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' IMPROVING METHODOLOGY OF RISK
IDENTIFICATION OF OCCUPATIONAL DANGEROUS

Abstract
In the paper, according to the analysis of statistical data, correlation between the amount of occupational injuries and occu-
pational diseases in Ukraine within last 5 years is defined. Also, using methodology of the International Labor Organization
correlcation between the amount of accident fatalities and general number of accidents in Ukraine and EU countries (Austria, Great
Britain, Germany, Denmark, Norway, Poland, Hungry, Finland, France) is defined. It is shown that in spite of the positive dynamics
of decreasing amount of occupational injuries, the number of occupational diseases in Ukraine always increases. The comparative
analysis of the ratio of the number of accident fatalities to the total number of registered accidents showed that, on average, Ukraine
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exceeds the EU countries by this indicator by 100 times.

1t is noted, that such negative indicators (in particular, increasing amount of occupational diseases), may occure because of
imperfect methodology for identifying the risks of professional dangerous.

Also, it is ascertained that basing on the existed methodology, the identefication process of occupational dangerous is
quite subjective, which reduces objectivity of conducting quantitative assessment. In order to eliminate defined drawnbacks it is first
time proposed to use corresponding integral criterion to conduct the process of quantitative risk assessment

To solve this problem authors formulate and propose an algorithm of improving methodology of a process of analysing dan-
gerous and harmful production effects (DHPE) which are the mainest reasons of occupational dangerous.

The proposed algorithm includes implementation of four following successive steps: DHPE identification, indication of their
maximum allowed threshold of concentrations (levels), identification of the sources of identified DHPE, esimation of consequences

of manifestation.

The improved proposed methodology allows indentify risks of occurrence occupational dangerous in systems "human-
technical system-environment" even on the phase of its designing when dangerous and harmful manufactured factors are unknown

yet.

Key words: labour protection, industrial safety, occupational diseases, incidents rate, dangerous and harmful production ef-

fects, risks of occupational hazards, hazard, identification

Dangerous and harmful production effects
(DHPE) are the main causes for real and potential occu-
pational risks to occur and exist. Complete elimination of
DHPE is impossible in work conditions, but decline in
their negative influence and elimination of certain haz-
ards in some cases are a necessary and achievable task
that should be solved by developing and implementing
appropriate measures. A thorough analysis of potential
dangerous and harmful production effects that might oc-
cur at the time of exploiting a technical system is a meth-
odological basis for developing these measures. Safety of
both the technical system and worker operating it de-
pends on completeness and objectivity of the analytical
procedure.

One of the most important trends of the process of
the Ukrainian integration with the European Union is the
adaptation of the national laws to the EU legislation.
First of all, it concerns the legislative framework on la-
bour protection. Focusing exactly on the field of labour
protection is primarily associated with inveteracy, imper-
fection and sometimes lack of certain national laws and
regulations aimed at preventing dangerous and harmful
production effects (DHPE) as the main source of the oc-
cupational risks (hazards) formation.

In compliance with the International Labour Or-
ganization Conventions, EU Regulations and Article 153
of the Labour Code of Ukraine, an owner or a body au-
thorized by him shall provide a safe and harmless work
environment at all enterprises, establishments and organ-
izations. Provision of such conditions is usually per-
formed by analyzing potential DHPE (PDHPE) and im-
plementing appropriate measures for their reducing or

eliminating. However, as practice shows, it is very prob-
lematic to reasonably analyze PDHPE in a legal envi-
ronment by applying the existing laws and regulations on
labour protection.

The first problem is that a single basic instrument
that shall be used by a company owner (or a project de-
veloper) in Ukraine while analyzing DHPE is well-
known All-Union State Standard (GOST) 12.003 — 74
“Dangerous and Harmful Production Effects. Classifica-
tion”, which was adopted and amended 43 years ago.
However, for the time after adopting the document not
just the state has ceased to exist on the world map, for
enterprises of which this standard was being developed,
but new, previously unidentified types of the economic
activity and professions with their specific labour condi-
tions and risks have appeared as well.

The second and main problem lies in the absence
of a clear developed and legislatively recognized meth-
odology for analyzing potential DHPE in the said All-
Union State Standard (GOST) and even in the national
laws and regulations.

