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Safety culture is a promising solution to reduce mining accidents. However, the systematic review on influencing
factors of safety culture in the mining industry is still lacking. The objective of the study is to investigate the
influencing factors of safety culture in the mining industry. A systematic literature review (SLR) study by
applying the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) review method has
identified 33 articles on safety culture in mining from twelve countries: China, USA, India, Sweden, Brazil,
Turkey, Kenya, South Africa, Mongolia, Russia, Taiwan, and Ghana. Qualitative studies used four main data-
bases, such as Science Direct, Scopus, Web of Science and SpringerLink databases. Three main themes have been
developed; psychological, situational, and behavioural dimensions and produced 17 sub-themes. The study found
that the behavioural dimension has the greatest influencing factor in constructing a positive safety culture (47%),
followed by the situational dimension (29%) and psychological dimension (24%). Moreover, the management’s
commitment was the biggest contributor in constructing safety culture in the mining industry. In conclusion, a
systematic review study could hopefully increase awareness among mine owners, miners, government, and

policymakers in providing better understanding on safety culture to reduce mining accidents in the future.

1. Introduction

The mining industry is well known as one of the riskiest industries in
the world (Zhang et al., 2020; Jiang et al., 2020) and has a high potential
for the occurrence of accidents or disasters. China is a leading country in
the mining sector in the world for their underground coal mining ac-
tivities and has actively published articles related to coal mine accidents
(Chen et al., 2019; Nie et al., 2019; Qin et al., 2019; Xiao et al., 2019; Lin
et al., 2019; Lyra, 2019; Cordeiro et al., 2019). Other countries that also
reported on mining accidents were Brazil (Lyra, 2019; Cordeiro et al.,
2019), United States of America (Diizgiin and Leveson, 2018), India
(Prasad et al., 2015; Aliabadi et al., 2018, 2019), and Spain (Gil-jiménez
et al., 2017; Sanmiquel-pera & Bascompta, 2019). There were sixteen
main causes of mining accidents reported by previous researchers; (1)
human error (Geng and Saleh et al., 2015; Xiang et al., 2019; Li et al.,
2019; Tong et al., 2019), (2) unsafe behaviour (Bonsu et al., 2017; Jiang
etal., 2017), (3) unsafe acts (Sanmiquel et al., 2015; Bonsu et al., 2017),
(4) lack of safety training (Xiang et al., 2019; Bonsu et al., 2017), (5) lack
of safety education (Li et al., 2019; Sanmiquel-pera & Bascompta, 2019;
Qiao et al., 2018), (6) inexperienced worker (Qiao et al., 2018;
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Sanmiquel et al., 2015; Bonsu et al., 2017), (7) poor leadership of su-
pervisor (Liu et al., 2015; Wang et al., 2016; Pons, 2016), (8) organi-
zational deficiency (Pons, 2016; Dash et al., 2016; Aliabadi et al., 2018;
Lyra, 2019), (9) mechanical failure (Xiang et al., 2019; Wang & Zhang.,
2019; Shao, 2019), (10) geological factor (Wang and Zhang, 2019;
Diizgiin and Leveson, 2018), (11) poor workplace environment (Diizgiin
and Leveson, 2018; Bonsu et al., 2017), (12) lack of safety culture (Geng
and Saleh, 2015; Diizgiin and Leveson, 2018), (13) safety awareness
(Wang et al., 2018; Aliabadi et al., 2019; Li et al., 2019), (14) poor safety
records (Geng and Saleh, 2015; Diizgiin and Leveson, 2018; Spada and
Burgherr, 2016), (15) lack of rules and regulations (Liu et al., 2015;
Geng and Saleh, 2015; Bonsu et al., 2016; Wang et al., 2018; Diizgiin and
Leveson, 2018; Qiao et al., 2019; Sanmiquel-pera & Bascompta, 2019),
and (16) poor safety management (Li et al., 2019; Xiang et al., 2019).
There are four main phases of safety research in the mining industry
(Bloch, 2012). The first phase of safety is safety engineering and the
second phase focused on policies, procedures, and safety regulations in
the mining industry. Both these phases agreed that 95% of mining ac-
cidents and incidents were due to human factors (Bloch, 2012). The
conventional accident prevention which focuses on safety engineering
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and human error have shifted to culture based behavioural safety which
is the embedment of behavioural safety culture and transformation of
safety issues in reducing mining accidents for the next phases. Therefore,
the third phase is known as Behaviour-Based Safety (BBS), which
strongly focused on human behaviour as something that can be altered
to improve safety. At this stage, the concept of safety culture also
received attention from various industries around the world as a solu-
tion to minimize the potential for large-scale disasters and accidents
(Cooper, 2000). The fourth phase is known as Culture Based Behavioural
Safety, which is the combination of behaviour safety culture and
transformation of safety issues. The key to this phase is not only trans-
forming the corporate culture of a mine, improving safety and produc-
tion, and building a safe environment, but it also uses worker’s cultures
as a means of winning hearts and minds in the battle for safe production.
Strong relationships are built through engagement at all levels, leading
to everything being focused on the best needs of the company and its
constituents as a whole (Bloch, 2012).

