 S . consequence
S| E88E negative consequence
S| 8398
[ o C v o
°c1 232«
2| 2583 _ _
£323%| o = g o = s
wn ¥ C o o o o
5358| § > e 5 > =
gg2°| 9 S s S 5 s
2 c's 3 o 8 3 o 3
Es % o o
< N
DF1 Reci1 | Recolis | Roccji | Pr’NegCons | Pr/NegCons | Pr/NegCons
DF 2 Recj | Recoli | Roccj, Pr/NCons | Pr/NCons | Pr/NCons
DF 3 Recjz | Recoliz | Roccjs Pr/INCons | Pr/NCons | Pr/NCons
DF 4 Recjs | Recolis | Roccia | Pr/INCons | Pr/INCons | Pr/NCons
DF5 Recjs | Recolis | Roccjs Pr/INCons | Pr/NCons | Pr/NCons
DF 6 Recjg | Recoljg | Roccis | Pr/NCons | Pr/NCons | Pr/NCons
DF 7 Reciz | Recoliz | Rocciz | Pr/NCons | Pr/NCons | Pr/NCons
DF 8 Recjs | Recolig | Roccig | Pr/NCons | Pr/NCons | Pr/NCons
DF 9 Recjs | Recoljg | Roccig | Pr/NCons | Pr/NCons | Pr/NCons
j DF 10 Recjio | Recoljip | Roccjio | Pr/NCons | Pr/NCons | Pr/NCons
DF 11 Recji1 | Recoljns | Roccjin | Pr/NCons | Pr/NCons | Pr/NCons
Pr/INCons | Pr/NCons | Pr/NCons
DFi Recji | Recoli | Roccj Pr/INCons | Pr/NCons | Pr/NCons
Pr/INCons | Pr/NCons | Pr/NCons
DF n Recjn | Recoljn | Roccjn | Pr/NCons | Pr/NCons | Pr/NCons
Total risk
from
dangers by | YRecji | YRecolji | >Roccji | Pr/NCons | Pr/NCons | Pr/NCons
type of
loss

For the first risk management step, it is important to establish a relationship
between danger, dangerous event and consequences that affect the organization [14].
The analysis of national regulatory documents has allowed to develop an appropriate
register of dangers (see Table 2), which are characterized by different losses.

Economic losses are characterized by violation of normal economic and financial
activities due to the loss of the value of fixed assets of the enterprise; losses of value
of circulation funds of the enterprise; lack of potential income due to the appearance
of dangerous events; loss of contracts of suppliers and consumers; losses of the
image of the enterprise; compensation to legal entities and individuals affected by
the manifestation of dangerous events.
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Table 2. Analysis of the dangers consequences of different character

Consequences
Group Dangerous E i
Ne | (kind) of events ff:onor_mlc Ecological | Occupational
dangers (financial) cological losses losses
losses
1 2 3 4 5 6
Geological
(earthquake, lava
stream, rock .
collapse Destruction eDrﬁatlg’ Iené:ry Eg
Hydrogeological | and . . ployees
. - Disruption of the | an organization,
1. Natural (flood, flooding, | destroying human life svstem hvsical  and
villa) of tangible Y Py
. mental
Metrological assets .
L exhaustion
(whirlwind,
hurricane, storm,
rain, frost, icing)
Epidemic
(influenza,
kovid, The death of
tuberculosis) Deterioration of the | employeesin the
5 Biological | Epizootia Financial state of  biota, | organization,
" | and social | (bird flu, African | losses disease, death of | physical and
plague, rabies) people mental
Epiphytone exhaustion
(rust of grain
cereals, blight)
Industrial
accidents .
(radioactive, Pollution 'of the
. . natural environment .
chemical, Destruction b harmful Death, injury of
biological and y employees,
Techno- o . substances that .
3. - contamination) destroying experience  of
genic - - exceed the .
Fire of tangible L stress, physical
. permissible )
Explosions (shock | assets - - exhaustion
concentrations in the
wave) - .
air, water and soils
Transport (road,
rail, air, water, etc.)
Destruction | Pollution  of the
and natural environment
Pollution destroying by harmful substances Death. iniury of
4. | Ecological | (abiotic, biotic, of tangible | that exceed the » njury
. . employees
anthropogenic) assets, permissible
financial concentrations in the
loses air, water and soils
Pollution of the
natural environment | Death, injury of
Incidents, by harmful | employees,
5 Occupati- | accidents, Financial substances that | experience of
’ onal occupational loses exceed the | stress,
diseases permissible physiological
concentrations in the | strain
air, water and soils
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Continuation of table 2

