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ECONOMETRIC ANALYSIS OF DYNAMICS OF
OCCUPATIONAL INJURY IN UKRAINE

Substantiation of the influence of supervision activity indicators on the level of occupational
injuries in Ukraine. The justification of the possibility of influencing the level of occupational injuries
in Ukraine and reducing the number of injured workers, including those with fatal coincidences, by
increasing the number of planned inspections of supervised entities and increasing the number of
violations detected on occupational and industrial safety issues at 1 actual state Labor Protection
Inspectorate of the State Labor Service of Ukraine. As part of the study, the econometric analysis of the
linear chronological trends of occupational injuries in Ukraine according to the reporting forms of the
State Labor Service 3-ND and 4-ZT 2008-2017 was carried out in order to determine the influence on
the amount of state supervision measures implementation on one actual state inspector and the level of
occupational injuries in supervised entities. Basing on practical meaning forecast, it is possible to adjust
the supervising activity promptly in case of unacceptable expected indicators of occupational injuries.
The indicators on the number of violations detected on occupational and industrial safety issues were
analyzed on 1 verified facility and 1 actual state inspector of the State Labor Organization. The
reduction of these indicators is shown as a positive shift in compliance with legislative and regulatory
acts of occupational and industrial safety at the level of supervised entities.

Key words: state supervision, level of occupational traumatism, correlation-regression factor
analysis, correlation coefficients and regression coefficients.

M. O. PagionoBs, 3acTynmHuK AuUpeKTOopa nenapramenTa JlepxkaBHoi Ciry>k0n YKpaiHu 3 TUTaHb Mpaili,
By Jlecatunna, 14, m. Kuis, 01601, Ykpaina. E-mail: radionov@dsp.gov.ua

EKOHOMETPUYHUI AHAJII3 ANHAMIKHA
BUPOBHHNYOI'O TPABMATHU3MY B YKPAIHI

CraTTs npucBsSYEHA aHAJI3y JMHAMIKH 1 piBHS BUPOOHUYOTO TPABMATHU3MY B Taly3siX €KOHOMIKH
Vkpainn B 3aJeXKHOCTI BiJl €()EKTUBHOCTI JEp>KaBHOTO HArJsAy 3 NUTaHb OXOPOHHM TIparli
1HCIIEKTOPCHKOTO cKkiany JepxaBHoi ciryxOu YKpaiHu 3 MUTaHb Tparli.

ABTOpPOM TIPOBEJIEHO EKOHOMETPUYHHUI aHali3 JIHIWHUX TUMYACOBHX TPEHIIB BHUPOOHHYOTO
TpaBMaTtu3My B YKpaiHi 3a ganumu ¢opm 3BiTHOCTI [epxknpani 3-H/I Ta 4-3T 2008-2017 pp. 3 MeTo10
BU3HAYCHHS BIUIMBY HATJSA0BOT  JISUTBHOCTI  Ha piBeHL BI/Ip06HI/I‘{0FO TpaBMaTH3My B
pH3HK0He6e3neqHHx rajyssx E€KOHOMIKH YKpailHH 3a/IeKHO BiJl 3araJibHOi KiJIBKOCTI HepeBlpeHI/IX
T THATIIS THAX cy6 €KTIB TOCHOJAPIOBAHHS, KUJIBKOCTI NMEPEBIPOK BUPOOHMYMX OO'€KTIB 1 KIJIBKOCTI
3MIACHEHHS 3aXO0/IiB JIEP)KAaBHOTO HAIISITy Ha OAHOTO (DaKTUYHOTO JCPKABHOTO IHCIEKTOpA, a TaKOX
BiJI KIJTBKOCTI BHUSIBJIEHUX TOPYIICHb 3 MUTaHb OXOPOHH Tpalli Ta MPOMHUCIOBOI O€3MeKH Ha OJHUH
nepeBipeHNt BUPOOHUYNN 00'€KT.

