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OCCuRReNCe
Purpose. Substantiation of the urgency of the scientific principles elaboration on evaluating risks of occupational 

danger occurrence for use in the occupational health and safety management systems (OHSMs).
Methodology. The research on risk evaluation of occupational danger occurrence problem has been conducted by 

means of study with subsequent theoretical analysis of:
- the normative legal documents of Ukraine concerning risk management in the occupational safety field;
- risks evaluation purposes;
- methodology of risk identification;
- procedures and steps of evaluating risks of occupational danger occurrence.
findings. The legal documents concerning both the risk evaluation and management regarding occupational dan-

ger occurrence were analyzed. On the basis of the analysis, the problems concerning the purposes, terminology and 
methodology of risk evaluation processes were revealed. The analysis of the main stages of general risk evaluation was 
conducted and system problems were identified which significantly influence the evaluation implementation quality 
and objectivity and concurrently cast doubt upon feasibility of evaluation procedures within existing standards. The 
urgency of the scientific principles elaboration on evaluating the risks of occupational danger occurrence was substan-
tiated, which will essentially contribute to the evaluation procedure simplification as well as to improvement of its 
quality and objectivity of implementation.

Originality. For the first time, the urgency of the issue was substantiated; both principles and directions for the 
scientific principles elaboration on evaluation of risks of occupational danger occurrence are formulated for use in the 
occupational safety management systems in Ukraine and internationally.

Practical value. The obtained results will be used as an analytic basis contributing to elaboration of scientific prin-
ciples of risk evaluation regarding occupational danger occurrence.

keywords: occupational safety, occupational risk, industrial safety, risk, normative legal documents

Introduction. The main purpose of occupational 
safety management system functioning at enterprises 
and in organizations is creating and maintaining healthy 
and safe working conditions, accidents and occupation-
al diseases prevention. The accidents occurrence at the 
enterprise becomes possible as caused by the existence 
of dangerous and harmful production factors and other 
contributing factors (human factor, natural environ-
ment and others), which can involve, separately and in 
combination, a negative influence on the employee. By 
their nature, these factors can be stochastic and non-
stochastic.

The purpose achievement and OSH management 
system implementation quality depend on efficiency of 
eliminating (minimizing) these factors within a certain 
enterprise. The main problem is the elimination (mini-
mization) of factors of stochastic nature, since they have 

a high degree of uncertainty concerning probability of 
their occurrence and severity of their consequences. 
Such factors cause most accidents (according to various 
estimations, about 80‒99 %) at enterprises [1, 2].

Elimination (minimization) of factors causing the 
accidents takes place during a risk management process.

The risk management process involves conducting 
the following steps:

1. Identification of all potential danger.
2. Probability determination of the certain danger 

occurrence and severity of their consequences.
3. Risk level evaluation on the danger occurrence 

(quantitative risk evaluation).
4. Critical risk evaluation (by the criterion of admis-

sibility).
5. Risk ranking by priority.
6. Elaboration and implementation of safety ways 

and means.
7. Monitoring, verification and correction.
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In terms of practical implementation, the most dif-
ficult stages are the first four ones which can be current-
ly considered as a sequence of general risk evaluation 
process or risk evaluation [3].

Analysis of the recent research. The risks of occupa-
tional danger occurrence problems have been viewed in 
the following scientific works. However, these research 
analyses revealed a series of unresolved problems and dis-
advantages.

Thus, in study [4] the analysis was conducted, inter-
pretation of “risk” term and its classification were offered; 
it was marked that the any risk evaluation procedure can 
be conducted within the general risk theory using its tools. 
However, such tools are sufficiently generalized and com-
plex and need to be systematized within elaboration of 
certain methods that could be applied to solve the occu-
pational danger occurrence tasks using the computer. 
Therefore, creation of the scientific principles allowing 
one to elaborate such methods based on the general risk 
theory tools still remains an unsolved problem.

In article [5] a general analysis was conducted and 
the disadvantages of existing risk evaluation methods 
were revealed. The relationship between the erroneous 
risk evaluation procedure and the causes of accidents 
that occurred at UK businesses was viewed. The general 
problems of risks evaluation at enterprises were identi-
fied; creation of the multidisciplinary expert groups 
which, in the authors’ opinion, will improve the quality 
and objectivity of appropriate procedure was suggested. 
However, creation of this expert group can only improve 
the quality and objectivity of certain risk evaluation 
stages, such as danger identification; it does not solve 
systemic methodological problems of the evaluation. In 
addition, it is obvious that creation of such expert groups 
and implementation to permanent risk evaluation pro-
cedure for all practical purposes are affordable only for 
enterprises with significant financial resources.

