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Abstract: Governments make billions of dollars from mining activity. The rates of 
fatalities and disasters related to the mining industry seem to be worrying worldwide. One 
of the solutions is to promote and strengthen a good safety culture practice at the mine site. 
However, there is still a lack of papers discussing the contributing factors of safety culture 
in the mining industry. Thus, this systematic review aimed to investigate the contributing 
factors of the safety culture or mining industry from 2020 to August 2023 using Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). Based on SLR, 
the top five contributing factors to safety culture were safety competency, management 
commitment, safety training, the safety environment, and safety rules. In order to help mine 
owners, this systematic review study will provide the latest knowledge on the contributing 
factors to creating a safety culture in the mining industry. The study also takes into account 
miners, the government, and policymakers so that all parties may work together to reduce 
mining accidents in the future. 
 
Keywords: S mining industry, mining accidents, preferred reporting items for systematic 
reviews and meta-analyses, safety culture, systematic literature review. 

 
Introduction  

The mining industry is a critical sector that is crucial to global economies. It is responsible 
for extracting valuable minerals and resources essential for various industries, including 
manufacturing, construction, and energy production. However, the mining industry is also 
known for its inherent risks and hazards, making safety a paramount concern. The increase 
in exposure to air pollution, toxic chemicals, and strenuous work activities poses significant 
health and safety risks for employees in the mining industry (Owoeye-Lawal et al., 2022). 
These risks can severely affect their well-being and result in fatal injuries. According to 
recent data, the mining industry has one of the highest incidence rates of fatal injuries 
among all industry divisions, making it one of the world's most dangerous occupations 
(Owoeye-Lawal et al., 2022). 

According to the Mining Market Report for 2023, the global mining market grew 
from USD2022.6 billion in 2022 to USD2145.15 billion in 2023 at a compound annual 
growth rate (CAGR) of 6.1% (https://www.thebusinessresearchcompany.com). However, 
due to the nature of mining operations, which involve high-risk jobs and a harmful 
environment, there is a potential for the occurrence of near misses, accidents, and incidents; 
therefore, awareness and practises of a good safety culture at the mine site must be 
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encouraged. In addition, this calls for implementing a strong safety culture within the 
mining industry to mitigate these risks and ensure the well-being of workers. 

Safety culture refers to the shared beliefs, attitudes, and values that prioritise 
workplace safety and influence individuals' and groups' behaviour. Creating a strong safety 
culture in the mining industry is crucial for preventing accidents, reducing injuries, and 
promoting a safe working environment. Moreover, a strong safety culture can also have 
positive socio-economic consequences for workers and society as a whole. Promoting and 
understanding safety culture in high-risk industries, such as aviation, healthcare, and 
mining, has become a critical process in recent years (Litchfield et al., 2021). Furthermore, 
there are numerous definitions of culture because it is a difficult concept to define (Spencer-
Oatey 2012). Safety culture is defined by the Institution of Occupational Safety and Health 
(IOSH) (2015) as a set of shared values (what matters) and beliefs (how things operate) 
that combine with an organisation's structure and control mechanisms to produce 
behavioural norms (the right way to do things). 

According to Ismail et al. (2023), safety culture refers to the elements or components 
of organisational culture that affect attitudes and behaviours and, in turn, the degree of 
safety inside the organisation. According to Kalteh et al. (2018), they stressed reducing 
safety accidents by promoting a safety culture. Also, they verified it by conducting a study 
on the relationship between safety culture, safety climate, and safety performance. Previous 
researchers have developed several safety culture models, including the Bandura 
Reciprocal Determinism Model (Bandura, 1986), Schein's Theory (Schein et al., 1992), 
Geller's Theory (Geller, 1994; Geller, 1997), Reason Safety Culture Model (Reason et al., 
1997), Guldenmund's Three Layered Organizational Culture (Guldenmund, 2000), and the 
Reciprocal Safety Culture Model by Cooper (Cooper, 2000), as shown in Figure 1. 