This inconsistence of the Ukrainian legal frame-
work conceals certain hazards while developing projects
for reconstructing or creating new technical systems
when a project developer has to identify potential DHPE
at his own subjective discretion, to determine their origin
source, their after-effects, thus imminently building cer-
tain risks (failures) in all the technology implementation
phases.

The problems of improvement and development
of the occupations risks (hazards) analysis and assess-
ment methodology, and improvement of job evaluation
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methods under the work conditions were considered in
the following final studies [1-4]. The analysis of litera-
ture sources revealed that despite a great number of sug-
gested methods there is nothing that we can use in prac-
tice while analyzing hazards (risks) of technical systems
being at the designing stage.

The purpose of this work is to set aspects of the
methodology for analyzing dangerous and harmful pro-
duction effects.

To achieve the said goal in the work, the follow-
ing tasks shall be completed:

- updating of the methodology for analyzing
DHPE;

- interpretation of components of the integral cri-
terion of the quantitative risk-based assessment of haz-
ards;

- analysis of available methods to identify DHPE;

- setting of aspects of the methodology for analyz-
ing DHPE.

The accidents analysis carried out on the basis of
the Ukrainian enterprises reveals that roughly a half of
their total number occurs due to the presence of danger-
ous and harmful production effects [5].

According to the data of the International Labour
Organization, circa 1200 people die every day due to
industrial accidents, and almost by 5 times more — 5400
people die from occupational diseases. Furthermore,
about 160 million cases of occupational diseases are reg-
istered every year. In every third case, a disease causes
the loss of capacity to labour for 4 and more working
days; and a total number of industrial accidents and oc-
cupational diseases over the world is assessed at 470 mil-
lion cases per year.

The situation in Ukraine stays questionable either
due to the incidents rate and cases of occupational dis-
eases. The ratio of the incidents rate and occupational
diseases has sustainably been increasing for last 5 years
despite a volatile economic situation (fig. 1).
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Fig. 1 — Ratio of the incidents rate and cases of
occupational diseases in Ukraine [6]

By the main indicators of the severity of injury,
such as the coefficient of fatal cases frequency (Cgy), the
ratio of number of fatal accidents to the total number of
registered accidents, Ukraine is far ahead of the EU (Tab.

1) [9].

016

Table 1. The ratio of number of fatal accidents to the
total number of registered accidents in the EU
and in Ukraine

Countries The ratio
Austria 0,057
Great Britain 0,014
Germany 0,8
Denmark 0,024
Norway 0,8
Poland 0,7
Hungary 0,54
Ukraine 10
Finland 0,07
France 0,16

So, how can we explain such a ratio? After all,
relevant bodies carry out a control of labour protection at
enterprises with the same diligence precisely upon these
indicators.

In the authors™ opinion, one of the most important
causes for such a situation to occur is a subjective ap-
proach (misconception) to the DHPE analytical proce-
dure at the stage of design of technical systems when
dangerous and harmful production effects of a target of
research (technical system) are still unknown.

It is worth mentioning that dangerous production
effects, which are the main causes of the incidents rate,
are subject to a more detailed forecast than harmful pro-
duction effects that can change several times in a rather
wide scope (increase of the dust level, air pollution,
noise, vibration and so forth), and facilitate the contrac-
tion and development of employees’ occupational diseas-
es.

Increase in the proportion of occupational diseas-
es in the total accident rate indicates the fact of necessity
to develop and obligatorily implement an objective, sci-
entifically based methodology for analyzing DHPE in
terms of legislation in all types of the industrial activity
as the fundamental principle for establishing safe tech-
nical systems.

But, running the DHPE analytical procedure is
obviously not sufficient to establish a safe technical sys-
tem. Achieving the safety implies, first of all, the quanti-
tative occupational risk assessment, i.e. a work environ-
ment and possible “human factor” displays. The next
phase is implementation of a system of respective
measures for minimizing and eliminating the said risks
on the basis of a gained assessment.

In the assessment practice, rating of targets of re-
search (assessment of occupational hazards in this case)
that ensures more accurate information acquisition be-
comes more and more significant. So, occupational risks
are identified not by means of one criterion, but two at
least:

- work conditions (environment), e.g. present
chemicals in the air of a work area, noise levels, vibra-
tion, light and so forth;

- “human factor”, etc.