In study [6] the risk evaluation system in Finland, 
one of the most prosperous countries of the world in 
terms of occupational safety and industrial safety level, 
were viewed. The urgency and importance of the evalu-
ation procedure were accented within improving the 
minimization dynamics of several indicators such as the 
series of accidents and fatalities, GDP growth, and oth-
ers. It is noted that the risk evaluation process in Fin-
land is based on a combination of tools and expert 
methods whose number exceeds one hundred, but no 
scientific principles concerting selection objectivity and 
use of these methods or their combinations exist.

In article [7] the risk evaluation problems at enter-
prises in India were viewed. To this effect, an analysis of 
the normative legal documents on risk evaluation and 
management was conducted, as well as the assessment 
of risk evaluation system effectiveness for the developing 
countries’ economies. The exceptional importance of 
conducting an objective risk management procedure to 
improve the country’s economic and social indicators 
was marked. The main problems of risk evaluation pro-
cedure, with the major ones including the lack of uni-
tary instruction concerning procedure methodology 
and the united relevant evaluation criteria, were identi-

fied. The research disadvantages can refer to the lack of 
suggestions concerting creation of scientific principles of 
the risk evaluation whose urgency and necessity of exis-
tence are accented by the authors.

In study [8], within determination of promising ways 
to improve the occupational health and safety manage-
ment system, the necessity of scientific research system-
atization and risks evaluation methods standardization 
were identified, purposely to create unified, scientifically 
based risk-oriented approach for reforming principles 
occupational safety and health in Ukraine.

Improvement of the methodological approaches to 
risk evaluation in the system of occupational safety 
management was exposed [9]. The existing risk evalua-
tion methods were analyzed by the authors and it was 
indicated that their large number, as well as the lack of a 
common terminology and structured tools system, 
could lead to errors in the results obtained. It was also 
marked that the risk-oriented approach in practical im-
plementation of OHS systems is complicated by the lack 
of a universal approach concerning risk evaluation and 
related automated systems that could simplify the evalu-
ation procedure implementation significantly and im-
prove the preventive safety measures quality.

Objectives of the article. The purpose of this study is 
substantiation of the urgency of creating scientific prin-
ciples of risk evaluation on occupational danger occur-
rence for its use in occupational health and safety man-
agement systems.

This purpose achievement can be carried out by 
solving the following tasks:

- to conduct the analysis of normative legal docu-
ments and basic terminology concerning risk evaluation 
in the occupational safety field;

- to analyze the main stages of risk evaluation of oc-
cupational danger occurrence;

- to identify the main practical problems of imple-
mentation of risks evaluation of occupational danger oc-
currence procedure in occupational health and safety 
management systems;

- to formulate the basic regulations and directions for 
development of scientific principles of risk evaluation of 
occupational danger occurrence.

Presentation of the main research. General require-
ments, recommendations concerning risk evaluation in 
the occupational safety field, as well as relevant termi-
nology, are set out in the following normative legal doc-
uments as valid currently:

- DSTU OHSAS 18001 : 2010. Occupational hy-
giene and safety management systems. Requirements 
(harmonized with OHSAS 18001 : 2007);

- DSTU OHSAS 18002 : 2015. Occupational hy-
giene and safety management systems. Basic principles 
of OHSAS 18001:2007 compliance (harmonized with 
OHSAS 18002 : 2008);

- DSTU GOST 12.0.230 : 2008. Occupational safety 
management systems. General requirements (harmo-
nized with ILO-OSH 2001);

- DSTU IEC/ISO 31010 : 2013. Risk management. 
Methods for general risk evaluation (harmonized with 
IEC/ISO 31010 : 2009);
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- DSTU 2293 : 2014. Occupational health. Terms 
and definitions of key concepts;

- DSTU ISO Guide 73 : 2013. Risk management. 
Glossary of Terms (Harmonized with ISO Guide 
73 : 2009);

- Others, including those which are referred to in the 
above standards.

The logical beginning of risk evaluation process con-
sists of defining the basic terminology. It is necessary in 
order to:

- clearly formulate the research purpose and tasks 
(including those by danger identification);

- evaluate the state and availability of necessary re-
sources for relevant process conducting;

- select the necessary evaluation method;
- obtain a reliable result that meets the standardized 

evaluation criteria.
The “risk” term is very multifaceted, since it is di-

rectly related to the “incident” concept [10]. An inci-
dent may have a negative or positive character and vary 
by manifestation (implementation) degree [10].

In the occupational safety field, an incident, denoted 
at the “risk” term, has a clearly negative character being 
associated with another term, “harm” [11]. The “harm” 
concept is interpreted as “damage to the health of people 
and/or damage to property or the environment, or a com-
bination of these kinds of damage”, and the “risk” term is 
interpreted accordingly as a “probability combination of 
causing of damage and severity of the harm” [11].