A strong safety culture is beneficial and necessary across all job market levels, 
including workers, clients, and governments. Creating a strong safety culture in the mining 
industry requires a shared understanding of the importance of safety and active 
participation in generating ideas and strategies to reduce risks, accidents, and ill health. In 
recent years, numerous studies have been conducted on different aspects of safety culture 
in the mining industry. For example, Grodzicka and Szlązak (2016) studied various critical 
factors of safety culture, such as the management of work safety, safety culture within 
mining crews, the formation of safe behaviours among miners, and risk rescue operations 
in mines (Tonasa et al., 2020). 
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Figure 1: Various safety culture models 

Despite having various studies or research related to the mining industry, there is a 
scarce systematic literature review (SLR) conducted that reviews or highlights the full 
coverage of the exact contributing factors of safety culture in the mining industry needed 
worldwide. The main research question guiding this systematic review is: What are the 
latest contributing factors to the safety culture required in the mining industry? It is 
important to understand this and make suggestions to improve this sector, especially in 
relation to mining accidents. Therefore, the objective of this SLR was to investigate the 
contributing factors of the safety culture or mining industry in the years 2021–2023 by 
using Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). 
 
Methodology 

In conducting an SLR on the contributing factors to safety culture in the mining industry, 
the PRISMA methodology was employed. The PRISMA approach was chosen as it 
provides a comprehensive and structured framework for conducting systematic reviews 
and ensures transparency and reproducibility of the review process (Hizam-Hanafiah et al., 
2020). The review process followed the PRISMA guidelines, which include the following 
steps: identification, screening, eligibility, and inclusion (Talukder et al., 2021). By 
following the PRISMA methodology, the SLR ensured a comprehensive and rigorous 
approach to identifying and including relevant studies on the contributing factors of safety 
culture in the mining industry. 
 
Identification Phase 

Identification, the first stage of the systematic review process, was completed in August 
2023. The procedure involved identifying keywords for use in information searches. It is 
recommended to present at least one database, according to Moher et al. (2009). 
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ScienceDirect, Scopus, Springer, Emerald, and Taylor & Francis were the chosen indexed 
databases in this case. They were selected since they are renowned for publishing scholarly 
articles and are regarded as the top indexing systems for citations. The search string used 
for five databases is shown in Figure 2. This process yielded 207 articles from 
ScienceDirect and 155 articles from Scopus. Springer, Taylor, and Emerald recorded 139, 
279, and 105 documents, respectively, related to the search string as shown in Figure 2. 
The total number of articles obtained was 705, which were further reviewed in the screening 
stage. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Search string and five databases used in the identification stage of PRISM with the total 
number of articles (n) for each database 

 
Screening Phase (Inclusion and Exclusion Criteria)  

The second phase, which is depicted in Figure 2 and Figure 3, was applied to the 705 
identified articles from the two databases based on the search strings (refer to the 
identification phase). Articles are included or excluded throughout the screening process 
based on criteria chosen by the authors and with the help of the relevant databases. The 
eligibility, inclusion, and exclusion criteria were established throughout the screening 
phase to locate appropriate papers to be included in the systematic review process. The 
authors of the SLR study established the inclusion and exclusion standards, which are 
displayed in Table 1. 

Based on the total number of related publications that were retrieved and needed to 
be assessed, a publishing timetable for the years 2020 to August 2023 was first chosen. 
Based on the different kinds of papers, the second inclusion criterion, article journals, was 
selected as this criterion from both databases. Because they were not regarded as primary 
sources, review articles, books, book chapters, and conference proceedings were not 
included. Language served as the third factor for inclusion and exclusion. To prevent 
misunderstandings and challenges with translation, all non-English language materials 
were disregarded, as shown in Table 1. Following identification, the 705 articles underwent 
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screening. Here, 175 articles were collected following the screening phase (see Table 1 and 
Figure 3). 

