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Abstract

Introduction. Ensuring industrial safety (IS) is one of the priority goals of any company. It is obvious that achieving its
high level is impossible without the formation of a safety culture among employees, since their wrong actions can lead
to emergencies and death of people at hazardous production facilities. The concept of industrial safety culture (ISC) is
interpreted in different ways, but all definitions are united by the need for employees to realize that industrial safety
should become their main goal and internal need. To date, there are many methods for determining the degree of ISC
development. They are actively and successfully used at many enterprises. At the same time, it should be noted that the
Russian legislation lacks, in particular, a methodology for quantifying the industrial safety culture specifically at the
enterprises of the oil and gas complex, which have their own characteristics and specifics. Therefore, the introduction of
a new quantitative approach to assessing the effectiveness of management of industrial safety culture has important
scientific and practical significance on the industry agenda. The aim of this work in this regard was to develop
mechanisms to increase the ISC level at one of the gas transportation enterprises of the country based on the results of
the survey of its employees.

Materials and Methods. For the analysis, the results of a three-level questionnaire conducted in 2021 and 2022 were
used, which included socio-biographical characteristics of employees, their assessments on specially developed
16 components of industrial safety, as well as the interview of focus groups on six selected IS components.

Results. During the analysis of the questionnaires, an increase in the level of industrial safety culture was established
from the predicted (third level) to the proactive (fourth level) according to the five-level classification of the
International Association of Oil and Gas Producers (IOGP).

Discussion and Conclusions. The comparative analysis demonstrated positive dynamics of the results of the ISC level
assessment by the employees of the gas transport enterprise. Its increase at this enterprise was achieved through the
introduction and implementation of proactive measures, such as the development of personal obligations of employees
in the field of safety, their maximum involvement in the development of competencies in the field of industrial safety,
ensuring openness/transparency of communications on safety issues, and the formation of a positive attitude of
employees to changes in this area.
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AHHOTALUSA

Beeoenue. OGecnieuenne mpons3BocTBeHHOW Oe3zomacHocTH (I1B) siBisieTcss oaHON W3 MPHOPUTETHBIX IEer 000
komnaHuu. OueBHIHO, YTO IOCTHKEHHE €€ BBICOKOTO YPOBHA HEBO3MOXHO 03 (OpMHUpOBaHHSA KyJIbTYpPHI
0e30macHOCTH y PabOTHUKOB, TaK KaK MX HEIpaBHJIbHBIE JEHCTBUS MOTYT IOBJICYb CO3/IaHHE aBapUHHBIX CUTyalui U
rubenp  JFOJe  Ha  OMAacHBIX  IPOW3BOJCTBEHHBIX  OOBeKTaX. IloHSATHE  KyJbTYpHl  NPOM3BOACTBEHHOU
6ezonacHocty (KIIB) TpakTyeTrcss mHo-pasHOMY, OJHAKO BCE OINpeeieHUs OObEeIUHSACT HEOOXOAMMOCTH OCO3HAHUS
paboTHHKamMH TOro (akrTa, YTO MPOM3BOJCTBEHHAsh OE30MacHOCTh JIOJDKHA CTAaTh WX TJIABHOW IIEJbI0 M BHYTPEHHEH
notpedHoCcThI0. Ha ceropHsmHmii 1eHb CynecTByeT HeMajlo MEeTOAUK ISl onpeaesenus crenenu pazsurus KI1b. Onn
aKTHBHO U YCIEIIHO NMPHUMEHSIOTCS Ha MHOTHX NPEINpHATHsIX. BMecTe ¢ TeM ciexyeT OTMETHTh, YTO B POCCHHCKOM
3aKOHOJATEIbCTBE OTCYTCTBYET, B YACTHOCTH, METOJWKA KOJIWYECTBEHHOH OLEHKH KyJbTYPHl NPOU3BOICTBCHHON
0€30MacHOCTHA KOHKPETHO Ha MPEANPHUATHSIX HEPTEra3oBOro KOMIUIEKCA, HMEIOIINX CBOM OCOOEHHOCTH U CICIH(HKY.
ITosToMy BHEZpEeHHE HOBOTO KOJHYECTBEHHOTO IOAXOJa K OIEGHKE J(QQEKTUBHOCTH YNPABICHUS KyJIbTypOH
IIPOM3BOJICTBEHHOHN 0€30IIaCHOCTH MMEET BAKHOE HAYYHOE M IPAKTUYECKOE 3HAUEHHE B OTPACICBOW IOBECTKE IHS.
Llenbro naHHOM pabOTHI B CBSI3U C 9THM SIBJIIETCS pa3paboTka MexaHn3MOB s oBbieHus ypoBHs KIIb Ha onHOM U3
ra30TPaHCIOPTHBIX MPEIIPHUITHI CTPaHBI, IPEIIPHHATAS 10 Pe3yIbTaTaM aHAJIn3a aHKETHPOBAHUS €ro paOOTHHKOB.
Mamepuanst u memoodsl. J{ns aHam3a MCHONIb30BAINCH PE3YIIBTAThl TPEXYPOBHEBOTO aHKETUPOBAHUSI, IIPOBEICHHOTO
B 2021 u B 2022 rojax, KOTOPOE BKIIOYAJIO B ce0sl cOLMAIBbHO-OMOTrpaduuecKkie XapakTepUCTUKH PaOOTHHKOB, UX
OLEHKH [0 CHENHaJbHO pa3paboTaHHBIM |6 KOMIIOHEHTaM IPOW3BOJACTBEHHOM O€30IacCHOCTH, a TaKXke
MHTEPBBIONPOBaHKE (OKYC-TPYIIT HA MPEAMET IIECTH BbIICIEHHBIX KoMIToHeHTOB [1b.

