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This article presents the results of the review of scientific and technical information on the use of a
risk-based approach (RBA) in providing personal protective equipment (PPE) at an enterprise. Regulatory
documents, scientific works and developments of domestic and foreign scientists on the use of PPE against
industrial health and safety hazards and their selection based on RBA were used as the theoretical and
methodological basis for the study.

Scientific works are considered in the Science Direct, Dergi Park, Web of Science (Publon), Elsiever,
Google Scholar databases, on professional industry platforms on labor protection ILO, EU-OSHA, NEBOSH,
IOSH.

The study contains information retrieval, descriptive, experimental and effective research stages. The
information retrieval stage includes the study of scientific and methodological literature, national and
interstate standards. This article covers the entire range of theoretical and methodological substantiation
of the use of PPE in the provision of RBA, including regulatory standards for the use of PPE, in force in
the Republic of Kazakhstan in comparison with international practice

Keywords: personal protective equipment (PPE), labor protection, Labor Code, collective agreement,
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By Makasiazia KocinopbeiHa keke Kopransic Kypaimapbl (JKKK) kamramachI3 eTyie Toyekesre OarbiT-
tanrad Tocuial (TBT) KonmaHy Typasibl FhUIBIMU-TEXHUKAIBIK, aKIapaTThl Kapay HOTUXKEJEPl KeJITipiIreH.
3epTTeyAiH TeOPUsIIBIK KoHE 9/IiCTeMETiK Heri3i peTiH/e HOPMATUBTIK Ky KaTTap, FbUIbIMA eHOEKTEp MeH
OTaHJBIK KoHe mmeTesaik raasivaapabiH ZKKK-Hbl eHepKacinTiK IeHcay bk MeH KAyilci3aik KaTepiepiHe
Kapcel Koygany xoHe oapasl TBT Herizinae taHay OOUMBIHIIA d3ipyieMeiepi MaijalaHbUIIbL.

Frubivu sxymbictap Science Direct, Dergi Park, Web Of Science (Publon), Elsiever, Google Scholar
nepekkopiapbiaiaa, XE¥, EO-OSHA, NEBOSH, IOSH eHOekTi Kopray OOHMBIHIIIA KOCIOM CaIaJIbIK, IJIaT-
(popmanapaa KapacTbIpbUIaIbL.

3eprTey aknaparTsl i31ey, CUlaTTaMasblK, SKCIEPUMEHTTIK koHE THIM/I1 3epTTey Ke3eHAepiH KaMTUIbI.
AKMnapaTThl i3[1ey Ke3eHi FhUIbIMU-JJiCTEMENIK 9/eOueTTepli, YITTHIK KoHE MEeMJIEKETapasblK, CTaHAAPT-
TapAbl 3epTTeyai Kamtuabl. by makana Kazakcran PecnyOivkachiHa XaabIKapasiblK IPaKTUKAMEH CaJlbl-
creiprana Kongansictarsl KKK naiinanany xkeHiHaeri HOpMaTUBTIK CTaHAApTTapas! Koca anranaa, KKK
kepcety ke3inge KKK naiiiananyabH TEOPHSIIBIK, XKOHE 9/IiCHAMAJIBIK, HeT13/IeMeJIepPiHiH OapIIblK, CIEKTPiH
KaAMTHUIBL.
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Tyiiin ce3aep: xeke kopranbic Kypaigapsl OKKK), enoexti kopray, EHOek Konekci, yKbIMABIK, IapT,
OHEPKACINTIK KayYINCi3/IiK, 3USHIB OHIIPICTIK (haKTOpiap, Kocion Toyekenaep, HOpMaTUBTIK-TEXHUKAIBIK
Oaza.

