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application of safety culture in organization. Safety culture was
considered a primary element necessary for improving safety
Keywords ) performance in an organization, alongside the implementation of
g/'aﬁlgé;'tgu'fﬁj"rgl;s' Engineering and Safety Management Systems.

Safety Management Systems; Method: This study used Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines for Systematic and
Scoping Reviews, respectively. The framework focused on studies
related to Safety Culture Maturity Levels, retrieved from two databases,
namely EBSCOhost and Science Direct.

Results: The initial search in these two databases resulted in 741 studies,
which were subsequently screened according to inclusion criteria,
resulting in 14 studies. The inclusion of five supplementary studies led to
a total of 19 reviewed articles. This scoping review identified dominant
factors influencing safety culture maturity levels and showed a
relationship or correlation between safety management systems and
safety culture maturity levels.

Conclusion: The dominant factors influencing safety culture maturity
levels were identified. Furthermore, there was a correlation between
safety management systems and safety culture maturity levels. Further
study can be conducted to determine the dominant factors that were
consistent with local cultural contexts.

1. Introduction

A mature safety culture is essential to complement an excellent safety management system, ensuring
good safety performance. In 2023, Total Recordable Incident Rate (TRIR) in 2023 was 0.84 (1),
showing the need for more safety improvements. To enhance safety performance, relying solely on
safety rules and norms is no longer sufficient. Following the Chernobyl nuclear disaster in 1986, the
concept of safety culture has been extensively discussed and studied by safety science communities,
psychologists, and other expert groups (2). Despite the widespread use, there is no universally accepted
standard definition of this term, leading to the proposition of various definitions (3). According to these
definitions, safety culture includes a shared set of values, perceptions, actions, and behaviors in
organization that is consistent with policies, procedures, and initiatives aimed at enhancing safety
performance (3). Furthermore, Cox (4) showed the concept of safety culture by adding collective
beliefs, perceptions, and attitudes in the work environment related to safety. The implementation of a
safety culture, such as management commitment, work environment, and worker participation, will help
improve safety performance and manage work pressure on workers.
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According to Cooper, the effective implementation of Safety Culture was believed to provide
positive benefits for companies, including aspects of quality, reliability, competitiveness, and
profitability (5). Safety culture has many definitions and can be concluded as a social construct that is
used by industry and regulators to describe the management of organizations to avoid catastrophes and
personal injuries (6). Safety culture does not operate in a vacuum, as the concept is connected to and
affects other operational processes or organizational systems (7).

From a business perspective, the benefits of implementing safety culture in various aspects of a
company include (5):

- Quality: Establishing a good safety culture improves work methods and reduces absenteeism,
thereby enhancing the quality of work and resulting products.

- Reliability: Operational reliability is indirectly achieved through a robust safety culture. Some
contributing factors include process reliability and increased human resource reliability due to reduced
errors.

- Competitiveness: An improved safety culture positively impacts competitiveness. Better
corporate governance positions the company at the forefront of competition in the industry.

- Company Profitability: A strong Safety Culture contributes to company profitability by
minimizing losses and adding value to the organization in terms of structure and employee competence.

The implementation of a safety culture in organization naturally shapes safety culture. Maturity level
of this organizational safety culture significantly determines the achievement of performance. Hudson
proposes five levels of Safety Culture Maturity in organization (8), namely Pathological, Reactive,

Calculative, Proactive, and Generative.
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Figure 1. Safety Culture Maturity Ladder (8)

Some studies suggested that only a few companies (3.4%) among those that implemented
structured safety management systems had highly mature processes for actively managing and
mitigating risks. Oil and gas companies often show similar maturity levels but differ in injury rates.
This shows that other contextual factors, such as operational pressures, and workforce engagement, play
significant factors (9).

Several theories explain the dominant factors for the successful implementation of safety culture in
organization. Lardner theory states that three dominant factors must be comprehensively addressed to
reduce accident rates in organization (10), namely Engineering, Safety Management Systems, and
Behavior (Safety Culture).
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Figure 2. Safety Implementation Step (10)

These three elements should be integrated into a cohesive program. The majority of organizations
implemented management systems and safety culture programs separately. Therefore, there is a need
to determine the strength of the correlation between safety culture and safety management systems in
the context of improving performance in organization.