According to their application field recommenda-
tions, such terms are intended to be used by the executive 
authorities, economic entities that elaborate, consult, 
review normative documents in the occupational safety 
field and are recommended [11] to be used in:

- all types of normative documents concerning oc-
cupational safety;

- work on standardization;
- scientific, educational, methodical and publicistic 

editions;
- work of enterprises, institutions and organizations 

operating in Ukraine, technical committees for stan-
dardization, scientific-technical and engineering societ-
ies, ministries (departments).

However, other normative and legal documents in 
the occupational and industrial safety field attribute a 
negative incident concept exclusively to a person, more 
precisely to human security [12, 13]. Accordingly, the 
term “risk” is defined as “the correlation between the 
accident probability and the effect (-s) and the severity 
of injury or health deterioration that may be due to such 
an incident or effect (-s)” [12].

The standard considered for use of common terminol-
ogy for those risk management responsible officers, devel-
opers of national and industry standards, guidelines, pro-
cedures, codes of established risk management practices, 
and so forth, generally associates the risk with such a term 
as a “purpose” [10]. Accordingly, the term “risk” is de-
fined as an uncertainty concerning purpose achievement 
[10]. Based on the terms specified in the standard [10], a 
normative legal document has been elaborated exposing 
guidelines for selecting and applying general methods for 

risk evaluation. This is the standard DSTU IEC/ISO 
31010 : 2013. Risks management. Methods for general risk 
evaluation (harmonized with IEC/ISO 31010 : 2009).

The process of general risk evaluation is defined as a 
consecutive process including stages of identification, 
analysis and risks evaluation [3, 10], where the identifi-
cation process involves identifying, understanding and 
describing risks. The analysis process is conducted in or-
der to understand the risk nature and determine the risk 
level. So, the risk analysis determines the consequences 
and their probability for the identified risk incidents, tak-
ing into account the availability and effectiveness of safe-
ty ways and means, as well as the risk level [3]. In this 
case, the risk level is determined by a combination of 
results as to the identified incidents probability and con-
sequences [3]. Risk evaluation is interpreted as: compar-
ing the risk analysis results with risk criteria to determine 
the risk probability and its admissibility degree [10].

At the same time, other existing standards suggest for 
the appropriate application of another term “risk evalu-
ation”. Risk evaluation is a process of risk evaluation 
which is caused by danger, taking into account the ade-
quacy of available management tools and the decision 
on risk admissibility or inadmissibility [12, 14]. The 
above definition is more general and does not provide 
accurate understanding of the evaluation steps conduct-
ed, although it is obvious that these steps will be similar 
to those described above.

Thus, the first problem faced by an economic entity 
when it comes to the risk management process is to de-
termine the purposes of achieving the result, which are 
not completely obvious (Figure).

The second problem is the lack of a common meth-
odology in the relevant standards for the implementa-
tion of overall risk evaluation process and its stages.

Therefore, a qualitative risk management process 
and the desired result are impossible without defining a 
clear purpose and understanding of the evaluation im-
plementation methodology.

Due to the uncertainty concerning the purposes and 
methodology of implementing the risk evaluation pro-
cess, one more problem arises for enterprises which re-
lates to resources. That is, if the purpose is to ensure hu-
man safety while performing a labor activity, appropri-
ate resources must be available to manage such risks. If 
the purpose is expanded and, therefore, additional risks 
are considered, the number of resources to manage 
those risks should be increased. It is also obvious that 
increasing the purposes as to the number of risks that 
shall be managed by a particular person (or unit) at the 
enterprise, the task is complicated and the precondi-
tions for reducing the expected result quality are laid.

Thus, the lack of a common terminology on the 
“risk” concept and a unified methodology for its evalu-
ation in the occupational safety field can result in a 
number of problems related to the purpose definition, 
allocation and availability of resources for their imple-
mentation, as well as the risk management quality.

The term “occupational safety” understood as a 
“system of legal, socio-economic, organizational and 
technical, sanitary-hygienic, therapeutic and prophy-
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lactic ways and means aimed at maintaining the health 
and working capacity of a person in the workflow” gives 
an unequivocal answer to the question of purpose setting 
concerning occupational safety risks [15].

According to the definition, the purposes should be re-
lated exclusively to ensuring the human safety and main-
taining the human life and health during workflow. That is, 
they are related to minimizing (eliminating) occupational 
danger, i.e. danger which can lead to injuries, sickness or 
death of the employee during professional activities [11].

Separation of material and environmental harm from 
human life and health harm has an effect on the stan-
dard [14]. However, such risks should also be evaluated 
if they can affect the health and safety of a person during 
in the workflow.

Defining the purpose allows proceeding directly 
with the overall risk evaluation process.

