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TemaTuyHum HanpsaMm Ne 1

be3neka XUTTEAISITBHOCTI B CYYaCHOMY
CYCITiJIbCTBI

AN INTEGRATED SYSTEM OF A WORKPLACE
SAFETY ESTIMATION

Protasenko O.F.,

Ph.D., Associate Professor
Simon Kuznets Kharkov National
University of Economics

Vovk T.O.,

an applicant for higher education
in speciality 051 "Economics"
Simon Kuznets Kharkov National
University of Economics

Today, the human role as unsub of labour is constantly growing. The human has a huge
responsibility for the efficient operation and safety of the technical system, and his mistake
can lead to accidents and catastrophes. The main reason for this is the human factor, so the
problem of improving work safety remains relevant. In this case, an important role has the
system of a workplace safety estimation, which allows identifying the most dangerous factors
of the employee's activity; and on this basis to develop effective measures and means to
prevent them.

Today, there are many methods for workplace safety estimation. However, they are not
integrated, so, do not allow to take into account the three main components that ensure the
required level of human safety:

— advances in technology (application of new types of equipment in the workplace);

— features of the work process organisation (duration of work shift, work monotony,
psycho-emotional stress, etc.);

— employee’s characteristics (temperament type, character traits, anthropometric
features, etc.).

Usually, attention is focused on one or two of these components, and others are formally
taken into account, which reduces the quality of the estimation. Therefore, to increase
employee safety, it is crucial to find new approaches to estimating the safety of employee’s
workplace.

The most used method for workplace safety estimation is certification of workplaces
under working conditions. Workplace certification provides:
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— identification of harmful and dangerous factors and causes of unfavourable working
conditions;

— sanitary and hygienic research of the production environment factors, the severity and
intensity of the labour process in the workplace;

— definition and implementation of technical and organisational measures aimed at
optimising the conditions and character of work, etc.

Disadvantages of this workplace safety evaluation system:

— selectivity of results, as certification is carried out only for work "with particularly
harmful and difficult working conditions” or "with harmful and difficult working
conditions";

— in most cases, the certification commission does not include employees who have
practical experience and understanding of the character and consequences of the impact of
hazardous factors of the production process;

— the final results of the certification are used mainly to determine the size of
allowances and pensions; the comfort and safety of the employee are peripheral.

Ergonomic methods of workplace estimation are widely used [1]. The advantages of
such an estimation system are:

— experts evaluate psychophysiological, physiological, morphological and
biomechanical characteristics of the employee;

— the nomenklatura of system indicators is open; so, it can be supplemented with new
indicators. It makes the system flexible.

An integrated approach, typical for ergonomics, allows getting a comprehensive picture
of the labour process, which helps to increase human safety. However, the estimation system
has disadvantages:

— the assessment takes a long time (usually from a few days to a few weeks); so it is
carried out infrequently, which reduces the effectiveness of operational safety management
in the workplace;

— the performance of such work requires the invitation of specialists in ergonomics
without directly involving employees.

In recent years, various occupational and industrial risk estimation methods have been
used to assess workplace safety. These methods include the Elmery system, the Fine-Kinney
method, workplace risk assessment (according to Mervy Murtonen technology) and others
[2, 3]. The main idea of hese systems is to identify existing hazards in the workplace and
determine the risk magnitude of their occurrence. Based on the results of risk estimation, can
be developed and implemented measures to manage them. Thus, we can conduct systematic
work to improve working conditions and improve safety in the workplace, as well as ensure
the professional health of staff.

Thus, the aim is to develop an integrated system of workplace safety estimation.

To achieve this goal, among the existing methods of workplace safety estimation, we
will explore in detail those that can be used to develop an integrated system of workplace
safety estimation, namely, the Elmery system, the Fine-Kinney method and the ergonomic
assessment system.

The Elmery system is a reliable system for monitoring occupational safety in the
industry [2]. This system was developed by the Finnish Institute of Occupational Health and
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the Office of Occupational Safety and Health at the Ministry of Social Security and Health of
Finland. The Elmery system is tested at many enterprises of various profiles. Therefore, it
can be used in any industry. The Elmery system is based on observations that cover the
essential components of occupational safety: the use of protective equipment, order in the
workplace, safety under working with equipment, occupational health and ergonomics. The
system is a means by which the company can identify opportunities to improve occupational
safety and identify hazards.

A significant disadvantage of the system is that all factors, which affect occupational
safety, are considered equivalent. This moment is contradictory because at any workplace
there is always a differentiation of factors that affect the employee during the work to more
or less significant, which, in turn, affects the prioritisation of measures to improve safety.