1 2 3 4 5 6
. Pollution of the natural | Death, injury
Destruction -
Attacks on and environment by | of employees,
. .. | infrastructure, . harmful substances that | experience of
6. | Terroristic destroying of . .
transport tangible exceed the permissible | stress, physio-
systems, etc. 9 concentrations in the | logical strain
assets . .
air, water and soils
Death, injury to
Pollution of the natural |a large number
Destruction environment by |of people, an
and harmful substances |increase in
7. Military | War actions destroying of | that exceed the |psychological
tangible permissible stress of stress
assets concentrations in the |experience,
air, water and soils physical
exhaustion
Leakage of Loss of Reduction of financing Stress
Informa- | commercial - - and environmental .
8. - - - financial - experience of
tional information from rofit safety protective emplovees
the organization P measures ploy
Organizational Reduction of
errors funding for
Reduced demand Reduction of financing | safety  and
.| Changes of L.OSS O.f and environmental | protective
9. | Economic financial .
currency rofit safety protective | measures,
Licenses loss P measures experience of
Credit debt stress by
Bankruptcy employees
Qualota- | Lack of L_oss o_f Experience of
10. tive roduction financial Increasement of wastes | stress by
P profit employees

Environmental losses from dangers violate life in a certain territory, which is
manifested in the increase in the disease and/or death of people; deterioration of biota
(environment), pollution of the environment.

Occupational losses are characterized by the creation of a threat to the life and
health of the staff of the organization, the experience of stress and physiological
overload due to violations of production cycles, the refusal of technical means of
production, which lead to dangerous situations (accidents, fires, explosions).

In the second step, there is an identification of dangerous factors (DF), dangerous
actions or inaction that increase the probability of a dangerous event and the severity
of the consequences. For this step, for example, we can use methods such as SWOT
analysis, PEST analysis or PIMs analysis, questionnaire, observation, employee
surveys, discussions and etc. As a result, we get a register of dangerous factors that
are convenient to divide into several groups: human, organizational, ergonomic,
technical and others. An example of such registers is given in the researches [15].

During the third step, we analyze and determine the risk of danger from the
influence of all the identifyed dangerous factors, which are determined by formulas
(1-3). That is, the level of risk from each dangerous factor is culculated by summing
the risks from all dangerous external and internal factors at the workplace, taking
into account dangerous actions and inaction of employees. At the same time, as it is
mentioned above above, three types of risk of economic, environmental and
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occupational losses are calculated. An important condition for conducting this
procedure is to establish the scale of the probability of a dangerous event and the
severity of the consequences. If the first one can use the recommendations of the
ISO 31073: 2022, which determines that probability is a measure of the possibility
of occurrence, which is given by the number between 0 and 1, where 0 is inability,
and 1 is absolute confidence, then with the scale of severity of consequences.
Determination of the severity of the consequences of economic environmental and
occupational losses should be made specific and understandable to employees of
companies (Table 3).

During the fourth step, we evaluate the level of risks from economic, environmental
and occupational losses, based on certain conditions of acceptability or inacceptability
of their level [20, 21]. Initially, we evaluate the risks of each type of consequences
separately, summing the points from the influence of all the identified dangerous
factors. Then, we compare the calculated risk with a critical one (for example, for
matrix 5 by 10 it is 50 points), which is established in terms of the matrix of risk
assessment, taking into account the financial capabilities of the organization.

Table 3. The criteria of the scale of severity of consequences from economic,
environmental and occupational losses from the occurrence of a dangerous event
[16-19]

The severity of The severity of the consequlences of a dangerous event from
0SSes
Ne losses
Name oINS Economic Ecological Occupational
Ecosystem objects in the
0-100% natural state are usually Injury of the
1 Low 1 . . .
oligotrophic, suitable for all employee
kinds of residence
i Ecosystem objects are close Lo
5 Insignifi- 2 1%)%%$ to the natural state or poorly ngehr:]w:turg/eogrthe
cant eutrophied, suitable for all roﬂ >i/n'ur
types of residence group injury
Ecosystem objects are under
the influence of sources of Moderate injury
1000- collapse or other types of of the employee
3 | Moderate 3 10000$ o .
technogenic influence, or light group
suitable for residence only injury
for strong species
Ecosystem objects are
significantly contaminated in
10000- the result of harmful Significant injury
Signifi- pollutants, objects are only of the employee
4 4 500000% . S L
cant suitable for those species in or significant
which less stringent group injury
requirements for the quality
of components
Death of an
5 Catastro- 5 more than Ecosystem destruction employee or grou
phic 500000$ Y ployee or group
serious injury
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In case of lack of risk from each loss, we move to the fifth step, where we
determine that significant dangerous factors that have the highest rates or the
probability of a dangerous event or severity of consequences. We analyze the ways
of reducing their impact, using a hierarchy of preventive and protective measures.