This scoping review attempts to identify correlations between Safety Culture implementation
(measured through Safety Culture Maturity Levels) and Safety Management Systems. Furthermore, the
scoping review focused on Safety Culture Maturity Levels specifically for companies in the oil & gas
industry and the related dominant factors. This selection is due to oil and gas companies being
considered to operate with unique characteristics, such as high cost, high technology, and high risk (11).
Therefore, the selection was expected to have better Safety Culture Maturity Levels compared to other
similar industries.

2. Method

This scoping review used Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) protocol (12). This method differs from others by allowing for replication, scientific rigor,
and transparency (13). Based on the focus, the following questions were formulated:

i.  What are the dominant factors in safety culture maturity levels?
ii. Is there a relationship between safety culture maturity levels and the implementation of
safety management systems?

2.1.Search Strategy and Sources

Search strategy facilitates a comprehensive and structured search for relevant studies or references.
Through the study protocol, all relevant literatures were extracted and examined. This scoping review
used the Participant, Concept, Context (PCC) tool to develop the study questions.

Table 1. PCC Strategy for Research Questions

Participant Oil & Gas Companies
Concept Safety Culture
Context Safety Culture Maturity Levels

The keywords for this scoping review can be found in Table 2.
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Table 2. Keywords of Scoping Review

Bahasa English
Tingkat Kematangan Budaya Keselamatan Safety Maturity Level
Model Kematangan Budaya Keselamatan Safety Maturity Model
Ketangguhan Keselamatan Safety Resilience
Sektor Industri Industry/Industrial

Search strategy for this scoping review includes all related studies, such as journals, reports, and
textbooks published over the last 7 years (2017 — 2023) using two databases, namely EBSCOhost and
Science Direct. The search method used Boolean logic, as shown in Table 3.

Table 3. Search Stategy in Database

Topik EBSCOhost Science Direct
Safety Maturity Level Safety Maturity Level OR Safety Maturity Level OR
Safety Maturity Model OR Safety Maturity Model OR

Safety Resilience AND Oil & Gas Safety Resilience AND Oil & Gas
Company Company

Initial filtering for the EBSCOhost database search includes: "Full text" for study availability,
Published Date: January 2017 — December 2023 (last 7 years), and Language "English and Indonesian™.
The Science Direct database search used initial filters: "Subscribed Journal™, publication year "2017-
2023", and Language "English and Indonesian".

In addition to these two database sources, five other pre-selected studies were added to the final
search results. These five studies were chosen based on discussions and input from experts to
complement the selection based on predetermined criteria.

Table 4. Inclusion/Exclusion Criteria

Criteria Inclusion Exclusion
Participants Oil & Gas Company Industries other than Oil & Gas
Companies
Concept Safety Culture Patient Safety
Context Safety Culture Maturity Levels Organizational Maturity Level
Year 2017 - 2023 Before 2017
Text Availability Free Full Text Abstract and Full text
Article Types Research article, Systematic Review, Meta-analysis, blogs, Guidelines,
Project Report Letter
Language English, Indonesia Languages other than English and
Indonesian

2.2.Inclusion/Exclusion Criteria

The next stage includes screening or filtering all obtained studies through inclusion and exclusion
criteria. All selected studies must meet the criteria of being published in the last 7 years and related to
the topic of Safety Culture Maturity in the oil and gas industry. Table 4 shows the inclusion and
exclusion criteria for this scoping review.

2.3. Data Grouping

All studies selected based on the established inclusion and exclusion criteria were read and analyzed
in depth. Data from each study was grouped into a framework that will facilitate data extraction.

The following is the framework developed for this scoping review:

1. Author

2. Title

3. Publication year
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Figure 3. Study Selection with Prisma Diagram

Study Selection Diagram was developed using the following processes:

1.

wmn

The author conducted searches in electronic databases (EBSCOhost and Science Direct) for two
weeks (from August 5, 2024, to August 16, 2024).