0OB30P MEXAHN3MOB OBECIIEYEHHM A BE3OITACHOI'O TPYJA HA XUMNYECKOM
IMPOU3BO/JACTBE

12M.A. Eny6aii, 'A.B. Bekmaraméeros, 'E.A. Kynbmaraméerosa, ! A.M. PaxmeTosa, 2JI.T. Toierenos

! Pecnybaukanckuii HayuHO-UCCAe008aMeNbCKULE UHCIMUmMym oxparsl mpyoa Munucmepcmea mpyoa u COUUANbHOU 3auiUmol
Hacenenusi Pecny6auxu Kazaxcman, Acmana, Kazaxcmarn,

2 Topaiizoipos ynusepcumem, Pecnyonuxa Kasaxcman, Haenodap, Kazaxcman,
e-mail: www.dika-92@mail.ru

B naHHOI cTaThe MpeACTaBiIeHbl pe3ysbTaThl 0030pa HAYyYHO-TEXHUYECKON MHpOpMaAIy 00 MCHOJb-
30BaHMU PHCK-OopreHTHpoBaHHOro noaxoaa (POII) mpu obecniedyeHun cpeicTBaMu MHINBUIYaJIbHOW 3a-
mmtel (CU3) Ha npeanpustuu. B kauecTBe TEOPETUKO-METOJOIOTMUYECKON OCHOBBI UCCIIEIOBAHUS OBLIH
WCIIOJIb30BAaHbl HOPMATUBHBIE JOKYMEHTHI, HAy4YHBIE TPY/bl U PA3paOOTKN OTEYECTBEHHBIX U 3apyOeKHbIX
YUYEHBIX 10 TPUMEHEHMIO CPEICTB UHIMBULYaIbHOU 3aIlIUTHl OT TPOU3BOICTBEHHBIX PUCKOB VIS 310POBbs
Y TEXHUKH 0€30MacHOCTH U UX noadopy Ha ocHoBe POIL.

Hayunsie paboTsl paccMaTpuBaiotcs B 6a3ax naHabix Science Direct, Dergi Park, Web of Science (Publon),
Elsiever, Google Scholar, Ha nmpodeccoHalIbHBIX OTpaciieBbIX Matgopmax no oxpane tpyaa ILO, EU-
OSHA, NEBOSH, IOSH.

UccnenoBanue copepxut MHGOPMAIIMOHHO-TTOUCKOBBIH, ONTUCATEbHBIN, 9KCIIEPUMEHTATLHBIN U Pe3YJib-
TATUBHBIN 3Tarnbl uccienoBanus. HPOPMaIMOHHO-TTOMCKOBBIH 3Tal BKJIIOYAET B ceOsl U3yUYeHue HayyHO-
METOJUYECKOM JIUTepaTypbl, HALIMOHAIbHBIX U MEKTOCYIAPCTBEHHBIX CTAHAAPTOB. JlaHHAsI CTaThsl OXBATbI-
BaeT BECh CMEKTP TEOPETUIECKUX U METOIOJIOTHYECKUX 00OOCHOBaHMI nctiob3oBanuss CU3 npu okazaHum
PCA, BKJTI0OYast HOpMATHUBHBIE CTaHAAPTH 10 ucnob3oBaHuio CU3, nevictylomnue B Pecriydmke Kazax-
CTaH B CPAaBHEHHMH C MEKTYHAPOIHON TTPAKTUKOM.

KuaroueBble caoBa: cpeactBa unauBuyaibHoi 3amuthl (CU3), oxpana Tpyna, TpyaoBoii Koaeke, KoJi-
JIEKTUBHBIN TOTOBOP, MPOMBIILJIEHHAs O€30MaCHOCTh, BpeJHbIe IPOU3BOICTBEHHbBIE (PAKTOPHI, MPOECcCHo-
HaJIbHbIE PUCKH, HOPMATUBHO-TeXHUUYECKas 6a3a.

Introduction. As is known, occupational 1981 (No. 155), employers are obliged to ensure

safety and health requirements are established by
regulatory legal acts of the Republic of Kazakhstan
and must contain rules, procedures and standards
aimed at preserving the life and health of workers
in the course of their work.

Occupational safety and health requirements are
mandatory for employers and employees when they
carry out their activities in the territory of the
Republic of Kazakhstan [1].