KiarouoBi cjoBa: nepxkaBHHMIA Harysin, piBEHb BHPOOHWYOTO TpaBMaTU3My, (HaKTOPHHI
KOpEJISIIHHO-perpeciitHuil anai3, KoeiieHTH KopemsIlii Ta perpecii.
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Introduction. Practice shows that the need for continuous improvement of
supervisory activity on the issues of labor protection and industrial safety of economic
entities 1s difficult to overestimate. After all, the increase in the number of hazards in the
workplaces of economic entities and the number of violations of the relevant legislative
and regulatory acts on labor protection, which are not detected by officials of the
supervisory bodies and not removed by employers, inevitably leads to an increase in the
level of occupational injuries, especially in the subjects management of risky sectors of
the economy of Ukraine. This not only negatively affects the efficiency of economic
activity of enterprises and the well-being of workers due to the emergence of forced
man-days of disability, but also endangers health and, in the worst case, even takes lives
of victims in the production of workers [1].

Formulation of the problem. As part of the study, the econometric analysis of the
linear time trends of occupational injuries in Ukraine according to the data of the 3-ND
and 4-ZT 2008-2017 forms was carried out in order to determine the impact on the
change in the number of implementation of state supervision measures on one actual
state inspector and the level of occupational injuries on subordinate subjects of
management, the results of which are given in Table 1.

Table 1
Dynamics of occupational injuriesin Ukraine according to data Report on injuries 4-ZT

Index 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Total

number of 16302 | 12370 | 11698 | 10657 | 9816 | 8568 | 6318 | 4260 | 4428 | 4313
victims

The number | 5705 | 11605 | 11054 | 9972 | 9193 | 8030 | 5770 | 3885 | 4028 | 3947
of injured
Numberof | 605 | 675 | 644 | 685 | 623 | 538 | 548 | 375 | 400 | 366
deaths
Part of the

injured from | 93,8 94,5 94,5 93,6 93,7 93,7 91,3 91,2 91,0 91,5
all victims,%

Part of
deaths from 6,2 5,5 5,5 6,4 6,3 6,3 8,7 8,8 9,0 8,5
all victims,%

E‘;nm_zzr ;’i c| 425 | 340 | 305 | 318 | 259 | 223 | 151 | 104 | 114 | 146
lan-day 863 | 846 | 796 | 455 | 317 | 415 | 028 | 579 | 515 | 437
disability

On the basis of monitoring, the number of man-days of disability can be confirmed
with a high reliability of 0.91, which is a positive annual reduction of this figure by
34202 man-days [7]. The data is shown in Fig. 1.
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Fig. 1. Timetrend of the number of man-days disability

The purpose of the work. The main purpose of the paper is to substantiate the
impact on the level of occupational injuries in Ukraine and to reduce the number of
injuries in the work, including those with a fatal outcome, with an increase in the
number of planned inspections of supervised economic entities and an increase in the
number of violations detected on occupational safety and industrial safety issues 1 actual
State Labor Protection Inspectorate of the State Service of Ukraine on Labor (hereinafter —
State Labor Organization).

Determination of the dependence and level of influence of the main relative
indicators of the supervisory activity of the State Labor Inspectorate on the number of
industrial accidents, as well as the state of safety in production and the motivation of
employers to create safe and healthy working conditions at risky enterprises in Ukraine.

Similar positive trends for the period under review were also established for the
total number of victims, injured and fatal cases. Namely, in Fig. 2 shows that with a high
probability of 0.95 there is an annual reduction of the total number of victims by
1302 persons [2].

The number of injured persons with an authenticity of 0.95 annually decreases by
an average of 1245, according to Fig. 3, while the number of fatal cases is reduced with
an authenticity of 0.83 for 57 people, according to Fig. 4.

At the same time, in a relative measure, the situation does not look equally
soothing. Thus, the linear time trends of the structure of victims of occupational injuries
testify to an increase in the weight of injuries with lethal consequences. Namely,
according to Fig. 5, part of the injured of all victims with an accuracy of 0.77 is annually
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reduced by 0.42%, while the relative weight of fatalities increases annually by 0.42 %,
according to Fig. 6.
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The established negative tendency of complication of occupational injuries in some
way is explained by insufficiently perfect supervisory activity on occupational safety
and industrial safety by subjects of the economy of traditionally most dangerous areas of
production [6].

In support of the reduction of occupational injuries in the study, a factor
correlation-regression analysis of the most influential factors of supervisory activity on
occupational safety and industrial safety was conducted. Quantitative dependencies are
obtained in the form of linear equations:

Y=apta; X;+a,X;+az Xz, (1)

where ay, a;, a,, a; — numerical regression coefficients;
X;, X5, X; — influential factors of supervisory activity;
Y — the result of occupational injuries.