The Fine and Kinney method is used to estimate occupational risk. The method is based
on a combination of the danger influence degree, the probability of danger realization at the
workplace and the consequences for the health or safety of workers if the danger occurs [3].
Based on the estimation, risks are formed into a structured system in the form of a matrix,
which considers all components of risk. Further, professional risk maps are formed. These
are matrix maps with which employees can independently assess risks and take the necessary
actions to ensure their safety. The disadvantage of the Fine-Kinney method is the significant
subjectivity of the estimation results, as the employee carries out all operations by himself.
Thus, the employee relies on his experience during the estimation of factors that affect him.
However, the experience is not always sufficient to choose the most effective means of
protection against dangers.

The ergonomic estimation system determines the characteristics of the workplace,
which are brought together to a table, and are described quantitatively using ergonomic
indicators [1]. The main disadvantage of the ergonomic estimation system is that the choice
of employees' protection equipment is based primarily on the opinion of invited ergonomics
specialists or safety auditors, and the employee opinion is not always considered.

Each of these methods has advantages and disadvantages. However, to achieve the goal,
it is necessary to combine them into an integrated estimation system. What is mean? We
should take several elements in each method and apply them to create an integrated system of
workplace safety estimation.

The fundamental element should be the ergonomic estimation system, as the range of
indicators used for ergonomic assessment is open. Additional elements in this system should
be elements from the questionnaire used in the EImery method. In addition, except for the
ergonomic indicators, it is necessary to add components for assessing individual risk using
the Fine-Kinney method, which will increase the accuracy of the final estimation of
workplace safety [4]. In summary, an integrated system of workplace safety estimation can
be represented as follows (Fig. 1).
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WHO DOES IT? HOW DO WE ESTIMATE?
An employee with the FUNDAMENTAL ELEMENT
support of safety specialists TS T TS TTI T T T T T
I Ergonomics estimation system "
RESULT e e e e m e — e — )
— identification of shortcomings ADDITIONAL ELEMENTS

in the organisation of the workplace; :|l | — elements from Elmery method; l

— identifying ways to improve I — components from the Fine-Kinney. ,
employee safety. s p

Fig. 1. Scheme of an integrated system of workplace safety estimation

An integrated system of workplace safety estimation was tested at the following
workplaces:

— bank branch operators;

— employees of the personnel and accounting department of several enterprises.

Workplace safety estimation showed the following results:

— firstly, an integrated system of workplace safety estimation expanded the list of
workplace characteristics;

— secondly, the use of ergonomic indicators and components of occupational risk
allowed not only to determine the negative characteristics of the workplace and working
conditions but also to estimate their importance for employee safety, i.e. to determine the
sequence of measures to improve safety;

— thirdly, the estimation of workplace safety was conducted directly by the employee
but with the participation of occupational safety specialists. This fact is important because,
unlike external experts, the employee knows his activities and workplace from a practical
point of view and not only from a theoretical point of view. However, he may have some
hardships in the estimation, which is usually associated with a lack of professional
experience.

Thus, the research results of the advantages and disadvantages of the Elmery system,
the Fine-Kinney method and ergonomic estimation system showed that it is necessary to take
the following informative components of these systems to create an integrated system of
workplace safety estimation:

— from the system of ergonomic estimation is the table with the workplace
characteristics;

— from the Elmery system is items from the questionnaire, which supplemented the table
with the workplace characteristics, which expanded its informativeness;

— from the Fine-Kinney method is the principle of determining occupational risk, the
application of which made it possible to identify the priority of safety measures and tools.

The combination of these components allowed us to take a step forward in increasing
the informativeness of the results of workplace safety estimation. Practical testing of the
integrated system of workplace safety estimation gave positive results.

18



AKTyasibHI Tpo06JIeMH 6e3MeKH XXUTTEAIANbHOCTI (24 uctomaga 2021 p.)

References

1. Sharma R. An experimental study on assembly workstation considering ergonomics
issues. International journal of innovative research in technology. Geneva, 2015. Vol. 2. P.
142-149.

2. Jlatitunen X., Paca II. JI., Jlankunen T. ITocoOue 1o HaOIIOAEHUIO 32 YCIOBUSIMU
Tpy/Za Ha paboyem MecTe B TpoMbIIUIeHHOCTH. Cructema Dnmepu. Oxopona npayi : HaAyKoeo-
supoonuyuil xcypuan. Kuis, 2012, Ne 8. C. 42-53.

3. Kinney G. F., Wiruth A. D. Practical Risk Analysis For Safety Management. China
Lake: Naval Weapons Center China Lake CA., 1976. 26 p.