The initial search using keywords yielded 741 studies.

Screening for studies published in the last 7 years led to a total of 252.

Further screening based on free full-text availability and title relevance showed 50 studies meeting
the criteria, while 202 did not.

Abstract and content screening resulted in 14 studies meeting the criteria, with 20 excluded from
this scoping review for clear reasons.

To the 14 selected studies, 5 were added based on expert input criteria to complement this scoping
review.

In the final stage of article selection, 19 studies were obtained for review according to the
predetermined objectives.
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3. Result

Data were extracted data to answer the study question "Is there a strong relationship between Safety

Culture and Safety Management Systems in shaping Safety Culture Maturity?". Table 5 shows the result
of data extraction:

Universitas Ahmad Dahlan Public Health Conference (UPHEC)
Volume 2 2025; Hal 56-67

61


https://seminar.uad.ac.id/index.php/uphec/index

(UPHEC)

x
[}
T
=
SN
[S)
[}
<
Q.
=)
S~
Q.
<
2
x
[}
o
£
~
e
(5}
©
©
(5]
=)
—
©
£
£
[}
(7
~
=
w
Q
e
=
£

UPHEC

PUBLIC HERLTH CONFERENCE

Volume Maret 2025

‘SI2YIOM JOJIBNUOD JO 2[0I A PUE ‘JuwaFeuew

PORIRIN

sarredwod Se3 pue [10 UT SIO)ENUOD IM

dany ¥su ‘uawaseuew yo2foxd ‘uorstazadns ‘[eis Jomuag PaXIN Tonuedsy | L102 uoneadooy) :I3NuoI} AN e JuswaFeuew KoJeS s 98s0f | 6
(sepmme ‘syarjoq ‘senjea) fedrdojodonpuy
Aprug (fesoraeyaq) onewserd fprug : :
N arneIan (yuawaFeurw) 2ANBUION arnjesany vsn | 610z SN $S00E I L35S Fwomox | 8
:2Imyyno Kjayes euoneziuesiQ
SUOTJEJO] HIOM JUSIJIP SSOIDE [auuosiad Kjafes
Aprug X Apmug sa3ua[[eyo [eondeld pue [edaduo)
Sax 30 uonnqinsip [qennba o) pue ‘SUIPIdIE puE s101 Furjpuey vsn | 0zoz . : uvewnnyds Y ned | £
e 103 sa1321exs ‘YoM woly Sursire sysu 107 AQipiqisuodsay S RIS SgEs peE SRbeans JeRonEDIESI0
QIMEINI] JPNUAIIS
UOTUIAIUT fpug afen3ue] yong pue Ysisug ur eI .
2X SHERIOTRRY uonuaARId JUIPIDJE “UONUIAIAUT JOTABYS] ‘TONUIAINUT AJ3Jes QMBI EPUEIRE | 0T0C £397es 30 MATAIY 00T PUE 8861 U22Aq st IR
yuawaseuew L)o5es pue £3a7es [euonednddQ
NATARY “HMAGJPOLIac PUE SHpAE yoreag NEYRES]
SX o ‘SISAJRUR JUIPIOOE “JUAWRAJOAUT JayIoM ‘Burpodas yuaprout N | s10Z . o ewRoypy | ¢
aImeray “SuTen £1oFes JUSURIWOD J05MESEUEN "TOREOMTITION armesany [eonID Yy armjnd L)ajes pue sjppowr Qe
sax Maad ‘sjepow ‘swessold ‘Spoylaw uonowolg i uery | 6102 U SN AYEW UED Im[nd AJajes MOH 820091 ¥
aImeIaNT 2 ImeINT : aydoisty) uear
1UAPIdUT WOJ ] SUTUIEAT ‘MArAdY
puUe yipny ‘Sututes] ‘[onuo)) uoneadQ ‘WonedNuNwWwo) -
p b Ansnpw urmw
JuawAINSEAJ\ pue 1o3re ] ‘yuawannbay L1ojeinday My ; RS .
" RN ‘owoBeuey Yory womIIWTO) pue Aojod ‘drgsiopea] | emuesoyy | PTCNTY | 10T | 20 dUEOpA ARjeS pue Mibnusw uInS i R
Kores : wsAg ‘Furyoeo) pue jJuswasjosur 2afojdwg HE 1342q CHYSUOLE|R) O SuTUIWEXT
‘yipne pue juaunIwwod ayes 9oadsar pue are) : ojdoag
“GOTEDO[[E 90IN0Sa] [Eloueul] Sjenbape GG SIMJEIAN] JO MATAAT
@ My PUE :S3]e1 JUIPIIDE UT UOKINPRI JJuswadeuew aanoe01d ° i l.o _M —_ onewaysss v :swasAs juswaseuew Ajayes BIPTIY ‘BAl
A Imeai | 30 juewdo]aAdp isIajIoM [Te Jo uonedioned pue JusSUnIWWOd uauaaouuw.— =g | 61T PUE ey [euonednddo jo uoneuwajdun DTSR | B
‘monowoid ‘walsAs Juswaseuew A)a5es Ay 107 poddng : 48 31} 0} SIA1IIEQ PUE SSIIONS JO SI0OEJ [EINII)
N ameuuonsInd yoeoidde sO1uIoU0EId I—
sax ameuuonsand) 10\ sjoo], pue Juawdinby s1axiop ysel p qof .?ow.%m o wery | 0702 OB PUE STORLS Jpom [ENEHRe0noR . mBMS«W I
o : ; 2%/ A 7 : : K > JjIomoures g e 3ursn [00) € Jo Juswdo[aaa( :xajdwod i :
1304 ‘Bwiures], ‘swasig juawadeueyy Loyes) uoneziuedio — Asourpos se8 & W ammyn> A1oges Fussossy 159[eS ‘qaiey
JINS
ue TINS
_“_8 oy | s maRINg Lumeyy A3ajes wowaly POURIN Anuno) | aeax apIL Jogny oN
UOPRA.LIOD)