Pesynomamut uccnedosanus. B xone npoBeJCHHOTO aHAIN3a aHKET OBIJIO YCTAHOBJICHO TOBBIIICHHE YPOBHS KyJIbTYPHI
MIPOM3BOJICTBEHHON O€30IIaCHOCTH C HPOTHO3MPYEMOTO (TPEThEro ypoBHs) 1O HPOAKTHBHOTO (YETBEPTOrO YPOBHS)
COTJIACHO MATHYPOBHEBOH KiIaccupuKanny MexIyHapoJHOH acconuanyu npomsBoauteneit Hegtu u raza (IOGP).
Oébcyscoenue u 3axkniouenue. CpaBHUTENBHBIN aHATU3 MPOJAEMOHCTPUPOBAII IOJIOKUTENBHYIO IUHAMUKY PE3yJIbTaTOB
onenku ypoBHS KIIb paGoTHrHkaMu ra3oTpaHCHOpTHOro mpeanpuatus. lloBelieHHe ero Ha JaHHOM MPEANPHATUH
JIOCTHTHYTO Onarojapsi BHEJPCHUIO M peaju3alldd NPOAKTHBHBIX MEPOINPHUATHH, TAKMX KaK pa3pabdoTKa JIMYHBIX
00s13aTeNbCTB PAa0OTHUKOB B 00JacTH O€30MacHOCTH, MX MaKCHMallbHas BOBJICYEHHOCTh B MPOLECC Pa3BUTHUS
KOMITETEHIINH B 00JACTH MPON3BOJCTBEHHONW 0€30I1aCHOCTH, 00eCTIeYeHHEe OTKPBITOCTH/IPO3PaYHOCTH KOMMYHHUKAIAN

I10 BOIIpocaM 0e30MacHOCTH, POPMHUPOBAHHE TIO3UTHBHOTO OTHOLIEHHUSI PAOOTHUKOB K U3MEHEHHAM B 3TOH cdepe.
KaioueBble c10Ba: KynbTypa IPON3BOACTBEHHONW 0€30IIaCHOCTH, yPOBEHb 3PENOCTH, (POKYC-TPyMIIBl, aHKETUPOBAHHUE