If the levels of risk from each loss are acceptable we move to the sixth step, where
we compare them with the limit of acceptability, which is set from three losses at a
time. Itis not possible to do the usual summation of the set critical levels of risk from
each loss. Because the risks are interconnected and have some impact on each other.
For example, through human activity [19]. So, most environmental problems
(depletion of biodiversity, lack of fresh water, etc.), as well as dangerous situations
(injury to employees, accidents, failures) are caused by people. On the other hand,
the reduction of human activity can be the most effective technique, both to reduce
environmental problems and to increase the size of the resource base. However,
human activity is important for the economic development of organizations. Hence
their relationship can be expressed due to a general economic loss from a dangerous
event (Fig. 2).

Losses of future profit from sales of products as a YSTT—TI—”
consequence: simple technological equipment and »» =
employees rom the consequences of a dangerous event consequences o  dangeres evet
DANGERQUS Envimnmenlallussesfmmthecnnsequencesoi » Economic lass of future profitfrom the ‘ =
EVENT a dangerous event consequences of an ecological dangeraus x
event
\ Losses of employee’s ife and health the consequences Economic loss of future profit from
ot dangerus event » consequences oflasses of emplayees e »
and health
Fig. 2. Relationship of general economic loss from a dangerous event and its components:

economic losses from benefit decrease, environmental losses and losses of life and health of
people

A TOTAL
FROM THE CONS

If we present the limits of acceptability of economic, environmental and
occupational risks from the occurrence of a dangerous event, a certain set
(eg monetary equivalent), according to the Euler-Venn diagram (Fig. 4), it is possible
to establish a zone (1-2-3) that will provide minimal losses which on the other side
allows to determine the limits of stability of the organization [22].

Hence, there are several variants (Table 4) of the risk distribution, which are
determined by the intersection of sets that are illustrated in Fig. 6. So, variants A - D
with Fig. 6 show that it is not possible to ensure the limit of acceptability due to the
discrepancy of one of the components of costs.

Again, in the event of inacceptability of total losses from certain levels of risk,
we return to the fifth step and suggest additional safety and protective measures,
based on what level of losses for the organization is the most critical. Afterwards,
we return to the stage of analysis and reassessment of the risk to find out the
effectiveness of the offered measures or actions.
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Table 4. Analysis of options for distribution of dangers risk by three types of losses

(the Euler-Venn diagram)

Risk of economic Risk regarding
. (financial) losses — the loss of life Risk regarding
Variant Zone .
decreased and health of environmental losses

economic benefit employees
Nel 1 Acceptable Unacceptable Unacceptable
Ne2 2 Unacceptable Acceptable Unacceptable
Ne3 3 Unacceptable Unacceptable Acceptable
Neq 1-2 Acceptable Acceptable Unacceptable
Ne5 2-3 Unacceptable Acceptable [puiitHaTHUH
Ne6 3-1 Acceptable Unacceptable Acceptable
Ne7 1-2-3 Acceptable Acceptable Acceptable

Fig. 3. Euler-Venn diagram of risk of economic (1), environmental (2), occupational (3)
losses

The seventh step is documentation of risk levels where the relevant registers are
created, both hazards and dangerous factors, as well as the description of the possible
consequences of their manifestation. The appropriate risk maps are filled, which
record the initial risk assessment data, and then, taking into account preventive and
protective measures — a permanent one. An appropriate plan for periodic risks is
predicted.

During the last step, we develop a risk monitoring procedure, including lines of
informing, staff training and increased maturity of risk management activities (level
of risk management development, which is characterized by the efficiency and
effectiveness of the approaches over the results of the organization's activities).
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Discussion of research results

An important condition for the effective functioning of an organization is the ability
to find interaction between the requirements of society, which is ensured by
economic growth and the capabilities of the environment.

With consideration of 1SO 9001: 2015, the International Standardization
Organization has tried to focus on improving the processes and identification and
control of risks, which will allow us to better conduct a risk management process:
economic, environmental and occupational focus on these purposes, any
organization determines the way to manage risks for satisfaction of stakeholders.
We pay attention to the peculiarity of integration of environmental risks specified
inthe ISO 14001: 2015. It turns out that it requires organizations to follow the rules
to ensure environmentally friendly technologies by reducing pollution and
maintaining investment in sustainable projects. Hence, there is a need to support
stakeholders through the developed tools to ensure the improvement of the overall
corporate style on the organization development, in combination with economic
and occupational dangers, which are often interconnected and even interdependent.
Such dangers include inadequate waste management, uncontrolled consumption of
energy and emissions of pollutants into water, air and soil, risks to improve
production processes and reduce environmental risks, which is also characteristic
of economic discrepancies, as dangerous factors that increase the probability of
economic losses [7].