Taking into account the fact that standard [3] is one 
of the main governing documents describing the process 
and methods of general risk evaluation the most com-
prehensively each economic entity should depend on its 
provisions in the first place.

As stated above, this standard defines general risk 
evaluation as a common process for identifying, analyz-
ing and evaluating risks [3]. Accordingly, the first stage 
(risk identification) is defined as a process of revealing, 
perceiving and recording risks [3].

In order to conduct the risk identifying process, expert 
methods in the form of individual methods and their com-
binations according to the applicability criteria are mainly 
proposed to apply [3]. There are three such criteria:

- always applicable;
- applicable;
- not applicable.
According to the standard, one (or combination of 

several ones) of 25 applicable and always applicable 
methods should be selected by the entity (enterprise, or-
ganization, institution, and others) [3]. In addition to 
these criteria, the method should be selected in accor-
dance with certain characteristics that are the most ap-
propriate for an individual economic entity, namely:

- available resources and opportunity;
- the nature and degree of uncertainty;
- complexity;
- the possibility of obtaining quantitative results.
Further, the standard provides an analytical guide 

for each of the methods, which includes:
- a general overview;

- recommendations on the application, the need for 
input data and the process sequence;

- information on the expected results;
- method advantages and application limits.
The identification process conduction allows the 

next step: risk analysis consisting of two interconnected 
stages. The first one is the identified dangers probability 
evaluation, and the second one serves to determine the 
level of identified dangers implementation severity.

Risk analysis is the most difficult stage, since it is 
necessary to evaluate all possible results of implementa-
tions (by probability) of each identified danger, and then 
to determine all possible consequences for each result 
according to the severity level. In order to obtain the 
most objective result (by the danger incident probability 
and severity), influence of other factors (“human”, ex-
ternal, and so forth) on the identified factor (as well as 
their possible combinations) should be taken into ac-
count along with the evaluation of availability and ef-
fectiveness of safety measures and means. The obliga-
tory stages of the consequence probability and severity 
evaluation involve verifying the final results.

To accomplish the risk analysis stage, the application 
of qualitative, semi-quantitative and quantitative meth-
ods is proposed which are selected by the economic en-
tity in the same way as the identification process by the 
criterion of applicability and criterion characteristic [3]. 
The most susceptible in terms of the result convenience 
are quantitative methods.

To evaluate the danger occurrence probability there are 
about 20 methods available to be used, and about 23 are 
suggested to determine the number of consequences [3].

According to the concept, the “risk” is a combina-
tion of the danger occurrence probability and its imple-
mentation severity. Combining these two components, 
it is possible to obtain the following intermediate evalu-
ation result: the danger occurrence risk level or a quan-
titative risk evaluation. To determine the risk level, 
about 20 methods are suggested to select.

The next stage ‒ risk evaluation [3] is a process of 
comparing the obtained risk analysis results with risk 
criteria. There are different admissibility criteria in dif-
ferent fields of activity when it is required to implement 
a risk evaluation process. They differ by their essence 
(financial, environmental, socio-political, security and 
other criteria), by the admissibility scale (acceptable 
with verification, acceptable, admissible, unacceptable, 
and so on) and other parameters.

Fig. Problem of determining purposes during risk evaluation on occupational danger occurrence by the economic entities
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There are no uniform, standardized criteria for risk 
evaluation in the occupational and industrial safety field. 
During evaluation process, it is proposed to be supported 
by approach which divides the risks into three ranges [3]:

1. The upper range is an unacceptable risk level. This 
range risks must be minimized regardless of the neces-
sary resources or benefits that potentially can be derived 
from activities in this risk conditions.

2. The average range corresponds to the levels where 
benefits and advantage from activities in risk conditions 
are balanced with potential negative consequences.

3. The lower range is an insignificant risk level when 
the economic entity business activities can be carried 
out without additional measures to minimize risks.

For the risk evaluation process conducting, 21 al-
ways applicable and applicable methods are proposed to 
select from.

Finally, the last stage is the risk ranking by signifi-
cance. This stage purpose is to reject insignificant risks 
and to focus on processing the most significant ones, 
thus allowing [3]:

- to process the risk without further general evaluation;
- to reject insignificant risks, whose processing is in-

appropriate;
- to conduct a more detailed evaluation process.
It should be noted that the risk ranking stage is pro-

posed to be implemented before the evaluation process 
beginning; in this case the above stage is named the pre-
liminary analysis stage. However, possible disadvantag-
es will be presented further.

What main problems of general risk evaluation pro-
cess can be identified in terms of its practical implemen-
tation by the economic entity? For a more accurate un-
derstanding, problems of possibility of implementing 
each stage are analyzed, and using the obtained result 
the general problems of risk evaluation of occupational 
danger occurrence are determined to be used in the oc-
cupational health and safety management systems.