BaaronapHoctu. ABTOpHl  BBIp@XAalOT NPU3HATEIBFHOCTh  COTPYIHHWKAaM  Ta30TPAHCIIOPTHOTO  HPEANPUSATHS
3a IPOSIBIICHHBIM ~ MHTEpeC K  0O0CyXmaeMoil TeMeé M JOOpOCOBECTHOE  MPOXOXICHHWE  aHKETHPOBAHMS
W MHTEPBBIOWPOBAHUS, OJlaroqapsT peJakiMOHHYIO KOJUIETHIO KyPHalla M PEleH3eHTa 3a MPO(eCCHOHANIbHBIA aHaIN3 U

PEKOMEHALNH U1 KOPPEKTUPOBKU CTATHHU.

Jost nuruposanust. Cydpusnosa M.A., Bonoxuna A.T., ['mebosa E.B. PazpaboTka MexaHN3MOB MOBBILICHHS KYJIbTYPBI

MIPOU3BOJICTBEHHON OE30MACHOCTH IO pe3yJibTaTaM aHaIH3a AaHKETUPOBAHUS PAOOTHUKOB. Be30nacHOCHb MEXHO2EHHbIX
u npupoonvix cucmem. 2023;7(4):70-79. https://doi.org/10.23947/2541-9129-2023-7-4-70-79

Introduction. Currently, the development of industrial safety at oil and gas complex enterprises is based on a risk-
oriented approach, which means the integration of risk analysis and management methodology with the existing
management systems. As practice shows, the implementation of this approach leads to the formation of a high industrial
safety culture in companies.
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Within the framework of new standard GOST R ISO 45001-2020 "Occupational health and safety management
systems. Requirements with guidance for use"' the efficiency evaluation of the company's economic activity is
inextricably linked with the evaluation of its achievements in the field of industrial safety.

The requirements for leadership and commitment of top management to achieve the goals set, as well as the
involvement of employees in the identification of hazards and risks, the development and management of a
management system are among the significant innovations of this standard. Indeed, competent formation and
implementation of leadership in production is an extremely difficult task for the vast majority of companies. Only a few
enterprises manage to form a high industrial safety culture through the introduction of leadership practices.

The industrial safety culture today is one of the most important elements of the occupational safety management
system in all companies [1-3]. There are a sufficient number of methodological approaches to determining the degree
of development of the ISC [4, 5]. Well-known models that are often found in the practice of international companies are
the Bradley curve, the M. Fleming model and the P. Hudson model [6, 7]. These models were developed based on the
experience of the world's leading companies and represent the stages of development of the occupational safety
management system, which allows you, after conducting a specific analysis, to identify areas of safety culture that need
to be improved [8—10]. For example, DuPont has more than two million questionnaires in its database covering a wide
range of industries in 45 countries and more than 10,000 objects that can be visualized and compared with other
industry companies to evaluate key indicators of their safety culture [11-13].

Materials and Methods. Based on the analysis of these international practices, an original methodology for
assessing the industrial safety culture was developed using a three-stage questionnaire (three questionnaires) with
subsequent processing of the results according to the specified criteria.

Questionnaire No. 1 contained 10 questions, including an assessment of socio-biographical characteristics of
employees. It was assumed that they had a certain effect on the awareness of the importance of ensuring safety, on
understanding and fulfilling the requirements of production instructions. Another part of the questions was aimed at
determining the attitude of employees to the idea of zero injuries, readiness to take responsibility for their actions in
relation to safety at work.

Questionnaire No. 2 offered questions for evaluating 16 individual components of ISC presented in Figure 1.