Recently, most major accidents in mining industries were reported
due to poor safety culture (Jiang et al., 2020; Zhang et al., 2020). Many
researchers have shifted the conventional accident prevention towards
promoting a healthy safety culture in organizations (Stemn et al., 2020;
Jiang et al., 2019; Loow et al., 2019). Safety culture has been recognized
as a mechanism or new strategy to reduce large-scale industrial acci-
dents. It focuses on the identification of root causes of the accidents and
preventative measures that will be taken to avoid the accidents
(Abdelhamid and Everett, 2000; Porkka et al., 2016; Jiang et al., 2020).
Moreover, managing the behavioural dimension of safety culture among
mining employees is important as part of the preventative mechanism of
mining accidents. A positive behaviour of safety culture could lead to
safe production and operations in mining, produce a responsible miner,
create a safe workplace environment, and minimize mining accidents.

Various safety culture models or theories have been developed, such
as Social Learning Theory (Bandura, 1977), Schein’s Theory (Schein,
1992), Total Safety Culture or Geller’s Theory (Geller, 1994), Reason
Safety Culture Model (Reason, 1997), Guldenmund’s Three Layered
Organisational Culture (Guldenmund, 2000), Reciprocal Safety Culture
Model (Cooper, 2000), Reiners Model/P2T Model (Reiners, 2011) and
The Egg Aggregated Model (Vierendeels et al., 2018). All these models
focused on the psychological (how people feel), situational (what the or-
ganization has) and behavioural (what people do) dimensions as a pre-
ventative measure to reduce accidents and to establish a healthy safety
culture in organizations, which is applicable to various industries. For
example, poor physiological status and bad safety habits are examples of
safety attitudes among 27 coal mining enterprises as reported by Jiang
et al. (2019). One of the difficulties to implement safety culture is the
ignorance on safety among miners (Loow et al., 2019). To promote good
safety culture, safety knowledge must be strengthened first, such as
knowledge on production and production equipment, machine
handling, safety awareness, knowledge on skills and competencies, and
training on self-protection (Miao et al., 2020; Zhang et al., 2020; Jiang
etal., 2020; Wang and Wu, 2019). Moreover, to foster safety culture, it is
important for the mine owner to provide a safer working environment to
mine workers (Jiang et al., 2020; Rubin et al., 2020).

Despite having various safety culture models or theories mentioning
the importance of psychological (people/person), situational (environ-
ment) and behavioural dimensions to build a healthy safety culture in
the organization, there is scarce systematic literature review (SLR)
conducted to understand the influencing factors of safety culture in the
mining industry. The main research question guiding this systematic
review is what are the influencing factors of safety culture studies that
have been conducted in the mining industry? Therefore, the objective of
the study is to investigate the influencing factors on psychological,
situational, and behavioural dimensions of safety culture in the mining
industry.
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2. Methodology