The possibility problems of practical implementa-
tion respectively to the first stage ‒ risks identification 
are considered.

Analyzing the phrase itself, one can ask a question: 
How can the risk be identified [3]? It is not compre-
hended how uncertainty in terms of achieving purposes 
can be identified, understood, and recorded.

The main purpose of risk management process is to 
ensure the safety and preservation of human health dur-
ing workflow. That is, the purpose consists in protection 
against the action of every potentially danger, harmful 
and other negative factors, including the prevention of 
the employee’s own erroneous actions. Thus, it is obvi-
ous that not the risks, but the above factors that could 
have negative influence on the human within the “hu-
man ‒ engineering system ‒ environment” system indi-
vidually or in certain combinations should be identified. 
Therefore, such factors could be considered as dangers 
or occupational dangers [11, 13].

From the existing standards, the process identifica-
tion procedure is not comprehended. It is noted that this 
process “covers the identification of risk causes and 
sources (dangers in terms of physical harm), incidents, 

situations or conditions that could material influence on 
the achievement of purposes, as well as identification of 
the nature of this influence” [3]. Talking into account 
the large nomenclature of these factors and the resulting 
action’s varied nature, it is obvious that the identifica-
tion processes should differ methodologically. There-
fore, these factors should be considered as an additional 
criterion during selecting appropriate identification 
method that is proposed by the standard [3].

By the identification methodology particularity, all 
factors (dangers) could be divided into two main groups:

1. Factors subjected to instrumental measurement 
(objective identification).

2. Factors not subjected to instrumental measurement.
The factors of first group include levels of in-plant 

noise, vibrations and microclimatic parameters of the 
working environment, occupied zone air cleanness indi-
cators, and others. The second group factors include 
psycho-physiological factors, the “human factor”, sto-
chastic factors of the environment and some danger and 
harmful production factors, whose influence can never 
be quantified (for example, “direct and reflected gleam”, 
and others) [16].

The factors identification process should be con-
ducted by the economic entity itself, or by an expert or 
expert group involved in that process implementation. 
They can conduct identification relying on:

1. Current normative and legal documentation.
2. Their own knowledge and experience.
3. Results of instrumental measurements of certain 

factors characteristics.
The first group factors identification due to the pos-

sibility of instrumental measurement could be consid-
ered an objective process and, thus, be conducted using 
known methods, which are clearly described in the nor-
mative legal documents.

The second group factors identification is more com-
plicated, because it is impossible to measure their charac-
teristics in an instrumental way. The methods specified in 
the normative legal documents for identifying such fac-
tors relate to expert methods in their essence. Therefore, 
the economic entity can conduct the identification pro-
cess only based on their own knowledge and experience.

The conducted preliminary analysis shows that the 
general identification procedure is carried out on the 
relevant term basis, regardless of the selected methodol-
ogy [17]. Identification (lat. Identifico – to equate) is the 
procedure of recognizing an unknown object by its 
equating to some known one based on the coinciding 
particularities [18]. In this case, the second group fac-
tors should be considered as the recognition object.

It is obvious that the identification procedure for the 
second group factors always has an approximate charac-
ter, since it is impossible to conduct an objective identi-
fication of the reason for such factors not to have any 
quantitative (objective) particularities physically. There-
fore, the second group factors can be identified only by 
coincidence of their qualitative (nominal) particulari-
ties. Such factors’ nominal particularities are formed by 
the economic entity or expert (contractor) at the stages 
of their educational process at educational organization, 
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while passing production and other practices [19]. 
Therefore, in this case the identification process objec-
tivity depends directly on the depth of knowledge (learn-
ing and education quality) and the expert’s experience.

Thus, the main problems of the practical and objective 
identification process implementation are the following:

- uncertainty regarding the standards requirements 
concerning the identification purpose and methodology;

- necessity of having in-depth relevant knowledge 
and experience for the responsible executive (an eco-
nomic entity, an expert);

- possibility of erroneous selection of an identifica-
tion method (due to their large amount and subjectivity 
of the select by the proposed criteria), as well as its prac-
tical implementation;

- necessity of spending considerable time and effort on 
the required method (techniques combination) selection.

  The second stage is the identified dangers (factors) 
probability evaluation, identification of the danger severity 
and the risk level (the first, second and third stages of the 
risk analysis process) [3].