In the system of measures aimed at ensuring
safe working conditions, PPE of workers plays an
important role. Ensuring safe working conditions is
one of the main tasks of the International Labour
Organization (ILO). According to Article 16 of the
ILO Occupational Safety and Health Convention,

the safety of workplaces, machinery, equipment and
processes under their control, as well as the use of
PPE to prevent accidents or harmful effects on the
health of their workers. In all the sources studied,
four distinctive approaches to the selection of PPE
were found:

- approaches related to the provision of PPE and
their proper use (information, training in the correct
use of PPE);

- collective, personal disciplinary responsibility
for failure to use PPE;

- unification and modernization of protective
equipment;

- factor approach [2].
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New threats are emerging, principles and
approaches to providing PPE during a pandemic are
changing, including poorly studied biological threats
[3-7].

However, at present there are no works that

would cover the entire broad range of theoretical
and methodological justification for the use of
PPE in the provision of RBA with an analysis of
regulatory standards for the use of PPE in force
in the Republic of Kazakhstan in accordance with
international practice.

Legal
framework and
mechanism for

Standard norms of issuance by
profession (Order of the
Ministry of Labor of the Russian
Federation, 9.12.2014 No. 997)

The norms, rules of issue, storage and application are
specified

ensuring PPE
_ Unified standard standards for the Itis planned to conduct a special assessment of working
issuance of PPE (Order of the Ministry conditions (SOT) and an assessment of occupational risks
of Labor and Social Protection of the
Russian Federation No. 766 dated
29.10.2021 (introduced from 1.09.2023)
In the absence of professions and positions in the
- relevant standard norms, the employer issues PPE to
Mechanism for Issuance of PPE according to employees provided for by the standard norms for
issuing PPE standard norms Dorre:_;qondmg employees of cross-cutting professions and duties. (item
PPE state tothe type of activity 14 in the ed. Order of the Ministry of Labor of Russia
standard dated 12.01.2015 N2n)
Russia
. TR CU 019/2011 "On the safety of State standard of Russia dated 06/19/2000
Certification personal proteciive equipment” N34 "Rules for certification of personal
protective equipment”
ﬁSour_De Df:; at the Article 221 of the The employer provides
thla"msio; expense of Fll_abc_lr ngez of “.'e delivery, storage, repair,
oFf) PRE the employer T=En erzitan washing and drying

Fig. 1 - Mechanism for Providing and Issuing PPE in Russia

Legal framework
and mechanism for
ensuring PPE

Law of the Republic The instruction on the

of Belarus of provision of PPE was Departmen

23062008 N 356- approved by Resolution 1 of State
3"On labor Mo. 209 of the Ministry of Labor

protection Labor and Social Inspection

Protection of the Republic
of Belarus dated
December 30, 2008

The procedure for
providing
employees with
persenal protective
equipment

Article 11 of the Law
provision of necessary
personal protective
equipment

provision of
workers with

equipment

Supervision of the

personal protective

PPE standards in the
Republic Belarus

Source of financing for

Certification the provision of PPE

PPE service life

Guided by Technological Typical industry
paragraph 11, Regulations of standards for the free
12, 33f the the Customs issuance of PPE,
Instructions Union "On the approved by the Ministry
safety of PPE of Labor and Social

(TRCU Protection of the
019/2011) Republic of Belarus

Fig. 2 - Mechanism for Providing and Issuing PPE in the Republic of Belarus

Materials and methods. The theoretical and
methodological basis of the study was based
on regulatory documents, scientific works and
developments of domestic and foreign scientists

on the use of PPE against the impact of harmful
and hazardous production factors and their selection
based on RBA [8].

The results of the review revealed that in the
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post-Soviet countries (RF, RB, RK) PPE and its
components must comply with the requirements of
the Technical Regulations of the Customs Union

”On the safety of personal protective equipment”
(hereinafter - TR CU019/2011) [9].

In the Russian Federation, there are currently
standard standards for the issuance of PPE for 195
professions in accordance with the Order of the
Ministry of Labor of Russia dated December 9,
2014 ”On approval of standard standards for the free
issuance of special clothing, special footwear and
other personal protective equipment to workers of
cross-cutting professions and positions of all types
of economic activity engaged in work with harmful
and (or) hazardous working conditions, as well as in
work performed in special temperature conditions
or associated with pollution” [10], which specifies
the standards, rules for the issuance, storage and use

of PPE. In the Republic of Belarus, the procedure
for providing workers with PPE is regulated by
the Instructions for Providing Workers with PPE.
Figures 1 and 2 show the mechanisms for providing
and issuing PPE in Russia and the Republic of
Belarus, respectively.