1. Motivation 9. Evaluation of the safety management work

2. Risk management
10. Assessment of safety resources

3. Evaluation of effectiveness of IS service
11. Learning from past mistakes

4. Transparency, information trainin
s ’ = 12. Personal responsibility for safety

5. Competence and training of employees in the 13. Personal discipline and commitment
field of IS

14. Assessment of communication in the organization
6. Trust regarding safety issues

15. Involvement of employees in ensuring safety

7. Informing about violations

8. Assistance from other employees 16. Personal interest of employees in safety issues

Fig. 1. ISC components

!GOST R ISO 45001-2020. Occupational health and safety management systems. Requirements with guidance for use. Electronic fund of legal and
regulatory documents. URL: https://docs.cntd.ru/document/1200175068 (accessed 30.08.2023). (In Russ.).
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Four statements were made for each of the components, two of which were positive and two were negative. The
employees had to choose the degree of agreement or disagreement with the proposed statements. For further data
processing, all answers were transferred to a 5-point scale.

For the interviewing stage of the focus group, an original authors' questionnaire No. 3 was developed, which made it
possible to assess such ISC components as motivation, competence and training of employees in the field of
occupational safety and health, assessment of communications in security issues, policy and shared values, assessment
of resources for security, and learning from past mistakes.

Interviewing about the state and level of ISC development was with the employees of seven professional categories:
managers (administration), specialists (administration), line managers (production units of the main activity), line
managers (production units of secondary activity), specialists (production units of the main activity), specialists
(production units of secondary activity), and workers. The interviewing format was face-to-face (directly by an on-site
auditor) and online (by filling out by employees a specially designed electronic Yandex.Form). All the answers received
as a result of face-to-face interviewing were later entered into Yandex.Forms. The estimated time to complete the
interview/questionnaire was 30 minutes.

As a result of filling out the Yandex.Form, all the answers were converted into points with the subsequent finding of
an assessment by employees of both a separate ISC component (the average score for four statements for this
component), and in general all 16 components (the average score for 16 components found) on a scale from 1 to 5.

The conversion of the average ISC assessment values by the employees to the five-level classification of the
International Association of Oil and Gas Producers (IOGP) was carried out according to the scale shown in Figure 2,
where:

— Level 1 — initial. The ISC concept was virtually absent, all safety measures were random, the requirements were
not met;

— Level 2 — reactive. The ISC level was not developed, but certain safety measures were taken every time after the
realization of an adverse event;

— Level 3 — predictable. The ISC level began to rise and gradually tended upward due to the creation and
implementation of formalized approaches to industrial safety management;

— Level 4 — proactive. The ISC level was quite high, the values and leadership confirmed by the results ensured
continuous improvement of industrial safety;

— Level 5 — creative. The industrial safety system was a way of doing business>.

Results. Figure 3 provides the results of the survey of employees conducted in 2021 and in 2022 in the form of a
comparative histogram. These histograms demonstrate the positive dynamics of the ISC assessment results by the
employees of the enterprise.

The ISC components that received the highest ratings in both 2021 and 2022 were "Assessment of the effectiveness
of IS service" (2021 — 3.86, 2022 — 4.33), "Personal responsibility for safety" (2021 — 3.86, 2022 — 4.31),
"Assessment of the work of management to ensure safety" (2021 — 3.79, 2022 — 4.26). These assessments related to
the proactive level of ISC and meant that there were no cases of concealment of incidents at the enterprise, employees
had the opportunity to contact the management with questions about safety, they were aware of their personal
responsibility for it and highly appreciated the work of the IS service. At the same time, it was worth paying attention to
the minimum estimates: "Motivation" (2021 — 3.41, 2022 — 4.15), "Assessment of resources for safety" (2021 —
3.43, 2022 — 4.18). The minimum estimates of 2021 referred to the projected ISC level, while the minimum estimates
of 2022 referred to the proactive one, and this was despite the fact that the components showed the lowest number of
points in 2022. These data indicated a lot of work done with an emphasis on these components.