The systematic literature review (SLR) aims to locate, search, and
synthesize literature systematically related to previous studies or
research in a well-organized and transparent process, using replicable
procedures throughout each step. Systematic reviews can also be called
Meta-narrative reviews or mixed studies reviews. (Wong et al., 2013).
According to systematic literature review refers to identify, evaluate and
interpret all available research relevant to a specific research question,
topic area or phenomenon of interest by using a replicable and detailed
methodology (Kitchenham, 2004; Cook et al., 1995). Moreover, identi-
fying the known and unknown is a time-consuming process. That is the
critical reason why the systematic literature reviews should be con-
ducted with predefined and transparent methodological steps. The
Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) was used in this study to establish the systematic literature
review (SLR) on safety culture in mining industries. PRISMA is a very
well-known method to conduct SLR in various fields of research, such as
in safety research (Adaku et al., 2021; Nyoni et al., 2019), social sciences
(Shaffril et al.,, 2019), healthcare (Danielli et al., 2021;
Vasquez-Cardenas et al., 2019) and business (Cubric et al., 2020). Four
main steps for PRISMA include identification, screening, eligibility and
data abstraction and analysis.

2.1. Identification

The first step in the systematic review process is identification, which
is the identification process that was performed in December 2020. In
this stage, research questions and research objectives were clearly
identified. Four leading indexed databases were used for this review;
ScienceDirect, Scopus, Web of Science and SpringerLink. These four
indexed databases were chosen because of their established indexing
systems for citations and to ensure the quality of the articles reviewed in
this paper. The research published in peer-reviewed journals also have
good reputation and representation of the scholarly research in the
particular field of study. By using keywords and search strings of “safety
culture” and “mining”, this process yielded a result of 850 articles from
Science Direct, 1210 articles from Scopus databases, 210 articles from
Web of Science (WoS) and 1730 from Springer Link databases.

2.2. Screening

The second step is the screening process that includes or excludes
articles according to criteria determined by the authors with the assis-
tance of the specific databases. In the screening process, eligibility, in-
clusion, and exclusion criteria were determined to find suitable articles
to be included in the systematic review process as shown in Table 1.
After the identification process, there were 4000 articles to be screened.
The results presented 99 articles after the screening stage that selected
articles published from January 2016 to December 2020 and focused on
safety culture in the mining industry only. The journals that included
systematic reviews or review papers, conference papers, proceedings,
chapters in books, book series, and books were excluded. The purpose is
to focus on the real research on safety culture at real mining sites or

Table 1
The criteria for inclusion and exclusion.
Criteria Inclusion Exclusion
Publication January 2015 and before
timeline 2016-December 2020
Document Journal (research Journals (systematic review), review
type articles) paper, conference proceeding,
chapters in book, book series, books
Type of Safety culture in mining  Exclude safety culture other than
industry industry only mining

Language English Non-English
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companies.
2.3. Eligibility

The third step is the eligibility process where the articles were
included or excluded based on authors‘ specific criteria. There were 29
similar articles that were excluded in both databases for the next phase,
which left 70 documents for the eligibility process. This is screened
manually for literature focusing on mining accidents and criteria from
the earlier screening processes (inclusion and exclusion criteria). The
review managed to obtain 33 selected articles related to safety culture in
the mining industry.

2.4. Data abstraction and analysis

The final step is data abstraction and analysis. The remaining articles
were evaluated, reviewed, and analysed and 33 selected articles
(studies) were discussed in detail in this paper as tabulated in Table 2.
The reviews were based on specific studies that matched the research
questions and objectives of the study. The studies were then extracted to
identify relevant themes and sub-themes for the current study by

Table 2
SLR results based on year, country, number of published articles, title of journal
and rankings.

Year Country No of Title of Journal Journal
published Impact
articles Quartile

2020  China 6 Process Safety and Q1

Environmental Protection
Safety Science Q1
Resources Policy Q1
Safety and Health at Work Q2
USA 1 Journal of Safety Research Q1
Ghana 1 Safety Science Q1
India 1 Engineering Failure Q1
Analysis
Kenya 1 Safety and Health at Work Q2
2019  China 7 Resources Policy Q1
Safety Science Q1
Progress in Nuclear Energy Q2
Processes Q2
International Journal of Q1
Environmental Research
and Public Health
Kenya 1 Safety Science Q1
Sweden 1 Resources Policy Q1
2018 China 1 Safety Science Q1
South 1 Journal of the Southern Q4
Africa African Institute of Mining
and Metallurgy
Turkey 1 Safety Science Q1
2017  China 3 Safety Science Q1
Petroleum Science Q1
Sustainability Q2
Russia 1 Ecology, Environment and Q2
Conservation
USA 1 International Journal of Q1
Mining Science and
Technology
Brazil 1 Gestao& Producao Q3
(Management and
Operations Review)
Taiwan 1 Sustainability Q2

2016 China 2 Accident Analysis and Q1

Prevention
International Journal of Q1
Environmental Research
and Public Health

Mongolia 1 Journal of Cleaner Q1
Production

India 1 International Journal of Q2

Disaster Risk Reduction
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reading the title, then the abstracts, and then throughout the full text of
the articles. The summary of the SLR process is shown in Fig. 1.