Based on the results of the review of best practices
in PPE provision mechanisms using the example of
Canada, the USA, Great Britain, Poland, and Japan
[11-17], two countries from the North American
continent were identified as leaders.

The priority in ensuring occupational safety in
Canada is the organization of preventive measures,
1.e., the reduction and elimination of hazards. PPE
is designed to protect against safety and/or health
threats. For example, helmets, safety glasses, and
safety boots are designed to prevent or reduce the
severity of injury in case of emergency (Figure 3).

PPE
standards in
Canada

Legal framework Source of financing
and mechanism for PPE service life Certification for the provision of
ensuring PPE PPE
e are no The employer has a
) e choice and can refer
Canadian Labor Health and Safety Gﬁm lﬁi’é to ;ﬂm Cauds aand.dwn atthe ::zll;lms:rofme
Standards Directive March departments D TR e oy
ations 1. 2022(SOR. /86~ e oy s B
(CRC _with 986) 304) T ssuing standards
Part XII of the
P“::f:::[i:j““ Directive deals Responsible for
= A with all occupational health
G AT procedures, and safety in federal,
eq“‘p':’“i’l“’ i clothing and provincial and
and clothing protective territorial
materials designed jurisdictions
to ensure the
safety of
employees

Fig. 3 - Mechanism for providing and issuing PPE in Canada

The type and nature of hazards in the workplace
in the USA are the main indicators of the correct
choice of PPE purchased at the employer’ s expense
[12]. At the same time, employees are given
instructions on the risks that can be avoided or
limited by using PPE, the reasons for using PPE,
how to use it safely and effectively, and the actions
to maintain it in good condition, such as cleaning,

replacing, storing (Figure 4).

In the UK, eliminating the hazard is the most
effective way to manage risks. According to the
PPE provision policy (Figure 5), after conducting
a risk assessment using various control levels, the
employer is obliged to provide PPE to its employees
at its own expense [13].
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U S Occupational

Safety and Health
Act (1970)

Legal
framework and

mechanism for
ensuring PPE

DSHA(supervision in
the field of labor and
safety

L

Employers are responsible for ensuring a safe and
healthy workplace for their employees

Requires h::::::n:.: ::::z::e The self-employed are
employers to is the main indicator of the also required to make full
submit PPE carrect type of PPE and proper use of PPE.

>

The Step Two: .
Department of algorithm Cnogsing a Da:‘:r:::itlbn
Labor and for PPE
e Industry pn;wpllizlng .
standards in
the USA
The Occupational Safety
and Health Administration at The Naticnal Institute of In the USA, the range of PPE
the US Department of Labor ‘Occupational Safety and Health and the terms of wear are not
) is engaged in rationing, _ (NIOSH) regulates the selecti — the latter are sef by
RN (25 providing PPE and their and the manufacturer
issuing PPE operation of the use of SIZOD
Certification American National Standards
.
Source of Helmets, gloves, goggles, safety shoes, welding
. at the expense of the el ! e 5
financing for the emp [ helmets, facial brushes, chemical protection and fall
provision of PPE ploy! protection
Fig. 4 - PPE provision and issue mechanism in the USA
U.S. Occupational Employers are responsible for ensuring a safe and
Safety and Health healthy workplace for their employees
Act (1970)
Legal ™
framework and ; The type and nature of
Requires ; The seli-employed are
mechanism for OSHA(supervision in ( em;qoyers i e D also required‘t:l)urynake full
ensuring PPE 'heﬁe"; :g;bﬂ' e | suomitPPE corect type of PPE and proper use of PPE.
»

PPE

standards in
the USA

The
Department of algarithm
Labor and for
Industry providing
PPE

Slep Two: step four:
Choosing a Decumentation
PPE y

The Occupational Safety

and Health Administration at
the US Department of Labor

The National Institute of
Occupatienal Safety and Health

In the USA, the range of PPE
and the terms of wear are not

the manufacturer

— the latter are sef by

) is engaged in rationing, ~ [MIOSH) regulates the select
Mechanism for S - and
issuing PPE pmd";%sgﬁ;"d el L of the use of SIZOD
Certification American National Standards
~