 
Table 1: The criteria for inclusion and exclusion 

Criteria Inclusion Exclusion 
Publication timeline  2020 to August 2023 2019 and before 
Document type  Journal (research articles) Conference proceedings, Journals 

(systematic review), chapters in books, 
book series, books, etc. 

Language  English Non-english 
 
Eligibility and Duplication Exclusion (Manual screening)  

Articles are manually included or excluded throughout the eligibility process based on the 
requirements specified by the authors. The items that did not meet these requirements were 
removed after a careful evaluation of the ones that did. Duplicate documents were 
eliminated prior to the eligibility check. The eligibility process left with 57 papers after 15 
articles that were similar in both databases were disqualified from the following stage. 
These were manually reviewed for literature on mining accidents and the inclusion and 
exclusion criteria from previous screening procedures. In the end, 34 publications were 
chosen for the comprehensive literature review of mining accident research trends. 
 
Data Abstraction and Analysis  

Data analysis and abstraction account for the fourth stage. The 57 chosen papers (studies) 
were examined, reviewed, and analysed. Reviews were built on particular studies that 
focused on and suited the research issue. After reading the research titles and abstracts, it 
was time to thoroughly (in-depth) read the entire article contents in order to extract the 
studies' pertinent topics and sub-themes for the current study. An integrative review—a 
form of review that synthesises several study designs (qualitative, quantitative, and mixed 
methods)—was carried out. A thematic analysis was carried out to identify themes related 
to the factors that make up safety culture. At this stage, only 34 articles met the 
requirements, as shown in Table 3. The main issues, similarities, and differences 
highlighted and portrayed in the 34 articles were identified and categorised; this is known 
as thematic analysis. According to Nowell et al. (2017), six steps were used in the thematic 
analysis of this SLR study to build themes that were appropriate for qualitative analysis. 
The steps of thematic analysis and the summary of PRISMA for the SLR study have been 
summarised as shown in Figure 3 and Table 3. 
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• Generating initial code (identify the 
similarities and differences of the issues 
discussed in the 34 articles. 

• Familiarisation with the data (understand 
and analyse the 24 articles obtained from 
step 4 of PRISMA approach). 
 

1. Data familiarization 

2. Generate initial code 

• Records were screened (n = 175). 
• Records after duplicates were removed (n = 15). 
• Removal of papers that did not focus on safety 

culture and mining (n = 160). 
 

• Total articles (n = 705) were screened. 
• Records excluded (n = 530) which is removal of 

book, chapters in books, book series, review 
articles, conference proceedings, paid articles, 
published before 2020. 

• Full-text articles assessed for eligibility (n = 57). 
• Studies included in qualitative synthesis (n = 24). 

 
 

Records identified through database search 
• Science Direct, n = 27 papers. 
• Scopus, n = 155 papers. 
• Springer Link, n = 139. 
• Taylor and Francis, n = 279. 
• Emerald Insight, n = 105. 

1. Identification 

2. Screening 

3. Eligibility 

4. Data abstraction and 
analysis 
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M
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Contributing factors of safety culture by using SLR approach 
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Figure 3: The process flow of the SLR study with the combination of the PRISMA and thematic 
analysis approach 

(Adapted from Moher et al., 2009; Nowell et al., 2017; Noraishah et al., 2021) 
 

The SLR was successfully conducted to investigate the contributing factors of safety 
culture in the mining industry. By applying a thematic analysis based on Nowell et al. 
(2017), 24 articles were carefully studied. They produced 3 main themes consisting of 
behavioural dimension (52.9%), situational dimension (35.30%), and psychological 
dimension (11.76%), with the 9, 6, and 2 subthemes or contributing factors identified as 
shown in Table 3, Figure 2, and Figure 3. The results from the thematic analysis of the 
safety culture in mining industry studies are shown in Table 3. 

 

The development of recognisable themes (the 
creation of the appropriate themes based on the 
similarities and variations between the 34 
articles). 

3. Build the themes and 
subthemes 

• Defining and naming themes (3 main 
themes and 17 subthemes were created in 
this study based on the 34 articles). 