In order to identify themes related to influencing factors of safety
cultures, a thematic analysis was carried out. The main issues, similar-
ities and differences highlighted and portrayed in the 33 articles were
identified and categorized. To construct themes in this SLR study, six
steps were followed in the thematic analysis and were suitable for the
qualitative analysis, as proposed by Nowell et al. (2017). The steps
include:

1) Familiarization with the data (understand and analyze the 33
articles),

2) Generating initial code (identify the similarities and differences of
the issues discussed in the 33 articles),

3) Creation of themes (create or identify suitable themes to construct,
based on the identified similarities and differences in the 33 articles)

4) Reviewing themes (ensure the proposed themes and subthemes are
within the main context of each article)

5) Defining and naming themes (three main themes and 17 subthemes
were created in this study based on the 33 articles)

6) Producing a report (in this case, this refers to the SLR study)

3. Results

The review managed to obtain 33 selected articles from 12 countries,
which are China, India, USA, Ghana, Mongolia, Russia, Taiwan, Turkey,
Brazil, Kenya and South Africa and Sweden that reported on safety
culture in the mining industry. Regarding the type of mine, 28 studies
reported on safety culture in coal mines from China, India, USA, Ghana,
Mongolia, Russia, Taiwan, Turkey, and Brazil. Three studies reported on
gold mines in Kenya and South Africa and others were reported in USA
and Sweden. Table 2 shows the number of published articles in safety
culture in the mining industry from twelve countries for year 2016 until
2020. Overall, China was the leading country in publishing articles 5
years back with 19 articles, USA (2 articles), Kenya (2 articles), India (2
articles) and followed by 1 article each from Ghana, Mongolia, Russia,
Taiwan, Turkey, Brazil, South Africa, and Sweden. Furthermore, 15
articles were fully quantitative, 9 articles were qualitative articles and 9
articles were a mix of both qualitative and quantitative articles. Table 2
shows the SLR results based on year, country, number of published ar-
ticles, title of journal and rankings. The details for each article on the
SLR study are shown in Table 3. Most of the articles obtained in the SLR
study using the PRISMA approach have an excellent reputation in the
Journal Impact Quartile, as shown in Table 2.

By applying thematic analysis, three main themes and 17 sub-themes
were created. The theme of psychological, situational, and behavioural
dimensions is also by referring to the established safety culture models,
such as Social Learning Theory (Bandura, 1977), Schein’s Theory
(Schein, 1992), Total Safety Culture or Geller’s Theory (Geller, 1994),
Reason Safety Culture Model (Reason, 1997), Guldenmund’s Three
Layered Organisational Culture (Guldenmund, 2000), and Reciprocal
Safety Culture Model (Cooper, 2000). All these models stressed on the
importance of psychological, situational, and behavioural dimensions to
establish good safety culture. The number of articles related to each
dimension and the details for each dimension are summarized in Fig. 2
and Table 3, respectively. Based on the SLR, 47% reported on the
behavioural dimension, followed by 29% on the situational dimension
and 24% on the psychological dimension of safety culture in the mining
industry. Management’s commitment is the most influencing factor of
safety culture in the mining industry (n = 30), followed by safety
training (n = 24), and safety knowledge (n = 23). The least influencing
factor on the formation of safety culture in the mining industry is peer
influence (n = 2). Poor safety culture led to the mining accidents as
summarized in Fig. 2.
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Fig. 1. The steps of PRISMA for SLR studies (Adapted from Moher et al., 2009; Shaffril et al., 2019).

4. Discussion

The main objective of the current study is to conduct a systematic
review and investigate the influencing factors of psychological, situa-
tional, and behavioural dimensions of safety culture in the mining in-
dustry. The main reason for understanding the safety culture is to
prevent the occurrence of mining accidents. The current review identi-
fied 33 studies that served the significant influencing factors for psy-
chological, situational, and behavioural dimensions of safety culture in
the mining industry.