Source of

financing for the
provision of PPE

employer

at the expense of the

Helmets, gloves, goggles, safety shoes, welding
helmets, facial brushes, chemical protection and fall
protection

Fig. 5 - PPE provision and issue mechanism in the UK
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In the EU countries, the conformity assessment
processes for personal protective equipment are
carried out only in accordance with the EU
Regulation 2016/425. Thus, in Poland they must
also comply with the requirements specified
in the Act dated August 30, 2002 ”On the
Conformity Assessment System” [14]. In Japan,

Legal framework

Japan Industrial

Labor Standards Safety and Authorized
Act, 1947 Occupational Health person for labor
Act 1972 protection of
: employees of the
organization

Labor Relations
Regulation Act,
1946

The program for the prevention
of accidents at work and
determining which means of
protection he will use to prevent
them

Regulates working
conditions, safety and
hygiene at the
workplace

the regulations on the provision of PPE are
based on risk assessment (Figure 6). According
to the requirements of the Occupational Safety
and Health Act, Japanese employers are required
to independently develop accident prevention
programs at work and determine what protective
equipment they will use to prevent accidents [16].

The mechanism for
providing PPE in Japan

Source of financing
PPE service for the provision of

\ife Certification

There is no standard

of issue and a strictly

regulated approach to
PPE.

At the expense

Certification for
of the employer

compliance with
national JIS
standards

Fig. 6 - Mechanism for providing and issuing PPE in Japan

Poland
Regulatory and legal Source of financing
d PPE service ;
regulation and jife Certification for the provision of
coordination with the PPE
Based on the i
analysis and The Polish Lan_or T’_‘EY are An internal Regulation of the
assessment of Eode Jicsollion el document of the & (R
professional i m? genferal trade unions e Paniﬁgﬁfi‘:‘d of expense of
rules of
risks occupational S MEFHIEE 12 the Council tgsczrrg?r‘\gyg
health and safety [ERIETEE OF (EU)No 2016/425 Article 237 of
HAHSLED the Polish
control and Iabot Gade
maintenance

Fig. 7 - Mechanism for providing and issuing PPE in Poland

Mixed/hybrid approach — is currently typical for the employer determines the types of personal
providing PPE in Poland (Figure 7) and Russia. protective equipment, as well as work clothes
In Poland [14], according to the Labor Code, and footwear, the use of which is required in
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certain positions. At the same time, this is done
on the basis of the Resolution of the Minister of
Labor and Social Policy of September 26, 1997
”On General Rules for Occupational Health and
Safety”, which contains detailed rules for the use of
PPE, including a list of risks that require personal
protective equipment (“Types of work requiring
the use of personal protective equipment with an
indication and decoding of the types of personal
protective equipment”). At the same time, the
period of wear and operation is determined based
on the manufacturer’ s requirements provided in
the documentation for the PPE. Accordingly, the
regulatory framework for the list of risks imposes on
the employer an obligation to assess the professional
risk of each employee, which is provided for by the
Labor Code.

Thus, the employer of any enterprise must
develop and approve by a local act the standards
for the free issuance of PPE to employees, based
on the Unified Standard Standards, taking into
account the results of the special assessment of
working conditions, the results of the assessment of
professional risks, the opinion of the representative
body of employees. These standards can be
developed by the enterprise itself, as well as by
involving third-party organizations or specialists
[14].

Based on the results of the analysis, the
mechanisms and features of the legal regulation of
the provision of PPE were grouped as follows:

The list approach, which is based on strict
regulatory consolidation of the list of professions
and types of work, for which PPE is provided,
sets and wearing periods are regulated, in some
cases, provision in excess of standards is prohibited.
Regulation is carried out on an industry basis,
equalizing the working conditions of employees
without taking into account the actual state and
measures taken by the employer to improve working
conditions (change in technology, technical re-
equipment, use of collective protective equipment,
exclusion of employee employment directly in the
zone of exposure to harmful factors, etc.). Approval
of standards by an act of the employer is formal
in nature, the assessment of the provision of PPE

consists in comparing it with uniform/industry
standards. This approach is observed in post-Soviet
countries such as Russia, Belarus, Kazakhstan.