It is obvious that to obtain objective results of proba-
bility evaluation of occupational danger origin and to 
determine its consequences severity, the expert must 
have in-depth knowledge in the higher mathematics field 
(especially the relevant special areas), as well as occupa-
tional safety, industrial safety and special (technological) 
disciplines. In-depth knowledge in higher mathematics 
is needed to understand the selection alternatives and 
possibility of using existing methods to obtain quantita-
tive probability and to estimate results (necessary to de-
termine the risk level), as well as for probability of the 
mathematical analysis of the obtained results veracity. 
And the knowledge in the occupational safety, industrial 
safety and special disciplines field is needed for:

- objective evaluation of effectiveness of the existing 
safety measures and means;

- identification of all potential factors within the 
“human ‒ technical system ‒ environment” system 
which could influence the danger occurrence probabili-
ty and such probability consequences separately or in 
combination;

- an analysis on primary and secondary consequenc-
es of the danger implementation;

- evaluation of “human factor” possible demonstra-
tions, which are analyzed with difficultly by the mathe-
matical analysis;

- possibility of expert analysis of veracity of the ob-
tained results.

 In addition, to determine the risk level it is necessary 
to process a significant amount of data and their combi-
nations; it is impossible without the availability of spe-
cial technical equipment and software at the enterprise.

Consequently, the main problems of practical and objec-
tive implementation of risk analysis process are the following:

- necessity of having in-depth knowledge and com-
petence in the field of higher mathematics, as well as oc-
cupational safety, industrial safety and special (techno-
logical) disciplines for the expert;

- possibility of erroneous selection of the appropriate 
methodology and its practical application;

- necessity of spending considerable time and effort on 
the required method (techniques combination) selection;

- necessity of availability of special technical equip-
ment and software for calculations at the enterprises.

The next step is the process of risk evaluation (criterial 
risk evaluation). The risk analysis process results are rec-
ommended to evaluate by three ranges [3]. These ranges 
are based on the balance between the benefit from the 
economic entity’s activity and the potential negative 
consequences of such activity. The responsibility for de-
termining the ranges and the respective balance rests 
with the economic entity. Moreover, the ranges limits 
which the economic entity should never go beyond are 
not clearly defined within the normative legal docu-
ments. Risk evaluation criteria should be elaborated by 
each economic entity independently, according to the 
recommendations [3]. As the criteria elaboration basis 
the following characteristics can be considered [3]:

- agreed purposes;
- criteria identified in the specifications;
- general data sources;
- current industry criteria;
- readiness to risk;
- legal and other requirements for certain equipment 

or certain cases of its application.
The independent elaboration of risk evaluation of 

occupational danger occurrence criteria by the econom-
ic entity has the following main problems:

1. Establishing of criteria of economic expedience 
motives. As historical experience proves, for economic 
entity “temptation” always exists to obtain surplus prof-
its even at the expense of human security and working 
conditions worsening. This problem is especially topical 
for only developing economy countries where the hu-
man consciousness (both the employer and the employ-
ee) concerning the safety aspects priority over the eco-
nomic benefits is not completely formed yet.

2. Fallibility of criteria elaboration procedure for risk 
evaluation of occupational danger occurrence. It is ob-
vious that economic entity should have in-depth special 
knowledge to determine the risk elaboration criterion as 
an important indicator. The problem is deepened due to 
the generalized principles recommended in the standard 
for criteria elaboration and due to lack of their relating to 
a certain branch of industry. It is obvious that the risk 
evaluation of occupational danger occurrence criteria 
should be elaborated only considering a specific indus-
try orientation and just such principle should be the ba-
sis. Bringing the criteria ranges into step of, for example, 
a current risk level of 1 ⋅ 10-6 incidents per year (which, 
for example, can be taken as a basis in accordance with 
recommendations [3]), is not correct. It is impossible to 
compare the occupational danger risk levels in, for ex-
ample, the mining industry field and in banking field. In 
certain fields, reaching the current risk levels is practi-
cally impossible, especially in terms of their existence 
economic expediency [20].

3. Possibility of conflict situations which arise from 
during the risk level evaluation of economic entity’s activ-
ity by the state supervisory authorities. Such an evaluation 
is regulated by the Law of Ukraine “On the Basic Princi-
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ples of State Supervision (Control) in the Economic Ac-
tivity Field” and should be conducted by the criteria elab-
orated in accordance with an appropriate method [21]. 
However, the fact that the critical limits of risk evaluation 
ranges are not established by the law could result in non-
acceptance of evaluation results objectivity by the eco-
nomic entity, since the evaluation criteria elaborated by 
them can differ significantly from the evaluation criteria 
elaborated by the supervisory authority. That is, the lack 
of unification and limits established by the law concerning 
the risk evaluation ranges (by the industrial branch) fore-
closes a possibility of conducting objective controls of the 
occupational safety level at enterprises by risk level.

The final stage of general evaluation process is the 
risk ranking by significance which is proposed to be im-
plemented before the process of criterial evaluation of 
risks. However, the decision-making procedure of risk 
processing (processing discard) without the criterial 
evaluation can allow:

- neglecting by certain (low probable) risks that can 
cause severe consequences;

- availability of frequently occurring (highly proba-
ble) insignificant risks, with severe cumulative effects 
consequences.