According to the 3-ND and 4-ZT forms, the most important indicators of
occupational injuries (Y), for which further correlation-regression analysis is carried out,
are

* total number of victims;

¢ the number of deaths;

* Number of man-days of disability.

Their values for the period 2008—-2017 are given in Table. 1

The most influential explanatory factors of annual oversight activities include:
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1) part of audited subordinate economic entities, % (X;) as an indicator of the
volume of implementation of the control function;

2) the number of inspections of production facilities by 1 inspector (X>) as indicator
of the load of inspector;

3) the number of detected violations in occupational safety and industrial safety on
1 verified production facility (X3) as a characteristic of the environment of occupational
injury.

The values of the listed factors for the period of 2008-2017 years contains the
table. 2. Table data. 2 indicate a positive tendency for the growth of part of the audited
subordinate economic entities to increase, indicating an increase in the scope of
supervisory activity. The indicator of the number of inspections of production facilities
by 1 inspector for 2008-2017, in general, tended to decrease, indicating an improvement
in the management of inspections and concentration on high-risk industrial sites as a
potential source of occupational injuries. Similarly, the number of detected violations in
terms of occupational safety and industrial safety decreased by 1 verified production
facility, which can be interpreted as a positive shift in compliance with legislative and
regulatory acts on occupational safety and industrial safety at the level of supervised
economic entities. Effective incentives should include increased penalties and effective
preventive and explanatory work.

Table 2

Dynamics of supervisory activity in accordance with the report on the supervisory activity
of the State Labor Organization in the form of 3-ND

Index 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Part of
inspected
business
entities,% 0,27 | 042 | 098 | 0,36 | 0,79 | 1,06 | 0,73 | 0,20 | 1,11 | 3,09
The number
of
inspections
of production
facilities by

1 inspector 125 131 132 145 111 107 109 35 57 61
Number of
detected
violations
per 1 verified

production
facility 10,2 9,8 9,5 9,8 10,3 10,3 8,2 4,6 7,8 7,7

Supervisory activities for 2014-2015 are characterized by insignificant indicators in
connection with the negative impact on the safety of the production of a moratorium on
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state supervision measures (Article 31 of the Law of Ukraine "On the State Budget of
Ukraine for 2014" (as amended by the Law on the Budget of 31.07.2017 No. 1622-VII)).
The results of the factor analysis of the dependence of occupational injuries on the
aggregate of the most important factors of supervisory activity were obtained by the
toolkit of Microsoft Excel spreadsheets and reflected in the table. 3-5.
Table 3

Correlation and regression characteristics of the influence of supervisory activity
on thetotal number of victims

Index Sgggj;;? 5(?5;2?;? Factor elasticity
Constant - -1945 -
Part of inspected business
entities,% -0,48 -1429 -0,15
The number of inspections of
production facilities by 1 inspector 0,82 41 0,46
Number of detected violations per
1 verified production facility 0,75 903 0,90

Described in Table 3 regression dependence of the indicator of occupational
injuries from observation factors was obtained with a higher than average determination
coefficient of 0.75 and a high level of F-significance of 0.03. Correlation coefficients
(-0.48) and regression (-1429) indicate that the proportion of verified business entities
produces an inverse proportional effect on the total number of victims. Namely, an
increase in the number of audited business entities, even by 0.01 %, will reduce the
number of victims of industrial injuries to 14 people. Or according to the factor elasticity
(-0.15), 1 point (percentage point), the growth of the indicator of a part of the audited
business entities will result in a reduction of 0.15 % in the reduction of injuries from
injuries.

Correlation coefficients (0.82) and regression (41) reflect that the number of
inspections of production facilities by one inspector has a direct proportional effect on
the total number of victims. This indicates the expediency of increasing the state.
Namely, reducing the number of inspections of production facilities by 1 inspector even
for one measure will reduce the number of injuries from occupational injuries to
41 people. Or, according to factor elasticity (0.46), a 1 % reduction in the number of
inspections of production facilities by one inspector will result in a decrease in the
number of injuries from occupational injuries by 0.46 %.

Correlation coefficients (0.75) and regression (903) show that the number of
detected violations per 1 verified production facility produces a direct proportional
effect on the total number of victims. This should be understood as the own reserve of
supervised economic entities for the strict observance of legislative and regulatory acts
on occupational safety and industrial safety in order to withstand diligent inspections
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without comments and violations detected by the inspectors. Namely, the reduction of
the number of detected violations per 1 verified production facility on the average even
by 0.1 will lead to a reduction in the number of victims of occupational injuries to 90
people. Or, according to factor elasticity (0.90), a 1 % reduction in the number of
violations detected on one verified production facility will result in a reduction in the
number of injuries from occupational injuries by 0.90 % [4].