Risk-oriented approach, which 1is based on
mandatory assessment of the professional risk of
a specific employee. The provision of PPE is
not standardized at the legislative level, but the
employer’ s responsibilities to ensure the protection
of employees are legislatively established. However,
there are certain PPE that are presented in the
standards for specific works (helmet and high-
visibility vest for loading and unloading works
without the obligation to provide special clothing
against contamination, etc.) [18-21]. The standards
for issuing and the terms of wearing/operation of
PPE are tied to the information contained in the
technical documentation for a specific product. The
role of employee representatives in this aspect is
very important, since the formation of the PPE
register by the employer is carried out with their
participation/agreement, often with the agreement
of the employee himself. This approach is used in
Canada, the USA, Great Britain, and Japan.

A mixed/hybrid approach, which is currently
typical for providing PPE in Poland and Russia. In
Poland, according to the Labor Code, the employer
determines the types of personal protective
equipment, as well as work clothes and footwear,
the use of which is required in certain positions.
At the same time, this is done on the basis of
the Resolution of the Minister of Labor and
Social Policy of September 26, 1997 "On General
Rules for Occupational Health and Safety” [15],
which contains detailed rules for the use of PPE,
including a list of risks that require personal
protective equipment (“Types of work requiring
the use of personal protective equipment with an
indication and decoding of the types of personal
protective equipment”). At the same time, the
period of wear and operation is determined based
on the manufacturer’ s requirements, given in
the documentation for the PPE. Accordingly, the
regulatory framework for the list of risks imposes on
the employer an obligation to assess the professional
risk of each employee, which is provided for by the
Labor Code.
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Russia is in a transitional stage from the list
approach and the hybrid approach used alongside
it, characterized by legislative regulation of the
procedure for providing PPE (Rules, Standard
Standards) without taking into account the industry
focus. The key reform provides for the transition
from Standard Industry Standards for the Issuance
of PPE (more than 60 documents) in favor of
Uniform Standard Standards acceptable for all
industries and sectors of the economy, which
indicate the names of professions, names and types
of PPE, their quantities per year. Risk-focused
approach consists in introducing standards for the
issuance of PPE depending on the hazards that
pose a threat to the life and health of workers. A
separate appendix provides the names of hazards
identified based on the results of the assessment of
professional risks, PPE that must be issued with a
possible design, additional elements and quantity per
year. The approved standards serve as the basis for
local regulations at enterprises.

Results and discussion. At the same time,
the employer’ s obligation to use certified PPE
remains a single regulated requirement for all
approaches. There is a significant regulatory

and technical framework, standards, bodies for
confirming product compliance with safety and
quality requirements, and state control is carried
out.

The study found that to ensure occupational
safety, it is necessary to identify hazards,
subsequently assess the risk of their impact,
and provide protective equipment taking into
account the risk. The basis for identifying hazards
is the classification of hazardous and harmful
production factors. It is necessary to highlight those
features that will allow the best identification of
hazardous and harmful production factors, assess
the risks of their impact on the worker’ s body,
develop protective measures and implement them
in practice, thereby preventing injuries and diseases
associated with the employee’ s work and the
employer’ s production activities. Based on the
classification, it is possible to fully and reliably
identify hazards in the workplace [21-24].

In this regard, in the course of scientific work,
a classifier of risks associated with the impact
of production factors on the worker’ s body was
developed (Table 1-2) [25,26].