4.1. Psychological dimension for safety culture

Safety attitude, peer influence, safety knowledge and perception of
risk were identified as the influencing factors of the psychological
dimension for safety culture in the mining industry. Safety attitude re-
fers to psychological perception towards safe culture, procedures and
accident prevention (Hu et al., 2011; Wang et al., 2018). The problem of
poor safety culture in the mining industry was due to low education
background. It contributes to poor safety attitudes, poor safety knowl-
edge, giving bad influence on peers and having low perception on the
risk or potential hazards. Safety knowledge on the production process,
production equipment, machine handling, safety awareness, knowledge
on skills and competencies, self-protection training is among the
knowledge required in the mining industry because it is important to
ensure mine workers have enough confidence and proper knowledge in
dealing with any potential accidents, risks or hazards at mine sites. This
is supported by Wu et al. (2017). He investigated 725 coal miners and
concluded that 84% of miners have low education background that led
to fatalist attitude and low self-motivation among miners. Zhang et al.
(2020) also mentioned that ignored safety laws and regulations are the
examples of bad safety attitudes among miners.

4.2. Situational dimension of safety culture

Situational dimension refers to the working environment of the mine
itself as a response to safety culture in the mining industry. Safety

environment, safety rules, accident and incident reporting, and job
satisfaction are the influencing factors of situational dimension that is
required to build a safety culture in the mining industry. A safe envi-
ronment or working place is important to ensure the mine workers have
high motivation in performing their job and fostering good safety cul-
ture environment. For example, miners tend to ignore the safety rules in
mine sites due to a bad safety environment. Poor safety regulations and
systems for mine production, poor management and supervision, igno-
rance on safety rules are the potential contributors to mining disasters
(Ajith et al., 2019). Rubin et al. (2020) revealed that some miners did
not report some accidents and near misses because of the flaws in the
confidentiality. He also mentioned the poor safety norms at mine sites,
which is a high tendency to break the safety rules. They felt that they
will be penalised if they report on their accidents.

Moreover, Zhang et al. (2020) mentioned on safety rule breaches
among miners, such as imperfect emergency management system, fail-
ure to follow safety production system, unauthorized risk-taking oper-
ation and use of equipment. The contributing factor on the ignorance on
safety rules was due to a lack of knowledge on safety itself and it will
lead to mining disasters. Moreover, the unsupportive environment in the
mining industry should be overcome because it also can contribute to
job dissatisfaction and give bad impact on the mine worker’s produc-
tivity. There are a lot of safety environment issues related to the mining
industries and are summarized in Table 4.

Based on Table 4, mining organizations and mine workers must work
together to create a safe working environment. The safety rules need to
be regularly updated and safety information must be disseminated to all
various levels of mine workers in an efficient way through communi-
cation channels, such as safety meetings, safety week, and safety
signage. The leadership of a supervisor is also important in order to
monitor and supervise all the mine workers and ensure they follow the
safety regulations properly so that the safety culture becomes their
working lifestyle and practice.