Thus, the quantitative risk-based assessment of
occupational hazards can be achieved by determining an
integral criterion that consists of a complex criterion of

http://grain-feed.onaft.edu.ua
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assessment of possible “human factor” displays (Cy.) and
a complex criterion of assessment of work conditions
(Cye)- Cpe should consider stochastic and non-stochastic
factors that cause human misactions and impact the hu-
man behaviour in the workflow course [2].

The said complex criterion will characterize the
level of possible hazards (incidents rate) at a correspond-
ing enterprise while applying a specific operational pro-
cedure.

The complex criterion of assessment of work con-
ditions could be interpreted as a set of criteria of the
quantitative assessment of potential (unknown) DHPE
that are specific to a particular technical system.

Defining C,, let fairly estimate a workplace bas-
ing on the presence and significance of certain PDHPE
influence on a worker.

Use of the integral criterion allows achieving the
compliance of the assessment results on risks of occupa-
tional hazards with the highest international labour pro-
tection requirements.

The integral criterion for assessing risks of occu-
pational hazards [2] shall be determined on the basis of
the PDHPE preliminary analysis, considering the most
adverse conditions that might occur while applying an
operational procedure and be confirmed while certifying
workplaces upon the indicators of hazard and harm.

In Ukraine, at this period, a single instrument used
for detecting and investigating dangerous and harmful
production effects at work is [7]. In compliance with the
specified recommendations, identification of specific
DHPE with the further comparison of received and rele-
vant standard figures by means of laboratory (instrumen-
tal) surveys shall be carried out at each workplace not
less than once in five years. According to the work envi-
ronment, a workplace shall be estimated in view of the
influence of all working-environment factors and manu-
facturing variables on workers, general factors of tech-
nical and organizational levels of work conditions and
health damage risk level. On grounds of the integrated
assessment, workplaces are classified according to one of
the specified types of work environment:

1. With exceptionally harmful and arduous work

conditions;

2. With harmful and arduous work conditions;

3. With harmful work conditions.

Internationally, similar methods are applied while
estimating workplaces, but the primary attention is paid
on identification and ranging of such hazards that may
cause workers' injuries.

The main disadvantages of modern methods on
certifying workplaces and identifying risks of occupa-
tional hazards are as follows:

- subjectivity, especially in the approach on defin-
ing similarity and permanence (volatility) of jobs;

- absence of an integrated approach (considering
the “human factor”);

- great time, finance and work consumption for
their implementation;

- limited use.

According to some methods, identification of
dangerous and harmful production effects at workplaces
similar in work conditions is carried out on the basis of
data received in the course of certification of every fifth
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workplace. However, it is wrong to believe that work
conditions at workplaces of employees with alike profes-
sions are similar, even at one enterprise (in one building,
construction, department, section, etc.) Moreover, organ-
ization peculiarities and operational procedures also im-
pact the certification results. Instrumental (objective)
measurements of DHPE compose a quarter at the most of
the information about occupational hazards identified at
workplaces, and the rest depends on experience, profes-
sional competence and diligence of specialists who certi-
fy them.

The limited use of available methods lies in the
impossibility of their implementation while certifying
workplaces of technical systems that are at the stage of
design or reconstruction as PDHPE are unknown at these
stages and cannot be investigated instrumentally (objec-
tively). But, it is the direct violation of the state and in-
ternational standards requirements to the assessment of
occupational hazards and health, and creates failures at
the fundamental stage of the technical system establish-
ment — its designing.

Thus, the available national and world laws and
regulation on labour protection are imperfect and do not
provide any tools to carry out the PHDPE analytical pro-
cedure as an integral part of the occupational risk as-
sessment system for technological ensembles being de-
signed (established).

The authors suggested a methodology for analyz-
ing potential DHPE [8] that may be applied in establish-
ing new or certifying available workplaces at technical
systems. The analytical procedure is a ground for per-
forming the objective criterion assessment of risks of
hazards related to the work environment, and stipulates
the accomplishment of the following stages:

- identification of dangerous and harmful produc-
tion effects;

- specification of their maximum permissible con-
centrations (levels);

- assessment of DHPE after-effects.

Identification is a procedure on identifying an un-
known object by its equating to the known on the basis of
coincidence of features.