Table 1 - Classifier of harmful and hazardous production factors

Factor | Name of risks associated with factors of the production environment | Need to
No. | code provide
PPE
(+/-)
1 1 Impact of industrial factors of mechanical nature
2 1.1 Fall in the work area
3 1.1.1 | Fall from a height or to a depth +
4 1.1.2 | Fall when slipping on slippery surfaces +
5 1.1.3 | Fall, collapse, avalanche of objects (solid, liquid or gaseous objects) +
6 1.1.4 | Fall, destruction of buildings, structures and their elements +
7 1.2 Road accident
8 1.2.1 | Vehicle collision +
9 1.2.2 | Transport accidents -
10 1.3 Impact of production equipment
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11 1.3.1 | Moving and rotating parts of equipment, mechanisms, machines, tools +
(impacts, grips, crushing)

12 1.3.2 | Stationary cutting parts of production equipment, mechanisms, machines, +
tools (cuts, scratches)

13 1.3.3 | Impact of high surface temperatures of equipment, mechanisms, machines, +
tools, liquids, gases, vapors

14 1.3.4 | Impact of low surface temperatures of equipment, mechanisms, machines, +
tools

15 2 Impact of production factors of a physical nature

16 2.1 Impact of electric current

17 2.1.1 Electric shock from equipment, mechanisms, machines, tools

18 2.1.2 | Impact of an electric arc

19 2.2 Risk of fire or explosion

20 2.2.1 | Ignition of flammable substances +

21 2.2.2 | Static electricity +

22 2.2.3 | Exposure to smoke, steam, harmful gases and dust +

23 2.2.4 | Working with pressure vessels +

24 23 Climate/microclimate

25 2.3.1 | Increased air temperature in open areas +

26 2.3.2 | Decreased air temperature in open areas +

27 2.3.3 | Increased air velocity in open areas +

28 2.3.4 | Increased air humidity in open areas +

29 2.3.4 | Increased air temperature indoors +

30 2.3.4 | Decreased air temperature indoors +

31 2.3.4 | Increased air velocity indoors +

32 2.3.4 | Increased air humidity indoors +

33 2.3.4 | Increased thermal radiation +

34 2.3.4 | Increased atmospheric pressure -

35 24 Ionizing radiation

36 2.4.1 | Alpha radiation +

37 2.4.2 | Beta radiation +

38 2.4.3 | Gamma radiation (expository) +

39 24.4 | X-ray radiation +

40 2.4.5 | Electrically charged air particles - aeroions +

The proposed classifier consists of 6 main groups, 19 names, and 55 subgroups of production factors,
and its application is substantiated using examples.
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Table 2 - Classifier of harmful and hazardous production factors

No. | Factor | Name of risks associated with factors of the production environment | Need to
code provide
PPE
(+/-)
1 2.5 Non-ionizing radiation
2 2.5.1 | Electrostatic field
3 2.5.2 | Permanent magnetic field (including hypogeomagnetic)
4 2.5.3 | Industrial frequency electric and magnetic fields
5 2.5.4 | Broadband electromagnetic fields generated by personal computers -
6 2.5.5 | Infrared radiation +
7 2.5.6 | Ultraviolet radiation +
8 2.5.7 | Laser radiation +
9 2.6 Vibroacoustic factors
10 2.6.1 | Continuous noise +
11 2.6.2 | Pulsed noise +
12 2.6.3 | General vibration +
13 2.6.4 | Local vibration +
14 2.6.5 | Infrasound +
15 2.6.6 | Ultrasound +
16 2.7 Light environment
17 2.7.1 | Insufficient illumination of the work area
18 2.7.2 | Increased illumination of the work area (brightness of light, direct and
reflected, increased pulsation of the light flux)
19 2.8 Aerosol composition of air
20 2.8.1 | Highly and moderately fibrogenic aerosols
21 2.8.2 | Low-fibrogenic aerosols
22 3 Impact of industrial factors of chemical nature
23 3.1 Chemical substances contained in the air of the working area (aerosols,
vapors, gases, fumes)
24 3.1.1 | Acute toxicity substances +
25 3.1.2 | Irritant substances +
26 3.1.3 | Carcinogenic substances +
27 3.1.4 | Allergenic substances +
28 3.1.5 | Substances hazardous to reproductive health +
29 3.1.6 | Substances prohibited for inhalation and skin contact (antitumor drugs, +
estrogen hormones, narcotic analgesics)
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30 3.1.7 | Solutions of acids, alkalis, etc., solid and bulk substances that affect the
skin and mucous membranes