Auney a1mn) Aages surdeys s1ojoeJ Jueurwiodd ‘S [dqe L

Universitas Ahmad Dahlan Public Health Conference (UPHEC)

Volume 2 2025; Hal 56-67

62


https://seminar.uad.ac.id/index.php/uphec/index

¢

@
7

UPHEC

https://seminar.uad.ac.id/index.php/uphec/index

(]
9
c
(]
S
(]
[Pt
c
o
o
N
=
(]
Q
T
=
M)
S O
plt
Sa
< 2
[(°]
a
©
@
€
N
<<
(7]
(0]
=
[7,]
} .
()]
2
c
=)

PUBLIC HERLTH CONFERENCE

Volume Maret 2025

JUSUNTWI0o)) "UONEITUNWo)

EJIRWY INOS UT SeNIATIOR

24 2reuUOnsINY “JUATIAA]OAT] “FUTUIE2 ] [EUOTEZIUESI( ‘UOTETIIONU] sanemuend Jofueds | 810 SuruT 10J JUSUSSISSE AJUNJEW [0 AJ3Jes Ie 1 ‘mdwodseq | 61
samuedwod ajeand pue
sedionue Apmsg peumo-juawmIaA0d Fuowre Apms uosuedwod .
A SarEUUORSINY 0} Anpiqe ‘ures| o) Aiqe “oyruow o} Anfiqe ‘puodsaz 03 IV uostredwo)) vl | 120z v cAnsnpum Bumjup [0 we w Suueewdus e 32 ‘mEweRe( | 81
sJuamisar  pue  Qumew  amyno  feges
AaTATAII] N :
. Ag ywamadeue)y Lages d B3] mar wy ) | 610T Apmus ased v suonesado se3 Ajeroads uegag gsany | L1
sax marAIu] maysAs ¥ AjRgeS -dmysI9p vﬂuﬂ:uon EpE 10 fumyem 2myn> Aajes ssao0id Swssassy HEYIE gsan
— [3POIN AUl 37ES pUy [eH 2[qeUeisng
MIrAy _ - a91y - .
2L SIrE (@) s1Rauq Aunmely Lages W2 77 I EpeuRD) | 810C YL JO s1RALQ Auney Aages AL [e3° [o[ezeg | 01
RIS 2ameIRN
] j J0 3duepoduy 2y Sunysiap puy SunepiEA
oL 0nd ddLld Jo 1R
sax aneuuonsang) uonedunwmo)) ‘digsiaumo ‘digsiapea| EH»M““M PuUETIRYL prug ase) ¥ [PpoTy it o Awges | ‘wondedenaduop 91
s MIrARy JIWIINSEIN A1y e JUIWAINSEI [
& SIS | SOURMLIONSJ JO 95[) JUSUNIWIO)) JJUSS. N @ouRULIONSd 2ameIN PUEIULL | 610C ouRULOMad A197eS Jo sisA[euy Aunepy e TEIOASERL | ¥1
MITA2T (ersauopu]
- Aimqy asuodsay | aanmmuend w1 fprug ase) ) sarwedwo)) Sjeatid pue dMqngd .
i e orsan “Anpiqy Jowuoly *Amqy Surures ‘QIMqy vonednuy mmag | FISIHOPHL | 1202 Je ANSNpUT SUWMIIERY 2 T uonEIuewa]dm [e 32 Tprennlq | €1
PUE MaLu] 20uIsay A197eS A1 JO siseuy
3L o._aw.ﬂ.-_”nmh weumy (swasg juswadeue)y ‘jonuo) Suusemduz MIANY J9ed vsn | L10T Lages BurziumdQ | Aysuaal mumpey | 71
..ﬂ?..wm SR 2oudedwo) - _ .
ON it amyny) ‘Juamadesuy 1afeuey Aages dysiapea] (L5aensg voday ¥sa | etoz 12POJN QUMY 20URIXT A12ges STREN “TABRL | 11
5102lo1d monoNNsU0D W