The identification procedure at the designing
stage is always approximate as it is impossible to equate
a known (real) object with the unknown (virtual, being
designed) due to this object’s physical lack of any quanti-
tative (objective) features. So, at this stage, one can
equate objects just if their qualitative (nominal) features
coincide. Nominal features of a target of research are
formed by a project developer in the course of study of
similar existing technical systems.

Identification of potential dangerous and harmful
production effects implies the identification of factors
classified in All-Union State Standard (GOST) 12.003-
74, which can be on a target of research (object being
designed), by equating them according to their nominal
features.

Assessment criteria of specific identified DHPE
(levels of noise, vibration, dust, light, etc.) are their max-
imum permissible concentrations (levels) specified in
relevant instruments. The methodology for identifying
assessment criteria for those DHPE that are not standard-
ized (moving elements of industrial facilities, increased
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value of voltage in the electric circuit, the closing of
which can occur through a human body, increased static
electricity level, etc.) is one of viable lines of research of
the authors.

Identifying origin sources and understanding af-
ter-effects of identified PDHPE allow excluding possible
mistakes that can be made in a studied technical system
model at the stage of its designing, and making it highly
safe and effective for a worker who will use it in the fu-
ture.

Performed studies allow us to make the following
conclusions:

1. Growth of a number of occupational diseases in
a total scope of accidents highlights the fact of necessity
to develop and obligatorily implement an objective, sci-
entifically based methodology for analyzing DHPE in

terms of legislation in all types of the industrial activity
as the fundamental principle for establishing safe tech-
nical systems.

2. DHPE analysis is an integral fundamental
phase in the course of the quantitative assessment of risks
of occupational hazards.

3. The known national and world methods for
identifying PDHPE (certification of workplaces accord-
ing to the work environment) are imperfect and can be
applied to technical systems (workplaces) which are be-
ing designed.

4. The suggested methodology allows identifying
unknown potential DHPE at the stage of design of tech-
nical systems, increasing the general safety level, and as
a result, reducing future risks of occupational hazards at
the time of technical systems exploitation.
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VIOCKOHAJIEHHA METO/]0JIOT I IJTEHTH®IKALII PU3UKIB BUHHKHEHHA
IIPO®ECIHHHX HEFE3ITEK

Anomauis

B cmammi, na ocnosi ananisy cmamucmuuHux OaHux, USHAYEHO CNiG8IOHOUIEHHS KibKOCMI 6UNAOKI6 6UPOOHUYO20 MPAG-
mamusmy ma npogheciinux 3axeoprosans ¢ Yxpaini 3a ocmanui 5 pokie. Takooic 6usHayeno cni6GIOHOUWEHHS KIIbKOCHI HeWacHux
BUNAOKIB 3i CMEPMENbHUM HACTIOKOM 00 3A2AbHO20 YUCLA 3APeECMPOBAHUX HeuwdcHUX eunaokie 6 Yxpaini ma kpainax €C (Aecm-
pia, Benuxa bpumanis, 'epmania, Jania, Hopesezia, [lonvwa, Yeopwuna, @innandisa, @Ppanyisa) 3a memoouxoro Mixcnapoonoi Op-
eanizayii Ilpayi. Bcmanosneno, wo Ha mii no3umueroi OUHAMIKU 3MEHUEHHs KITbKOCMI GUNAOKIE GUPOOHUY020 MPASMAMU3MY 8
Ypaiui, xinvkicmos eunaodxis npogeciiinux 3axeoprosans nocmitino 3pocmac. Ilopienanvruil ananiz cniegiOHOWIeHHs KITbKOCmI He-
WACHUX BUNAOKIB 3i CMEPMENbHUM HACTIOKOM 00 342ANbHO20 HUCLA 3APecCmposaHux HewacHux eunaokie nokasas, wo Yxpaina 6
cepeonvomy eunepedcae kpainu €C 3a yum noxasnuxom y 100 pasie.

B pamkax 0ocrioscenns 3asnaveno, wo maxka HecamueHa OUHAMIKa 6 Yxpaini (30kpema, 3pocmanna Kinbkocmi npoghecitinux
3aX80PI0GAHD), MOJice Oymu 06YMOBNIEHA HEOOCKOHANO0I0 MemOoOO0I0Iel0 i0eHmupikayii pusuKie GUHUKHEHHS NPOeCiiHux Hebe3nex.