As a result of the proposed risk management process, a better consistency of
actions within the organization is ensured, enhancing the synergistic effect, which is
that the overall result of mutual actions is higher than the sum of individual results.
It allows:

1) to increase the competitiveness of the enterprise by increasing the level of its
business reputation and the quality of management of the organization;

2) to minimize the functional separation of staff in an organization that arises
during the development of autonomous management systems;

3) to ensure the functioning of integrated control systems with the help of less
efforts than creating several parallel systems;

4) to ensure the balance of interests of the external sides of the organization than
several systems that operate in parallel;

5) to achieve greater "transparency™ and control by the organization, because the
number of internal and external connections in the integrated system is less than the
total number of these connections in several systems;

6) to reduce the total volume of documents in several parallel systems;

7) to reduce the conflict and probability of possible contradictions between issues
related to economics, ecology and security, more complete approach to the growth
of profitability, more efficient use of resources, increasing the coherence of the
information exchange process, preventing duplication.

Sustainable development of the organization is an important issue that will not
only provide competitive advantages in the future, but also contribute to the
minimization of losses through appropriate risk management processes, taking into
account the economic losses from their consequences. This encourages
organizations, seek the limits of stability that will balance the challenges (dangers)
and the losses that the organization will incur to eliminate them. Considering that the
largest economic burden of organizations is imposed by environmental standards,
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there is a task in the redistribution of financing and determining the boundaries of
safe activity of the organization. This is quite convenient to use here the Euler-Venn
diagrams that will demonstrate how much the boundary of opportunities will be
changed under different input conditions (Fig. 4).

al b) q

Fig. 4. Euler-Venn diagram on risk acceptance of general risk (4) from economic (1),
ecological (2), occupational (3) loses: a) acceptable occupational risk of less than other
acceptable risks; b) acceptable occupational risk of less than other acceptable risks;
c) acceptable occupational risk of less than other acceptable risks

All kinds of sustainable development activities can be determined by the overall
economic loss that allows us to set an unacceptable level of general economic

risk — R; should be not more than or equal to the amount of unacceptable levels
of risks:

.
Ry =R+ R+ R, (4)

This research shows two contributions. The first one consists in the fact that every
danger must be based on three different losses. This allows us to implement another
mechanism to identify the most significant dangerous factors that lead to significant
general economic losses. Even in the case of risk of each individual dangerous factor,
there is an additional possibility of analyzing them from the condition of sustainable
development, that is, on the basis of the relationship between financial activity,
economic and occupational losses on the stability of the organization. The second
contribution consists in determination of the limits of the risks acceptability, which
are formed not only on the basis of the overall acceptable economic loss, which
should not exceed the profit, but also taking into account the stability of the
enterprise. This implies the need to actively invest in new technologies, based on
short-term and long-term prospects.

It is important to understand that sustainable management helps organizations to
perform innovative processes, reduce wastes and get an idea of possible areas of
growth. Thus, sustainable development is not only an environmentally oriented
strategy, but a multifunctional solution that encompasses the concern and the
environment, society and effective management in public and private sectors.
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Conclusions

1. The article identifies the main dangers consisting of natural, technogenic,
environmental, occupational and economic groups of dangers and dangerous factors.

2. The authors develop the model and algorithm of risk management based on a
combination of different consequences of economic, environmental characters, life
loss and health problems.

3. Through Euler-Venn diagram the authors determine the relationship between
the probability of a dangerous event and the severity of the consequences between
groups of economic, environmental and occupational risks.
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B.A. Ilona, O.0. AABopceka, O.A. Bopucoscbka, JI.M. Yedepsauxo, T.O. Herpiii
MPOIEC KEPYBAHHSA PU3UKOM HEBE3IEYHOI MO/Ii 3 YPAXYBAHHAM
EKOHOMIYHHUX, EKOJIOTTYHUX I IPO®ECIMHUX BTPAT

AHoTamiss. Mera po6oThm monsArae y po3poOIli IMporecy KepyBaHHS PH3HUKOM
Hebe3meyHo1 moii 3 ypaxyBaHHSIM €KOHOMIYHHX, €KOJIOTIYHIX 1 Mpo¢eciifHuX BTpar.