2JOGP Report 453 — Safety Leadership in Practice: A Guide for Managers International Association of Oil & Gas Producers Bookstore (I0GP).
URL: https://www.hpog.org/resource-centre/iogp-papers/new-download/ (accessed 30.08.2023)
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Safety measures are
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reporting
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system is a way
of doing business.
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taken to ensure system have been accidents.

industrial safety
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the event,

Ensuring safety is
understood as a

created, safety
indicators are

tivation in th monitored, safety is key aspect of
motivation in the :
understood as a production
form of fines and ..
. personal activity
penalties o
responsibility

Fig. 2. Results of the survey on the international five-level classification of oil and gas producers (IOGP) [13]

5,00
4,50 43343 419 419 42 413 426 415 420 MUo4n0 420 a2 ann 421
3,86
o 4,00 368 3710 500 B 377 3,79 3,86 3,73
£ 350 343 3410 330
= b
e
(]
&0 3,00
-
[}
2 2,50
2,00
1,50
1,00
0,50
0,00
° & &
&° & . SR S & 0 fo & (g@ . & ‘7’ "? i
o‘é &) ®%° £ & & ,&Q\" § & &‘% & ‘@“ & .gf &5
R SR I P S
B .
‘13_,% & _.000 &*9 eo&(’o & \Q@%\ ‘&’é@ $ &Q &v‘\\ S &2 ] oz'& & §
& > & : N . S 8 ’ S » o
@c}é ) & Q\@ . _&\& B & o&@ &@0‘ &Q"o &aﬁ@ R \Q\& < 4?\\ \e*@% \6\@
> & S oS
o‘sz‘ Qcﬁ" ;&Q& ¥ -,@(b? N & \/ng S ¥ &b\ 0@;‘" aé& ;&&Q
& & & V*%% & & & =) \é& 58
\o‘b‘ %‘{8 . && e £ o &@Q &
& <8 QS&"‘ &1;\‘ q;&o & &-s
& : &
&eﬁ' 5‘6‘ Q‘é‘ & z/'&o
& & ]
S S 3
Sl & &
< §e
@4&

m2021 m2022

ISC components

Fig. 3. ISC level assessment by gas transportation company employees in 2021 and 2022



Sufiyanova MA, et al. Development of Mechanisms for Industrial Safety Culture Improvement Based on Employee Survey Analysis Results

The average ratings of all components of the industrial safety culture for each professional category and the average
ISC value for the enterprise as a whole were also calculated. Figure 4 provides the comparative histogram.

5,00
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, 4,29 422 426 420 4,20 4,25 4,20 4,23
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=
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<
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(administration) (production (production department of department of the professional
department of department of the  secondary activity) main activity) categories
secondary activity) main activity)

Il Predicted

m2021 mW2022 Professional category B Proactive

Fig. 4. Comparison of the results of average ISC ratings depending on the professional category of employees of the gas
transportation enterprise for 2021 and 2022

It can be seen that in both 2021 and 2022, the professional category of employees did not significantly affect the
assessment results, but at the same time, an increase in the ISC level to proactive in each of the professional categories
was established. This was due to the implementation of such proactive measures at this enterprise as holding a review-
competition of the state of industrial safety and the development of a safety culture with subsequent encouragement of
winners and payment of monetary remuneration to employees, installation of video monitors on which videos of
violations and injury cases were broadcast, as well as positive and significant events related to IS issues.

According to the algorithm for assessing the ISC level and the results of the survey, histograms of average ratings of
all employees for each component of the occupational safety culture were constructed for three age categories: up to 35
years, from 36 to 49 years, from 50 years (Fig. 5).
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Fig. 5. Comparison of average ratings of the ISC level depending on the age category of employees for 2021 and 2022
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As it can be seen in the figure, the employees of all age categories attributed the ISC level in 2022 to proactive,
while in 2021 it was predicted. However, the presented data show that there was no dependence of the assessment of the
ISC level on the age of employees.

Based on the results of the questionnaire, two pie charts of the distribution of all respondents by the ISC level were

formed for comparative analysis (Fig. 6).