4.3. Behavioural dimension of safety culture

Management’s commitment, safety commitment, ownership of
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Table 3
SLR results on safety culture in the mining industry in 2016 until 2020.
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Authors Type of Type of Country Psychological Situational Dimension Behavioural Dimension
study mine Dimension
SA PI SK PR SR Al RE WE JS MC sC oS ST co RR SI WA
Yorio et al. (2020) QN 24,910 USA / / / / /
mines
Miao et al. (2020) MM coal mine China / / / / /
Stemn et al. (2020) QN coal mine Ghana / / / / / / / / /
Zhang et al. (2020) MM coal mine China / / / / / / / / / / /
Fu et al. (2020) QN coal mine China / / / / / / / / / /
Rubin et al. (2020) QN coal mine China / / / / / / / / / / / / /
Jiang et al. (2020) QN coal mine China / / / / / / / / / / /
Bhattacharjee et al. QL coal mine India / / / / / / / / / /
(2020)
Liu et al. (2020) QL coal mine China / / / /
Ajith et al. (2020) QN gold mine Kenya / / / /
(Ajith et al., 2019) QN gold mine Kenya / / / /
Tong et al. (2019) MM coal mine China / / / / / / / / /
Cao et al. (2019) MM coal mine China / / / / / / / / /
(Wang and Wu, MM coal mine China / / / / / / /
2019)
Fu et al. (2019) MM coal mine China / / / / / / / / / /
Yu et al. (2019) MM coal mine China / / / / / / /
Jiang et al. (2019) QN coal mine China / / / / /
(Loow et al., 2019) QL Not Sweden / / / / / / / /
mentioned
Qiao et al. (2019) QL coal mine China / / / / / /
Hussain et al. QN gold mine South / / / / /
(2018) Africa.
Wang et al. (2018) MM coal mine China / / / / / / / / / / / /
(Diizgiin et al., QL coal mine Turkey / / / / / / /
2018)
(Nikulin et al., QL coal mine Rusia / / / / / / /
2017)
Wu et al. (2017) MM coal mine China / / / / / / / /
Zhang et al. (2017) QN coal mine China / / / / / / /
Komljenovic et al. QL coal mine USA / / / /
(2017)
Vassemetal. (2017) QN coal mine Brazil / / / /
Yeh (2017) QN Not Taiwan / / /
mentioned
Fu et al. (2017) QL coal mine China / / / /
Smith et al. (2016) QN coal mine Mongolia / / /
Dash et al. (2016) QN coal mine India / / / / / / /
Zhang et al. (2016a) QN coal mine China / / / / / / / /
Zhang et al. (2016b) QN coal mine China / / / / / / / /
Psychological Dimension Situational Dimension Behavioural Dimension Type of Study

SA= Safety Attitude
PI= Peer influence
SK= Safety Knowledge
PR = Perception of Risk

SR=Safety rules

Al = Accident and incident
RE = Reporting

WE = Working Environment
JS = Job Satisfaction

MC = Management commitment
SC= Safety commitment

OS = Ownership of Safety

ST= Safety Training

CO= Safety communication

RR = Reward and recognition
SI= Safety investment

WC= Worker’s competencies

QL = qualitative study
QN = quantitative study
MM = mixed mode study

safety, safety training, safety communication, reward and recognition,
safety investment, worker’s competencies were the influencing factors
of behavioural dimensions that contribute to the formation of safety
culture in the mining industry based on SLR findings. The mining
management must put safety concerns as the priority to ensure all the
safety issues can be managed and solved properly. For example, Yorio
et al. (2020) analysed 24,910 mines in USA and revealed 469 accidents
and fatality occurred due to weaknesses of organizational safety and
management’s commitments towards handling safety issues among
mine workers. Zhang et al. (2020) revealed that the poor safety culture
reflects the weaknesses of the management’s commitment to safety is-
sues. Moreover, good leadership and coordination ability is the key
element for the management to construct good safety culture (Diizgiin
et al., 2018).

According to Grote (2018) and Porkka (2016), safety culture should
play an important role in high level decisions, such as work planning,

individual job scopes as well as in resource and budget planning. The
importance of an organizational structure and safety culture was dis-
cussed by Schulman et al. (2020). Managing occupational health and
safety in the mining industry is crucial to reduce mining accidents as
reported by Jiang et al. (2020). Another study by Stemn et al. (2019)
showed the importance of the relationship between safety culture
maturity and safety performance of the mining industry to reduce ac-
cidents at the mine sites. Therefore, it is beneficial to mining companies
if safety culture becomes their main priority in preventing mining
accidents.

Safety investment which refers to the investments on employees,
facilities technologies and tools, communication channels and platforms
related to production safety are also one of the responsibilities of the
management to ensure a safe working environment is provided to their
employees. A good working environment can stimulate and motivate the
mine workers to work in a safe manner and abide the rules. Moreover,
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Influencing factors of safety culture in mining industry

l

|

Psychological dimension
(24%)

Situational dimension (29%)

Behavioural Dimension
(47%)

N

%

%

1. Safety attitude (n=14)

2. Safety knowledge (n=23) 3.
3. Peer influence (n=2) (n=10)
4. Perception of risk (n=8) 4.

1. Safety rules (n=14)
Safety environment (n=22)
Accident and incident

Reporting (n=7)
5. Job satisfaction(n=6)