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

 

4. Theme reviewing 

5. Name the theme  

• Producing SLR articles on contributing 
factors of safety culture in mining industry. 6. Report writing 
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Results on contributing factors of safety culture in the mining industry 
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Results 

Safety Culture Studies from Various Countries 

A number of safety culture studies in the mining industry from various countries between 
2019 and 2023 were established. Based on the PRISMA method, 24 articles were selected 
from 10 countries, which are China, Turkey, India, Kenya, Bosnia, Brazil, South Africa, 
Iran, Poland, and the United States of America. China was a leading country for published 
articles, with 11 articles (studies) relating to safety culture in coal mining, followed by 
Kenya (2 studies in a gold mine) and Turkey (2 studies in a coal mine), as shown in Table 
2. Furthermore, 15 studies were quantitative articles (QN), 13 studies used mixed methods 
(MM), and 6 studies were qualitative studies (QL), as shown in Table 3. 
 

Table 2: Type of mining and number of studies from various countries 

Type of Mining Numbers of Study Country 
(n = Number of Articles) 

Coal  15 

China (11)  
Turkey (2) 

Iran (1) 
India (1) 

Gold 2 Kenya (2) 
Iron ore 1 Brazil (1) 

Not mentioned 6 

Poland (1) 
 South Africa (1) 

USA (2) 
 Bosnia (1) 

Total 24  
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Table 3: SLR results on safety culture in the mining industry from 2020 to 2023 

 
A total of 34 articles were obtained and analysed based on the PRISMA approach. 

The results are presented in statistical form, such as the percentages of the themes and how 
frequently the subthemes appeared in the articles, as shown in Table 2 and Figure 4, 
respectively. The detailed results of the SLR on safety culture study in mining studies are 
summarised in Table 3. According to Figure 4, the top five contributing factors of safety 
culture were management commitment, followed by safety competency, safety training, 
safety environment, and safety attitude. 
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Figure 4: Distribution of articles by theme and sub-themes (contributing factors) in the SLR study 
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Discussion 

The nature of mining activities is unique. It is combined with various expertise, starting 
from geological survey for mineral exploration and up to mineral processing and 
production, as well as marketing and businesses. This was demonstrated by the fact that in 
order to open a certain mine, whether it be for surface mining or underground mining, 
mining specialists' opinions, critical judgement, and specifics must be taken into account. 
The depth of experience that mining experts possess is essential since mining operations 
necessitate considerable financial commitment as well as highly careful planning (Ismail 
et al., 2022a). To make mining activities safe and sustainable without the involvement of 
mining accidents or disasters, practising a good safety culture at the mining workplace is 
really demanding (Ismail et al., 2021). Figure 5 shows the summary of all 17 contributing 
factors to developing a safety culture in the mining industry. 
 

 
Figure 5: Contributing factors of safety culture in the mining industry 

 
Behavioural Dimension 

The biggest percentage of themes came from behavioural dimensions, with 52.9% in the 
SLR study. It consists of nine main contributing factors to safety culture, as shown in 
Figure 5. The top ranks of contributing factors for the behaviour dimension were led by 
safety competency (21 studies), followed by management commitment (20 studies), safety 
training (19 studies), safety awareness (15 studies), safety investment (13 studies), safety 
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communication (13 studies), monitoring and supervision (13 studies), safety management 
(9 studies), and reward and recognition (3 studies). 

The first ranking of contributing factors to safety culture is safety competency. Safety 
competency refers to the knowledge, skills, and experience that workers possess to 
effectively contribute to a safety culture. Previous educational background and working 
experience are important components of safety competency. Workers with a solid 
educational background and relevant working experience are more likely to be aware of 
the importance of a safety culture and to understand how to prioritise safety while 
performing their jobs. To develop and enhance the safety competency of mine workers, it 
is crucial for mining management to provide safety training. Safety training allows workers 
to gain the necessary knowledge and skills to maintain a safe working environment. 
Investing in safety training programmes demonstrates management's commitment to the 
well-being of their workers and the promotion of a strong safety culture. According to 
Peters, Vaught, and Mallet, research on health and safety training in mining suggests that 
major improvements in miners' safety training are needed to ensure effective and 
comprehensive training programmes (Zujovic et al., 2020). One of the key aspects of safety 
training is to ensure that workers are equipped with the necessary skills and knowledge to 
identify potential hazards, handle emergencies, and implement safety practices. 
Furthermore, allocating a budget for mine workers to attend training, courses, or short 
courses specifically related to their work at the mine site is essential. 