31 4 Impact of production factors of biological nature

32 4.1 Microorganisms-producers, preparations containing living cells and spores
of microorganisms

33 4.2 Pathogenic microorganisms and viruses (causative agents of especially
dangerous and other infectious diseases)

34 4.3 Getting of poisons, waste products and plants themselves, insects,
arachnids, animals on the skin and inside the body

35 5 Impact of production factors of psychophysiological nature

36 5.1 Difficulty of labor -

37 5.2 Intensity of labor -

38 6 Exposure to general industrial contaminants

39 6.1 Water (including contaminated) and solutions of non-toxic substances +
(dyes, adhesives, oily and other substances) and labor products

40 6.2 Non-toxic dust (fine chips, small fragments, coarse dust) +

The classifier contains the following main names
of risks associated with the impact of factors of the
production environment and the work process on the
worker’ s body:

- impact of production factors of a mechanical
nature (fall in the work area, road traffic accident,
impact of production equipment);

- impact of production factors of a physical
nature (electric current, threat of fire or
explosion, climate/microclimate, ionizing radiation,
non-ionizing radiation, vibroacoustic factors, light
environment, aerosol composition of air);

- impact of production factors of a chemical
nature (chemical substances contained in the air of
the working area (aerosols, vapors, gases, fumes);

- impact of production factors of a biological
nature (microorganisms - producers, pathogenic
microorganisms and viruses, waste products of
plants, insects, arachnids, animals);

- impact of production factors of a
psychophysiological nature (severity of work, labor
intensity);

- impact of general industrial pollutants (water
and solutions of non-toxic substances, non-toxic

dust)

Conclusions.  Analysis of the current
mechanisms for providing PPE in the Republic
of Kazakhstan has established that regulation is
determined by 22 industries and 3,544 professions
based on approved standards for issuing special
clothing and other personal protective equipment
to employees of organizations of various types of
economic activity.

Compliance with the established standards in
practice puts the employer in a strict framework,
on the one hand, with the need to purchase
PPE that is inadequate for working conditions,
on the other hand, with the impossibility of
increasing/decreasing the wearing period and
quantity, changing the completeness, etc. The
domestic mechanism for providing PPE is
characterized by a “list” approach and strict
regulation of the types of PPE depending on the
profession or position of the employee, which in
some cases leads to the creation of barriers in
ensuring safe work at enterprises. At the same time,
the experience of developed countries shows the
effectiveness of using RBA in providing PPE.

Thus, developed foreign countries use models
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for providing PPE based on an assessment of
professional risks, analyzing specific hazards and
providing relevant means of protection against them.
The introduction of risk assessment into the labor
legislation of the Republic of Kazakhstan and the
existing regulatory mechanism for the provision of
PPE, which does not take into account the specifics
of the labor process and the presence/absence of
harmful production factors and professional risks,
requires revision. It is assumed that based on the
results of the assessment of professional risks, as
well as taking into account the physical, chemical,
biological factors of the production environment
and factors of the labor process, employers should
be able to independently develop and approve
standards for providing PPE to employees of the
enterprise [2].

In this regard, it is necessary to improve
the current regulatory mechanism for providing
special clothing, footwear and other PPE with
increased flexibility in determining the contingent
of employees, choosing protective equipment,
assigning additional sets, replacement and complex
PPE, service life.

Thus, the employer of any enterprise must
develop and approve by a local act the standards
for the free issuance of PPE to employees, based

on the unified standard guidelines, taking into
account the results of the special assessment of
working conditions, the results of the assessment of
professional risks, the opinion of the representative
body of employees. These standards can be
developed by the enterprise itself, or by involving
third-party organizations or specialists.

Considering that the range of modern PPE fully
covers protection against all possible factors of the
production environment and professional risks, a
methodology for providing PPE based on RBA
will be developed and implemented, as well as a
nomenclature of PPE corresponding to the degree
and type of exposure to harmful and (or) hazardous
production factors [2].

Also, based on the results of the study, a classifier
of risks associated with the impact of production
factors on the worker’ s body, as well as a classifier
of harmful and hazardous production factors were
developed.
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