Management commitment (n=30)
Safety commitment (n=20)
Ownership of safety (n=9)

Safety training (n=24)

Safety communication (n=18)
Reward and recognition (n=5)
Safety investment (n=5)
Worker's competencies (n=13)

08 N Oy O 0 B o=

\ 2

Poor safety culture led to mining accidents

Fig. 2. Summary of safety culture dimensions based on SLR results (n refers to number of articles).

the reward and safety incentives can be awarded to the mine workers
that show high commitment in implementing and practicing a safe
working attitude. Therefore, a good atmosphere of safety culture can be
built more easily and will be followed by other mine co-workers.
Furthermore, the mining management should provide safety training
and competency courses to the mine workers to educate them about
safety issues and enhance worker’s skills. Good safety training and
safety education will increase safety awareness among miners and the
safety culture can be formed easily. A study conducted by Zhang et al.
(2020) on coal mines in China revealed that 80.6% of mine workers has
poor educational background, lack of systematic job training and inap-
propriate training contents that led to the deficiencies in safety culture.
In contrast, skilful and high competence of mine workers are important
to ensure a sustainable mine operation as well as for human capital
development. Therefore, competent miners should be created so that
production will run in a safe and good working condition. Moreover, low
level of education and poor vocational skills also contribute to low
competency in workers and led to major mine accidents in China (Zhang
et al., 2020; Loow et al., 2019).

Good communication channels or platforms must be strengthened to
form a good safety culture in the mining industry because it will lead to a
mutual understanding between mine workers and the organization, and
the information can be disseminated in an effective way. Safety
communication was agreed by previous researchers to be the main
criteria to build a safety culture in the mining industry. Most of the
common safety communication issues raised in the mining industry are

summarized in Table 5.

To overcome all these issues, the management should play an
important role to ensure all the information can be received and un-
derstood by various levels of mine workers. For example, most of the
mining sites are in the remote areas and have disruption in internet
connectivity; therefore, the dissemination of safety information through
email is not promising. One way to overcome it is by having safety
signage, safety corner or short briefings every day or regular meetings
and safety briefings to ensure all the information can be directly
received by the mine workers. Conducting a safety survey is also one of
the efforts that can be done to improve the safety rules and regulations,
identify and record any potential hazards, near misses, and unsafe
behaviour of mine workers. All these efforts directly contributed to the
formation of a good safety culture in mining and minimizing the
occurrence of mining accidents.