It is possible to agree with the fact that conducting 
risks ranking at the last stage complicates the evaluation 
process to a certain extent. However, taking into account 
the exceptional importance of the evaluation purposes, 
namely human life and health, the thorough danger 
analysis should be priority.

Thus, the analysis of general evaluation of occupa-
tional danger occurrence process stages revealed series of 
systemic problems that not only can influence signifi-
cantly the quality and objectivity of the evaluation con-
duction, but also cast doubt upon practical possibility of 
implementing this process within the existing standards.

Despite the rather complete methodological support 
of the general risk evaluation process, this process can-
not be considered as sufficient one, and, most crucial, as 
comprehensible and easy to use for economic entities.

In the first place it concerns the economic entities 
with insignificant financial and human resources. For 
Ukraine, where 99.8 % of economic entities are small and 
medium-sized businesses, the risks evaluation process 
complexity is relevant particularly [20]. All evaluation 
stages should be conducted by such economic entity itself; 
it is possibility due to having a series of different knowl-
edge and competencies. Namely, in-depth complex knowl-
edge and competencies are necessary in the following fields:

- occupational safety and industrial safety (on a risk-
oriented approach basis);

- higher mathematics and its special areas (theory of 
probability, decision making, and others);

- human psychology;
- special subjects relating to the peculiarities of tech-

nological processes organization and functioning.
The necessity of having such knowledge and compe-

tencies is explained due to the large number of proposed 
risk methods for identification, probability, consequenc-
es, level and evaluation (at the very least 25, 20, 23, 20, 
21 and their combinations, respectively), which in prac-

tice have a very small number of professional experts, as 
well as due to their complexity. In addition to knowledge, 
the expert’s desirable competence level includes at least 
5 years’ experience of practical professional work.

This fact is fair, since none of training programs 
among all levels at educational organization in Ukraine 
has foreseen or foresees such complex knowledge and 
competencies for training specialists. In addition, the 
latest trends concerning decrease in scheduled hours for 
studying occupational and industrial safety subjects, re-
moving these subjects from the “normative” category, 
the nonobligatoriness to elaborate relevant sections of 
graduation theses and other negative aspects significant-
ly reduce the required knowledge level of future profes-
sionals. Still on the contrary, increasing “computer lit-
eracy” subjects are gaining popularity.

Thus, it is obvious that improving the existing com-
plicated risk evaluation procedure for its simplification 
is necessary. However, it is not a simplification of the 
methodology itself which is meant, but the simplifica-
tion of its use.

Consequently, the process complexity, responsibility for 
achieving the purposes (human life and health), as well as 
a series of identified methodological problems having a sys-
temic nature, require not only the corrective measures im-
plementation, but the scientific principles elaboration of 
risk evaluation regarding occupational danger occurrence.

The basic regulations for such principles elaboration 
are the following:

- objectivity (especially at identification and risks 
analysis stages);

- taking into account demonstrations of stochastic 
factors (“human”, external, and others);

- simplicity for use;
- obtaining quantitative results;
- accurate evaluation criteria;
- possibility of implementation of the evaluation 

procedure using available hard- (personal computers) 
and software.

The achievement of these regulations should be con-
ducted in two main directions:

1. Elaboration of a scientifically substantiated math-
ematical model for the risk evaluation process of occu-
pational danger occurrence.

2. Creating available software based on this model for 
users (for example, using the Windows-based system).

This model should be elaborated based on well-
known risk evaluation methods. It should be presented 
as a new, generalized methodology, which includes all 
the advantages of the above ones and takes into account 
their disadvantages [17]. Considering the fact that the 
perspective methodology is constructed on the basis of 
international standards for risk management, it could be 
recommended for use by economic entities in Ukraine 
and in other countries of the world.

Conclusions and recommendations for further re-
search. The analysis of normative and legal documents 
concerning the risk evaluation of occupational danger 
occurrence revealed problems related to the lack of a 
common terminology for risk concept and the method-
ology of its evaluation.
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The risk evaluation procedure involves the following 
sequence of basic steps: risk identification, analysis and 
evaluation, each of these steps has some problems con-
cerning the possibility of their practical implementation 
within the occupational safety management system.

The analysis of the existing procedure revealed series 
of main systemic problems at all stages of the general 
risk evaluation. The above problems could influence sig-
nificantly the evaluation process quality and objectivity 
and cast doubt upon the practical possibility of its im-
plementation within existing standards.

The procedure complexity, responsibility for achiev-
ing the purposes, as well as series of identified systemic 
problems require creating of scientific principles elabo-
ration of risk evaluation regarding occupational danger 
occurrence, which is a perspective way of this research 
development.