uonowolg Apmug souewmiojrad 1a§es pue YiesH SUNISJE SI0)0E] .
A faamg Leges huswsFeurpy ¥sry ‘eournssy Lages Aonjod Lsges UM AN | reoz Layes reonud sy Sunedniy — wswdopaasp [e 3 PIETH | 01
Jomauwre) (SINS) wasis juawadevey Aeg
ANS
_“..H Hu% JUBWAINSEITY Ajunjepy 42)es uawa|y POy Anuno) | aeax AL Joqny oN
uoneR.LIo)

Universitas Ahmad Dahlan Public Health Conference (UPHEC)

Volume 2 2025; Hal 56-67

63


https://seminar.uad.ac.id/index.php/uphec/index

Universitas Ahmad Dahlan Public Health Conference %}

Q

(UPHEC) el
https://seminar.uad.ac.id/index.php/uphec/index

Volume Maret 2025

UPHEC

PUBLIC HERLTH CONFERENCE

4. Discussion

From the various studies discussed in this scoping review, the data obtained were grouped to
answer the questions, as listed in Table 5.

For question 1, the dominant factors of safety culture maturity levels in an organization were grouped
as follows:

e System: availability and support of safety management systems, budget allocation (14), job
descriptions, training (15), promotion (16), efforts to reduce accident rates, even distribution
of workers (17), organization (18), risk management (19,20) communication (21), safety
policy (20), 22 elements of Safety Maturity Drivers (SMD) (22).

o People: active participation of all workers (19), proactive management (15), caring and
respectful attitudes (23), commitment, leadership (23-25), intervention (26), responsibility,
worker participation, and competence (17).

o Procedure: regulations (23), measurement (27), accident and failure handling (28),
engineering control (29), anticipation (30), monitoring, engineering control (31).

4.1 System

System refers to the infrastructure, technology, and processes in organization that support a
safety culture. This includes the design, implementation, and evaluation of existing safety systems,
known as Safety Management System, as follows:

o Safety Policy: Clear and comprehensive policies supporting workplace safety practices.

o Safety Technology: Equipment and technology supporting occupational safety
implementation.

e Reporting and Monitoring: Systems for reporting incidents, accidents, or potential hazards,
and mechanisms for monitoring and evaluating safety performance.