Table 4
Correlation and regression characteristics of the influence of surveillance activity
on the number of deaths
Indexes Correlation Regression Factor
coefficient coefficient elasticity

Constant - 132 —
Part of audited business entities,% -0,51 -81 -0,12
The number of inspections of production
facilities by 1 inspector 0,77 2 0,28
Number of detected violations per 1
verified production facility 0,69 41 0,62

Described in Table 4 regression dependence of the indicator of occupational
injuries on observation factors was obtained with a higher average level of the
determination coefficient of 0.70 and a high level of F-significance of 0.06. Correlation
coefficients (-0.51) and regression (-81) indicate that the proportion of verified business
entities has an inverse proportional effect on the number of deaths. In particular, an
increase in part of the audited business entities even by 0.1 % will prevent 8 fatal
consequences. Or according to the factor elasticity (-0.12), 1 point (percentage point),
the growth of the indicator of a part of the audited business entities will result in a
decrease in the number of fatal accidents involving occupational injuries by 0.12 %.

Correlation coefficients (0.77) and regression (2) reflect that the number of
inspections of production facilities by one inspector has a direct proportional effect on
the number of fatal consequences of occupational injuries. As in the previous case, this
indicates the expediency of increasing the state. In particular, reducing the number of
inspections of production facilities by 1 inspector for 1 event will save 2 people. Or,
according to factor elasticity (0.28), a 1% reduction in the number of inspections of
production facilities by one inspector will result in a decrease in the number of fatalities
by 0.28 %.

Correlation coefficients (0.69) and regression (41) show that the number of
detected violations per 1 verified production facility produces a direct proportional
effect on the number of fatal consequences of occupational injuries. As in the previous
case, this should be understood as the own reserve of supervised economic entities in the
steady observance of legislative and regulatory acts on occupational safety and industrial
safety in order to withstand thorough checks without comments and violations detected
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by the inspectors. In particular, reducing the number of detected violations per 1 verified
production facility on average by even 0.1 will prevent 4 fatal consequences. Or,
according to factor elasticity (0.62), a 1 % reduction in the number of detected violations
per 1 proven production facility will reduce the deaths by 0.62 %.

Table 5

Correlation and regression characteristics of the influence of supervisory activity
on the number of man-days of disability

Correlation Regression .

Indexes coefficient coefficient Factor elasticity
Constant - -60418 —
Part of audited business entities,% -0,40 -24282 -0,09
The nurpber of inspections of 0.84 1426 0.61
production facilities by 1 inspector
Nurpber of detegted Vl(?l?.thl’lS per 1 0.77 19983 0.74
verified production facility

Described in Table 5 the regressive dependence of the indicator of occupational
injuries on observation factors was obtained with a higher than average determination
coefficient of 0.74 and a high level of F-significance of 0.04. Correlation coefficients
(-0.40) and regression (-24282) indicate that the part of the checked business entities has
a proportional impact on the number of man-days of disability. Thus, an increase in the
part of the audited business entities, even by 0.1%, will prevent 2428 man-days of
disability during the year. Or according to the factor elasticity (-0,09), 1 point
(percentage point), the growth of the indicator of a part of the audited business entities
will result in a reduction of 0.09 % of man-days of disability.

Correlation coefficients (0.84) and regression (1426) indicate that the number of
inspections of production facilities by one inspector has a direct proportional effect on
the number of man-days of disability. As noted earlier, this indicates an expediency to
increase the state. Thus, reducing the number of inspections of production facilities by
1 inspector per 1 event will exceed 1426 man-days of disability. Or, according to factor
elasticity (0.61), a 1 % reduction in the number of inspections of production facilities by
one inspector will result in a decrease of 0.61 % of man-days of disability.

The coefficients of correlation (0.77) and regression (19983) show that the number
of detected violations per 1 verified production facility produces a direct proportional
effect on the number of man-days of disability. As noted earlier, this should be
understood as the own reserve of supervised economic entities for the strict observance
of legislative and regulatory acts on labor protection and industrial safety in order to
withstand thorough checks without comments and violations detected by the inspectors.
In particular, the reduction of the number of violations detected on 1 verified production
facility by an average of even 0.1 will prevent the 1998 man-days of disability. Or,
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according to factor elasticity (0.74), a 1 % reduction in the number of violations detected
on one verified production facility will lead to a decrease in man-days of disability by
0.74 %.