4. Tlporacenko O. ®. Ominka SKOCTI opraHizaiii Ta Oe3mekr poOOoYOoro MicIis.
Komynanone 2ocnooapcmeo micm. Cepis: Texuiuni nayku ma apximexkmypa. Xapkis, 2016.

Ne 130. C. 101-108.

®OPMU YIIPABJIIHHA OXOPOHOIO ITPAIII

Jlanenko T.I'.,
KAaHO. MexXH. HAYK, O0YeHm
Tlonmascwkuti OepaicasHull azpapruil yHieepcumem

TpynoBa HisIbHICTH JIFOAWMHU 3A1MCHIOETHCS HE TUIBKU Y B3a€MOJIIi 3 TEXHOJIOTTYHUMHU
3aco0aMu, HaBKOJUIIHIM HPUPOAHUM CEPEIOBUIIEM, a B MEPIIy 4Yepry - y B3aeMOil 3
JOJIbMH, SIK1 11 OTOUYYIOTh, YCEPEInHI KOHKpPETHOro couiymy. g ocobmuBicTs popmye Tak
3BaHUM BEKTOP COIlaIbHO 3YMOBJIEHOTO PHU3UKY, TOOTO MOB'SI3aHOTO 3 BJIACHUMH JAiSIMU Ta
IiIMA  OTOYEHHS. PIBeHb LOTO PHU3HMKY 3aJ€XKHUTh BiJ OaraThoX (HakTOpiB, Kl MarOTh
comiaibHUl 200 TCUXO]I310J0TIYHUN XapakTep: MpodeciiiHa MiAroTOBKa, OCOOMCTICHI
0COOJIMBOCTI Ta SAKOCTI, IHIMBIIyalbHa CYMICHICTh, ICUXOJOTIYHUHN MIKPOKJIIMAT TOIIIO.

BpaxoByroun, 1m0 epeKTHUBHICTh BUPOOHUIITBA, YCIHINIHICTH KOMEPIIHHOI MisUTBHOCTI
KOMITaHii abo MiAmpueMcTBa, Oe3leka TPYIAOBOi JISIILHOCTI 3ajiedaTh BiA KBamidikariii,
BMIHHS Ta 3allIKaBJIEHOCTI MEPCOHANly, MOYMHATH Tpebda 3 (hopMyBaHHS HOro igeosorii, 60
CKJIaJ] JAYMOK BH3HAaya€ HACTYNMHUM HampsMm [iid. DopmyBaHHS 17€0JIOTii, MiArOTOBKA
npodecioHalliB CTalOTh y pOOOTI 3 MEPCOHAIOM KIIOYOBHMH B MPAICOXOPOHHIN HISIIBHOCTI
Ta TOJIOBHUMHU B JIISITBHOCTI CiTyk0u Oe3nexu mparii. Lle moxke 6yTu 3p0o6i1eHo 3a T0MOMOTror0
cucteMu mnpodeciiHoi MArOTOBKM Ta 1H(pOpMaIiiiHOI B3aeMojii, SKi 3a0e3MeuyroTh
npodeciiiHy KOMIETEHTHICTh 1 MOIH(OPMOBAHICTh MEPCOHATY MPO 3aBJaHHS Ta O0OB'SI3KU B
paMKax MOJIITUKH, [0 pealli3y€eThCsl.

VY cBOiil AisIbHOCTI JTIOAM (IEPCOHAN) KEPYIOThCA IEBHUMHU NPABUIIAMH, TPOLIETYPaAMU,
HOpPMaMH TMOBEAIHKH, IHCTPYKIliAMHU. OHA 3 T€3 aJeKBATHOI 1/1€0JI0TIi MOJIArae B MoBasi J10
MpaBWJI pOOOTH 1 PErIaMEHTYIOUUX JTOKYMEHTIB. e mOBUHHO OyTH OJHUM 13 IPUHITUITIB TaK
3BaHOI KOPIIOPATUBHOI KYJIbTYPH.

YoMy Tak BaXXJIMBO YIPABISITH KOPHOPATMBHOIO Ta OPTaHI3aIlifHOIO KYJIbTYpOK Y
chepi mpodeciitnoi 6e3neknu? lle MOsICHIOETBCA B TEpINy 4Yepry THM, IO KOPIOpAaTHBHA
KyJbTypa BH3HAYa€ HOPMAJIBHUW CTUJIb TOBEIIHKH KOXHOTO TMpalliBHUKA, MPUHHATANA Y
KOMIIaHii, a Te, 1110 CTa€ HOPMOIO, MPOJUKTOBAHO LIHHOCTSIMH Ta BIIACHUMHU MEPEKOHAHHSAMU
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