4% 1%
' ' 13% 8%
ISC levels ISC levels
= Initial = Initial
= Reactive = Reactive

= Predicted = Predicted

= Proactive = Proactive

= Creative = Creative

79%

2021 r. 2022 T.

a) b)
Fig. 6. Comparison of the number of employees of a gas transportation enterprise by the levels of ISC development:
a — for 2021; b — for 2022

Thus, it can be noted that the reactive level disappeared (the average value lied in the range from 1.26 to 2.50).
It is important to emphasize that in 2021, 58% of employees estimated the level of industrial safety culture at the
predicted level (the average value lied in the range from 2.51 to 3.75), while in 2022 it was only 8%. The share of
employees who assessed the ISC level as proactive increased — from 37% to 79% (the average value was in the
range from 3.76 to 4.50). An indicative result was an increase in the percentage of employees who rated the ISC
level at the creative level — from 4 to 13%.

Based on the results of the focus group interview (questionnaire no. 3) it was revealed that the majority of
respondents (70%) were familiar with the motivational program for safe work. Moreover, in their opinion, this
program was functioning effectively. At the same time, 70% of the interviewees did not know what share of the
bonus was paid to them for safe work and absence of IS requirements violations. However, the vast majority of
employees (90%) knew what types of penalties a manager could apply to them for violating the IS requirements.
Probably, not all employees understood how the motivation program worked at the enterprise.

The majority of respondents from the focus group (95%) believed that the employer provided a sufficient
amount of training in the field of occupational safety and health, but only a quarter of them emphasized that the
training took place in an interactive format, followed by practical study of the material presented.

Discussion and Conclusion. The work done by the authors made it possible, first of all, to assess the ISC level
at the gas transport enterprise under study, as well as to present a comparative analysis of average values of ISC
for all components. In 2022, this value was 4.23 (fourth level), while the average estimate in 2021 was 3.66 (third
level) according to the five-level classification of the International Association of Oil and Gas Producers.

Annual monitoring of ISC level allowed us to identify lower components that needed to be paid attention to:
motivation and competence, training of employees in the field of IS. In this regard, at the suggestion of the
authors of the article, the administration and the IS service of the gas transport enterprise carried out and
implemented measures to improve the ISC level.

To ensure motivation for safe work, methods of encouragement for performance and methods of influence for
violating the key rules of a gas transportation enterprise were proposed, methodological materials for working
with personnel demonstrating risky behavior were developed, and the information about bonus payments was
brought to employees through memos and information posters. In order to form and develop competencies in the
field of industrial safety, personal obligations of employees in the field of industrial safety have been developed,

employees have been trained and will continue to be trained in advanced training programs "Leadership in the
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field of industrial safety", "Behavioral safety audit. Rules of conduct", "Identification of hazards and risk
management in the field of industrial safety", "Analysis of the root causes of accidents. The procedure for their
establishment and development of preventive measures", as well as on the topics "ISO 45001:2018 "Occupational
health and safety management systems. Requirements with guidance for use", "The procedure for conducting
audits of the occupational health and safety management system taking into account the requirements of
ISO 45001:2018". The work has been organized aimed at developing risk-oriented thinking among employees of
the enterprise.

In the future, it is planned to develop and implement a personnel assessment system that will determine the
level of development of critically important personal and leadership qualities of employees and thereby assess the

impact of these qualities on ensuring a high ISC level.
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3asenennviii 6xk1a0 coasmopos:
ABTOpBI BHECIIM PaBHOICHHBII BKJIQJ B IIOCTAHOBKY 3a[audl M OMNpEJeNICHHE LEJIH HCCIIEJOBAHUS, MPOBEICHUE
9KCIIEPUMEHTOB M PAc4eToOB, (OPMYIMPOBAHUE BBIBOJIOB U KOPPEKTUPOBKY TEKCTA CTATHH.

Koungpnuxm unmepecos: aBTOpsI 3asBISAIOT 00 OTCYTCTBUH KOH(IINKTA HHTEPECOB.

Bce asmopul npouumanu u 0006punu OKOH4YAMENbHbIU 8APUAHI PYKORUCU.

Technosphere Safety

79