Conclusions and suggestions. In general, the practical value of the regressions
obtained for the dependence of occupational injuries on the factors of supervisory
activity in the form of formula (1) with the coefficients given in Table. 3-5, is the
possibility of forecasting the total number of victims, the number of fatalities and the
number of man-days of incapacity for current or planned indicators of the part of the
audited subordinate economic entities, the number of inspections of production facilities
per inspector, and the number of detected violations of the protection labor and
industrial safety on 1 verified production facility. On the basis of the forecast, it is
possible to adjust the supervisory activity promptly in case of unacceptable expected
indicators of occupational injuries.

The main practical recommendation based on the results of the conducted factor
analysis and the calculation of total elasticity is to substantiate the possibility of
reducing by 1.51 % of the total number of victims, by 1.02 % — the number of deaths
and by 1.44 % - the number of man-days of incapacity with simultaneous increase by
1 % of the part of the audited business entities and a 1% decrease in the number of
inspections of production facilities and an increase in the number of detected violations
of industrial safety issues for one actual state Labor Inspector of Labor Protection. That,
in turn, will allow to influence the level of occupational injuries through eliminating the
risks of accidents at work and motivating employers to create safe and healthy working
conditions at enterprises of risky sectors of Ukraine.
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3KOHOMETPUUYECKUHA AHAJIN3 JUHAMUKU
INPOU3BOACTBEHHOI'O TPABMATHU3MA B YKPAUHE

CraTbsi moOCBsllleHAa AaHAIW3y JWHAMUKA W YPOBHS  INPOU3BOJICTBEHHOTO
TpaBMaTHU3Ma B OTPACisIX HPKOHOMHUKH YKpPaWHbl B 3aBUCUMOCTH OT 3(PPEeKTUBHOCTH
roCyJapCTBEHHOTO HaA30pa IO BONPOCAM OXPaHbl TpyAa HHCHEKTOPCKOTO COCTaBa
['ocynapcTBeHHOM ciTy>k0bI Y KpauHbI IO BOIIpOCcaM Tpya.

ABTOpPOM TPOBEJEH 3KOHOMETPUYECKUN aHAIN3 JIMHEHHBIX BPEMEHHBIX TPEHJIOB
MPOU3BOJCTBEHHOTO TpaBMaTu3Ma B YKpauHe Mo AaHHBIM (GopM oTueTHOCTH ['ocTpyna
3-HJI n 4-3T 2008-2017 rr., ¢ LIeJIbI0 ONPEACIICHUS BIUSHUS HAI30PHOU AEATEIBHOCTH
Ha YPOBEHb NMPOU3BOACTBEHHOIO TPABMAaTH3Ma B PHCKOOMACHBIX OTPACISAX SKOHOMUKH
YKpauHbl B 3aBUCHUMOCTH OT OOIIETO KOJMWYECTBA MPOBEPEHHBIX TMOTHAT30PHBIX
CyOBEKTOB XO3SMCTBOBAHMSI, KOJIMYECTBA IMPOBEPOK IMPOU3BOACTBEHHBIX OOBEKTOB M
KOJINYECTBA OCYIIECTBICHHBIX MEPONPHUITUN TOCYJAAPCTBEHHOTO HAJ30pa Ha OJHOTO
(aKTHUEeCKOTO TOCYJapCTBEHHOTO MHCIIEKTOpPA, a TaKXKe OT KOJUYECTBA BBIABJICHHBIX
HapyILICHU MO BOMPOCAM OXpaHbl TPyJa M MPOMBIIUIEHHOW 0€30MacHOCTH Ha OJUH
MIPOBEPEHHBIN MPOU3BOJICTBEHHBIN 00OBEKT.

KaroudeBble cj0Ba: TroCyIapCTBEHHBIM HAJI30p, YPOBEHb IPOU3BOJICTBEHHOIO
TpaBMaTU3Ma, (PaKTOPHBIN KOPPEISIUOHHO-PETPECCUOHHBIA aHaN3, KO3 OUIIUEHTHI
KOPPEISALHUUA U PETPECCHH.
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