The better the system implemented in organization, the higher the level of safety culture
maturity. This was shown by improved safety performance and strength in preventing accidents or
incidents.

4.2 People

People refers to the behavior, attitudes, knowledge, and skills of workers in supporting a safety
culture. Humans are an essential component of safety system built by an organization, including:
o Safety Awareness: Workers level of understanding and attention to safety risks in the
workplace.
e Leadership Commitment: Organizational leaders with a high commitment to safety serve
as role models for other workers.
e Worker Involvement: Active participation of workers in safety programs, such as training,
discussions, and hazard identification in the work environment.
Safety culture maturity was greatly influenced by the extent to which people in organization
actively participate and take responsibility for safety, both for workers and facilities.

4.3 Procedure

Safety procedures are guidelines or instructions implemented to ensure that work or activities
are carried out safely, including:

e Standard Operating Procedures: Standards or guidelines formulated to perform tasks or
jobs safely.

e Emergency Procedures: Instructions for handling emergency situations such as incidents,
explosions, or other accidents.

o Compliance with Regulations: Conformity of procedures with safety standards and
government regulations related to occupational safety.
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Good procedures ensure that each task is carried out in the safest manner, reducing the risk of
accidents and increasing productivity. The level of safety culture maturity greatly depends on the
design, comprehension, and adherence in organization. All the efforts can be started by strong
leadership in one organization (32). Lack of the three factors, namely system, people, and procedure
can cause poor safety culture implementation and contribute to accidents in any organization (33).

To improve safety culture maturity, organizations should prioritize ongoing training, promote
open communication about safety concerns, and foster leadership commitment to safety. A well-
developed safety culture was essential for promoting a safe work environment, enhancing employee
satisfaction, and ensuring long-term organizational success. In addition, organization needs a firm
effort to achieve the appropriate safety culture maturity levels. This includes work toward becoming
a 100% reporting culture, developing safety awareness with meaningful safety rules, ensure the
leaders know how to develop safety culture (34).

4.4 Formation of Safety Culture Maturity through Dominant Safety Culture Factors

Safety Culture Maturity concept has evolved into a model called Safety Culture Maturity Model.
This evolution consists of five levels, namely Pathological, Reactive, Calculative, Proactive, and
Generative. The evolution also includes 10 elements (10), namely Visible management commitment,
Safety communication, Productivity versus safety, Learning organization, Health, and safety
resources, Participation in safety, Shared perception about safety, Trust between management and
frontline staff, Safety training, as well as Industrial relation and job satisfaction. These elements were
grouped into three broad categories, namely systems, people, and procedures.

From the various factors studied, appropriate work programs can be developed to effectively
build safety culture in organization based on the dominant factors shaping safety culture. Safety
culture maturity levels were measured to observe the implementation of safety culture in an
organization, The results of this measurement will undoubtedly produce gaps that must be followed
up with work programs.

For research question 2, all the studies reviewed agree that there was a correlation between the
implementation of safety management systems and safety culture maturity. The guantitative extent
of this correlation between safety management systems and culture maturity levels is not yet clearly
illustrated. Therefore, further studies are required to obtain quantitative data on the correlation
between safety management systems and safety culture maturity levels.

5. Conclusion

In conclusion, the dominant factors for safety culture maturity levels significantly determined the
success of the organization in building a safety culture. Various dominant factors were grouped into three
major parts, namely system, people, and procedure. Each organization could develop programs
appropriate to local conditions to build a safety culture effectively.

There was a close relationship between safety management systems and safety culture maturity levels.
This result was consistent with the opinion of Lardner from the Keil Centre that efforts to improve safety
performance in the modern era required three aspects, namely engineering, safety management
systems, and behavior (10). However, the limitation of this scoping review was the inability to explain
the relationship between safety management systems and culture maturity levels in an organization. The
result showed the possibility of further studies on the correlation between safety management systems
and culture maturity levels. The hypothesis confirmed a strong correlation between these two elements,
leading to a proposed integration of safety culture programs into safety management systems. This
integration aimed to enhance safety performance and improve safety culture in organization.
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