3asnaueno, wo 6 pamkax icnylouoi memooonocii idenmugbixayis npogeciiinux nebesnex € 00801 Cy6 EKMUBHUM NPOYECOM,
WO 6 CB0I0 Uep2y 3HUICYE 00 EKMUBHICMb OMPUMAHHA KITbKICHOI OYiHKU PUBUKIE. 3 Memoio YCYHeHHA 6UABNeHUX HeOO0NiKi@ enepuie
3ANPONOHOBAHO BUKOPUCOBY8aAMU, 0TI NPOBEOEHHs NPoYecy KilbKICHOI OYIHKU PU3UKIB, BIONOGIOHUI IHMeSPANbHULL KpUMepIll.
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HyT — nepcnekTHBHas KyJbTYypa.
Oo0mue noJoxeHust

ITocne 03HaKOMJICHHUS C TaKOH KYJNBTYpOW, Kak
Hym, s. ¢ OOJNbBILNOW BEPOATHOCTHIO MOTY IMPOTHO3UPO-
BaTh, YTO B OMipKaiimiue ronbl B YKpauHe Hym Oyner
3aHUMAaTh He MeHee 1-1,5 MIIH. ra. YBeIUM4eHHE IUIONIA-
JIM TIOJT €1Ile COBCEM HEJIaBHO HE3HAKOMYIO KYJIbTYpY JJIS
YKPaUHCKOTO arpoHOMa OOBSICHIETCS IBYMS (paKTOpaMu
— JIMKBUJHOCTHIO CEMSH Hyma Ha PHIHKE W OJaronpHsT-
HBIMHM YCIIOBUSIMH TIPOM3PACTaHUS 3TOH KYyJIbTYphl Ha
yKpauHCKo# 3emiie. CeMeHa Hyma UMEIOT BBICOKYIO KO-
PMOBYIO, a eIe B OoJbIel Mepe, MUIIEBYIO IICHHOCTh. B
ux cocraBe okoio 30% Oenka u 10 7% xupa, 6onee 50%
0€3a30TUCTHIX BellecTs, a Takke Ca, Mg, Fe, Zn. Tlpu-
4yeM OCNIOK 10 aMHHOKHUCIOTHOMY COCTaBY OJIM30K K HJIe-
aJbHOMY M MQJI0 4YeM OTJIHMYACTCS OT SMYHOrO OeKa.
Ocobast IEeHHOCTh OeliKa Hyma B TOM, YTO OH COJICPIKHUT
Takve He3aMECHHUMbIC aMUHOKHCIIOTHI, KaK METHOHWH H

tpunrodan B kosnmuectse 340 n 220 mr/100 r npoaykra.
IIo COBOKYIMHOCTH MOJIE3HBIX BEILECTB CEMEHa Hyma
HaxoATCS B JIUEPaxX CPeAM MHOTOYHMCIECHHBIX MPOIYK-
TOB PAaCTUTEJILHOTO IPOUCXOXJEHUS. buonornyeckas
LEHHOCTh Oenka Hyma 52-78%, xoadduiueHT ycpose-
moct 80-82%. OpHa W3 BaXKHEHIIMX OCOOEHHOCTEH
Hyma (B OTJIMYHE, K IPUMEPY, OT COM) — OH HE COJICPIKUT
AQHTUIIUTATENBHBIX BEIIECTB, TPEOYIOINX WHAKTUBALIUU
BBICOKHMH TEMIIEpaTypaMH, ¥ MOXET YIOTpPeOJIAThCA B
NWIIy B HATHBHOM BHJE, T.€. B TAKOM BHIE, B KaKOM
yOHpaeTcs ¢ MmoJIs.

Jlatunckoe HazBanme «mym» - Cicer. IIpenmno-
JaraloT, 4To OHO Hpousouuio ot rpedeckoro «Kikusy,
YTO 3HAUUT «CHJIa», WIM «Mollb». He uckiroueHo, 4to
Hym TaK Ha3bIBAIM 32 TO, YTO OH Camasl 3aCyXOyCTOINUH-
Basi U3 BcexX 3epHOO000BEIX KynbTyp. Ha bimxuaem Boc-
TOKE Hym Hadaly Bo3zenbiBaTh yxe 7500 et Hazan,

3a 10 et ¢ 1985 mo 1995 rr. mpou3BoACTBO