The basic regulations for such principles elaboration 
are the following:

- objectivity;
- taking into account demonstrations of stochastic 

factors;
- simplicity for use;
- obtaining quantitative results;
- accurate evaluation criteria;
- possibility of implementation of the evaluation 

procedure using available hard- (personal computers) 
and software.

The achievement these regulations should be con-
ducted in two main directions:

1. Elaboration of a scientifically substantiated math-
ematical model for the risk evaluation process as to oc-
cupational danger occurrence.

2. Creating available software based on this model 
for users (for example, using Windows-based system).
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Актуалізація розробки наукових основ 
оцінки ризиків виникнення професійних 

небезпек

А.П. Бочковський
Одеський національний політехнічний університет, 
м. Одеса, Україна, е-mail: andrew.bochkovsky@gmail.com

Мета. Обґрунтування актуальності створення на-
укових основ оцінки ризиків виникнення професій-
них небезпек для застосування в системах управлін-
ня охороною праці (СУОП).

Методика. Дослідження проблем оцінки ризи-
ків виникнення професійних небезпек проводили-
ся шляхом вивчення й теоретичного аналізу:

- нормативно-правової бази України щодо ке-
рування ризиками в галузі охорони праці;

- цілей оцінки ризиків;
- методології ідентифікації ризиків;
- процедури та етапів оцінки ризиків виникнен-

ня професійних небезпек.
Результати. Проаналізовані нормативно-правові 

документи щодо оцінки та керування ризиками ви-
никнення професійних небезпек. На основі аналізу 
виявлені проблеми щодо цілей, термінології та мето-
дології процедури оцінки ризиків. Проведено аналіз 
основних етапів загального оцінювання ризиків і ви-
явлені системні проблеми, що суттєво впливають на 
якість і об’єктивність їх виконання, а також ставлять 
під сумнів практичну можливість здійснення проце-
дури оцінки в рамках існуючих стандартів. Обґрун-
тована актуальність створення наукових основ оцін-
ки ризиків виникнення професійних небезпек, що 
дозволить значно спростити процедуру оцінки й під-
вищити якість і об’єк тив ність її проведення.

Наукова новизна. Уперше обґрунтована актуаль-
ність і сформульовані принципи й напрями ство-
рення наукових основ оцінки ризиків виникнення 
професійних небезпек для застосування в системах 
управління охороною праці як в Україні, так і у сві-
товій практиці.

Практична значимість. Отримані результати бу-
дуть використані як аналітична база для створення 
наукових основ оцінки ризиків виникнення про-
фесійних небезпек.

Ключові слова: охорона праці, професійна небезпека, 
промислова безпека, ризик, нормативно-правова база

Актуализация разработки научных 
основ оценки рисков возникновения 

профессиональных опасностей
А.П. Бочковский

Одесский национальный политехнический университет, 
г. Одесса, Украина, е-mail: andrew.bochkovsky@gmail.com

Цель. Обоснование актуальности создания на-
учных основ оценки рисков возникновения про-
фессиональных опасностей для применения в си-
стемах управления охраной труда (СУОТ).

Методика. Исследования проблем оценки рисков 
возникновения профессиональных опасностей про-
водились путем изучения и теоретического анализа:

- нормативно-правовой базы Украины по 
управлению рисками в области охраны труда;

- целей оценки рисков;
- методологии идентификации рисков;
- процедуры и этапов оценки рисков возникно-

вения профессиональных опасностей.
Результаты. Проанализированы нормативно-

правовые документы по оценке и управлению ри-
сками возникновения профессиональных опасно-
стей. На основе анализа выявлены проблемы, каса-
ющиеся целей, терминологии и методологии про-
цедуры оценки рисков. Проведен анализ основных 
этапов общего оценивания рисков и выявлены си-
стемные проблемы, существенно влияющие на ка-
чество и объективность их выполнения, ставящие 
под сомнение возможность практической реализа-
ции процедуры оценки в рамках существующих 
стандартов. Обоснована актуальность создания на-
учных основ оценки рисков возникновения про-
фессиональных опасностей, что позволит значи-
тельно упростить процедуру оценки и повысить 
качество и объективность ее проведения.

Научная новизна. Впервые обоснована актуаль-
ность, сформулированы принципы и направления 
создания научных основ оценки рисков возникно-
вения профессиональных опасностей для приме-
нения в системах управления охраной труда как в 
Украине, так и в мировой практике.

Практическая значимость. Полученные резуль-
таты будут использованы в качестве аналитической 
базы для создания научных основ оценки рисков 
возникновения профессиональных опасностей.

Ключевые слова: охрана труда, профессиональная 
опасность, промышленная безопасность, риск, нор-
мативно-правовая база
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