Martepianun i Meroam. Jlns po3poOKu Tpollecy KepyBaHHS PHU3UKAMH BiJ PI3HUX
Hebe3mek 4epe3 iHTerparilo ix BTpaT (€KOHOMIYHHX, €KOJOTIYHHMX 1 JKUTTA Ta 3A0POB’S
MIPAaLliBHUKIB) 32 OCHOBY Bi3bMEMO HAHOLIBII HMOMMUPEHY MOJETb «KpaBaTKa-METEIHNK», SKa
JIO3BOJIIE BCTAHOBUTH IPUYMHHO-HACHIJKOBHHA B3a€MO3B’SI30K MiX HEOE3NEeKOH —
HeOE3MEUYHOIO MOICI0 1 TSHKKICTIO HACIIIKIB.

PesyabraTu. B pe3ynbTari NpoBeJeHUX JOCIHIIKEHb 3’ICOBAHO, 10 KOKHY HeOe3neKy
HEOOXI1THO pO3MIISAaTH, BUXOSUH 3 TPHOX Pi3HUX BUAIB 30uTKiB. Lle no3Bossie peanizyBatu
e OAMH MEXaHi3M 3 BHABJICHHS HaWOUIBII CyTTEBHX HEOE3MEYHMX UWHHUKIB, SIKi
NIPU3BOJIATE JI0 3HAYHMX 3arajibHUX €KOHOMIYHUX BTpaT. Y BHUIAJKY NPUAHATHOCTI PU3UKY
BiJl KOXKHOTO OKPEMOTO HEOE3NEeYHOro YMHHHUKA 3 SBIISETHCS J10JaTKOBa MOXIIMBICTB iX
aHai3y Ha OCHOBI B3a€MO3B’SA3Ky MK (DiHAHCOBOIO MisSUTBHICTIO, €KOHOMIYHHMHU Ta
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npodeciiiHnnmu BTpatamu. Jpyruii mossrae y BU3Ha4€HHI MEX NPUUHATHOCTI PU3HUKIB, SIKi
(OPMYIOTECSL HE TIIBKM BHXOASYM 13 3arajlbHUX NPUHHATHUX EKOHOMIYHHMX BTpaT, a i 3
ypaxyBaHHSIM CTaOUIBHOCTI poOOTH BCchoro miampuemcTBa. lle mepembadae HEOOXiTHICTH
aKTUBHO IHBECTyBaTM B HOBI TEXHOJIOTii, BUXOIIYHM BiJJ KOPOTKOCTPOKOBUX 1
JOBFOCTPOKOBHX HNEPCHEKTHB.

BusnadeHi OCHOBHI BHIM HEOE3MEK, sIKi HABEJCHI B PEECTPi PU3MKIB, KUl po3po0Iste
OpraHizamisi JUii BH3HAYCHHS IHTerpamii HeOe3lmek, IO CKIANaeTbes 3 TNPHUPOIHUX,
TEXHOTEHHHX, €KOJIOTIYHUX, IPO(ECiiHIX Ta eKOHOMIYHHUX Ipyn HeOe3mek i HeOe3meTHnx
YUHHHKIB. Po3po0ieHo Mozenb 1 anropuTM KepyBaHHS PHU3MKAMHM Ha OCHOBI IO€JIHAHHS
PI3HMX HACHiAKIB HeOE3MeK 10 eKOHOMIYHHMM, EKOJOTIYHUM (haKTopaMm, BTpATH JKUTTS Ta
310pPOB’ 5.

HaykoBa wHoBH3Ha. Bu3HaueHO B3a€MO3B’S30K MK IMOBIPHICTIO HacTaHHS
HeOe3neyHol Mofil Ta TSHKKICTIO Pi3HUX BHIIB HACHIAKIB — EKOHOMIYHHX, €KOJIOTIYHUX Ta
npodeciifHnx HeOe3nek yepe3 anani3 niarpam Eitnepa-Benna.

IpaxTHyna winHicTh. PO3p0o0ICHO OCHOBHI NMPUHIUIY KePYBaHHSA PU3UKaMU Pi3HUX 3
ypaxyBaHHSAM pi3HHX BHIIB BTpaT: E€KOHOMIYHHX, CKOJOTIYHHX Ta JKHATTS 1 3I0POB’S
MIPaLiBHUKIB.

KurouoBi cinoBa: Pusnk, mpodeciiini HeOe3mekn, eKOHOMIYHHIA PH3HK, €KOJIOTIdHHN
PpU3HK, podeciitHuil pU3HK.
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