5. Limitations, implications and recommendations for future research

While this SLR was conducted in a disciplined manner, some limi-
tations exist. The search process was limited to indexed journals that the
author could access through a university library system and were peer-
reviewed in the English language. For that reason, this SLR cannot claim
to cover non-indexed journals since they were ineligible against the
predefined inclusion criteria. With the broad interest in safety culture,
there are possibly more empirical studies carried out in other languages
that can confirm, clarify or dispute the findings of the current SLR.
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Table 4 Table 5
Safety environment issues on situational safety culture. Safety communication issues.
Country/Type Key findings related to safety environment Reference Country/type Safety communication issues References
of mine of mine
China/Coal e optimize safety funds investment Miao et al. (2020) China/coal i. Missing report, poor system of hazard Zhang et al.
mine structure mine reports, poor accident early warning report, (2020)
o increase the proportion of safety flaws in emergency process, and production (Stemn et al.,
equipment allocation funds site issue report and feedback, failure to 2020)
o introduce advanced technology and safety perform safety duties and safety work, failure (Wang and Wu,
facilities to abide by safety management system and 2019)
o imperfect work conditions. Zhang et al. operation rules (Yuetal,
(2020) ii. Required safety communication through 2019)
o the adequacy of the number of workers at ~ Rubin et al. HSE meetings (Zhang et al.,
the mine site (2020) iii. Poor participation in safety-related meeting ~ 2016a)
e work team pressure or activity, poor safety report and poor safety Rubin et al.
e satisfaction on facilities Jiang et al. advice (2020)
(2020) iv. Poor safety information communication and (Zhang et al.,
e Poor working conditions (Wang and Wu, communication procedures. 2016b)
2019) v. Lack of coordination among workers (Hussain et al.,
o Satisfaction of facilities Fu et al. (2019) vi. Required clarity and accessibility of safety 2018)
e Poor physical environment at workplace Yu et al. (2019) systems (Wang et al.,
e Poor physical environment at workplace Wang et al. vii. Promote the transformation and 2018)
(2018) restructuring of coal enterprises for ease
e Poor physical environment at workplace Wu et al. (2017) communication
e Lack of responsibility system of safety Zhang et al. viii. The problem on channeling the
production (2016a) information
Turkey/Coal e Ventilation problems (Diizgiin et al., ix. Lack of communication through e-mail,
mine o Insufficient personal safety equipment 2018) forum, work report and communication corner.
e Ventilation problems Turkey/coal i. Proper adequate communication system and  (Diizgiin et al.,
e Stress due to increased production mine coordination between the various decision 2018)
o Insufficient personal safety equipment makers in the mine,
e Subcontracting the mining operations ii. Develop codes and standards for safe mining
o Insufficient precautions for methane practice.
explosion iii. Provide a channel for coordination and
e Unsatisfactory support systems communication for emergencies.
e Inadequate escape routes Russia/coal i. Required a feedback channel between (Nikulin et al.,
e Inadequate mine monitoring systems mine employees and company management 2017)
Problems related to search and rescue Brazil/coal ii. Poor information channels Vassem et al.
Russia/Coal e maintaining workplace safety (Nikulin et al., mine (2017)
mine 2017) India/coal i. Poor in engineering, design and maintenance, Dash et al.
USA/Coal e Poor working area Komljenovic et al. mine ii. Failure to heed warning signs (2016)
mine (2017) iii. Poor in risk assessment
Mongolia/ o the negative impacts of temporary living Smith et al. iv. Poor in management systems
Coal mine arrangements including crowded living (2016) v. Poor in system auditing, economic/reward
spaces, pressures compromising safety
e unsanitary conditions vi. Failures in regulatory oversight
o lack of facilities services vii. Ignored worker/supervisor’s instructions
e social conflicts among miners and viii. Lack of management communication and
between miners and surrounding trust
communities, mining companies, and ix. Poor in emergency and rescue procedures
authorities
Kenya/Gold e Poor working conditions (Ajith et al.,
mine 2019) existing study on safety culture in the mining industry, such as using
Sweden/ o Lack of safety at workplace (Loow et al, Google Scholar. Moreover, it is recommended to use various searching
Others e Poor physical work environment 2019)

Psychosocial work environment

Moreover, the methods and findings of the studies were supported by an
assessment procedure to increase the accuracy level of the evaluation
phase. Nevertheless, the attempt to aggregate results of both qualitative
and quantitative data analyses (featured in only two studies) may have
limited the ability to adequately examine all methodological concerns
when integrating the results. This study has a good implication for the
development of guidelines, policies or practices by referring to the
influencing factors of safety cultures that were highlighted in this study.
Practically speaking, mine managers, mine owners and safety practi-
tioners may find this study useful to understand the factors that
contribute to the formation of safety culture in the mining industry and
help them build it in a guided way. The findings from the study are also
helpful in identifying the weaknesses that may hinder the formation of
safety culture in their mine site towards creating a safe working envi-
ronment as well as preventing mining accidents in the future. This re-
view offers several recommendations for future studies. Various
databases or search engines can be used to expand the knowledge of the

techniques, such as contacting experts, citation tracking, reference
searching, and snowballing, to support the existing techniques applied
on the SLR safety culture study.

6. Conclusion

The SLR on the influencing factors for psychological, situational, and
behavioural dimensions of safety culture issues in the mining industries
for year 2016 to 2020 have been successfully developed. Thirty-three
selected articles have systematic reviews from ScienceDirect, Scopus,
Web of Science and SpringerLink databases using the PRISMA approach.
The study found that the behavioural dimension has the greatest influ-
encing factor in constructing a positive safety culture (47%), followed by
situational dimension (29%) and psychological dimension (24%).
Management’s commitment was the biggest contributing factor to the
formation of safety culture and must be strengthened to ensure it can be
executed smoothly. This systematic review study could hopefully
encourage mine owners in providing better understandings and
emphasis on the issues related to safety culture and make sense to
relevant miners, government, and policymakers in reducing mining
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accidents in the future.
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