Moreover, management commitment toward a safety culture is also critically 
important in ensuring the well-being and safety of mine workers. This is evident from a 
study conducted by Ismail et al. (2021) and Ochoa et al. (2022), where one of the key 
factors influencing safety culture was identified as management commitment. According 
to Wang et al. (2022), safety management practices, including safety training, have a 
positive impact on safety culture (Zujovic et al., 2020). Management commitment to safety 
culture plays a pivotal role in establishing and promoting a positive attitude towards safety 
among mine workers. However, management commitment alone is not enough to ensure a 
strong safety culture. To further enhance safety culture, it is essential to focus on improving 
the safety competency of mine workers. 
 
Situational Dimension 

The second largest theme was the situational dimension, which can refer to “what the 
organisation has” based on Copper's Safety Culture Model (Cooper, 2000). The top three 
contributing factors for the situational dimension were led by the safety environment (18 
studies), followed by safety rules (17 studies), and reporting (12 studies). According to 
Noraishah et al. (2021), organisational deficiencies, poor workplace environments, 
mechanical failure, and inexperienced workers are among the contributing factors to 
mining accidents. Furthermore, the human factor has long been argued to be the primary 
cause of industrial accidents in industries including mining, manufacturing, construction, 
and others. However, a study by Ismail et al. (2022b) revealed that organisational factors 
contribute to around 53% of mining accidents, followed by human factors (27%) and 
situational factors (20%). It is important to give good exposure and awareness to mine 
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operators or mine owners to plan strategically in order to ensure the safety of mine workers 
as their utmost priority. This is in line with the results found in this SLR study, whereas 
the safety environment was the highest reported in this study. According to Figure 4, the 
safety environment is the highest contributing factor for the situational dimension of the 
mining industry, with 25 out of 34 articles reported on it. The mining management or mine 
owner must have good execution and implementation of safety policies and rules. The 
workers must abide by the rules and ensure safety is their top priority while working at my 
workplace. 

Moreover, a study conducted by Noraishah et al. (2021) indicated that mechanical 
failure was the primary cause of accidents in the mining sector. The mine owner must be 
concerned about the safety of all machinery involved with mining activities. For example, 
the poor safety environment, such as the poor structure of underground coal mines, poor 
ventilation systems and shafts, and poor mechanical design, are contributing factors for 
initiating mining accidents or disasters. Failure to provide good equipment to workers can 
also contribute to mining disasters. Another important contributing factor to the situational 
dimension is safety reporting, which is located at the third rank of the situational dimension 
in this study. Any incidents, near misses, and accidents must be reported to the Safety and 
Health Officer or the person in charge. However, the presence of an unsafe attitude and 
unsafe behaviour among mine workers neglect the potential risk of initiating accidents 
must be overcome. Some sort of punishment can be implemented for those workers who 
show bad behaviour at the workplace. A good mine worker can be rewarded to motivate 
them to practise a good safety culture while performing their job. 

According to the SLR study, external factors are also highlighted in the situational 
dimension. As we know, all the rules and regulations in the mining industry will directly 
follow the rules and regulations provided by the government itself. However, the lack of 
efficient industrial self-regulation and the inadequate government support mentioned by 
Rose et al. (2023), Musonda et al. (2021), and Terpstra-Tong (2020) are considered 
external factors in this study. In some cases, the authorities do not have clear rules and 
regulations for their local mining company, and the consequence is that the mine owner 
takes them for granted, just ignores the regulations, and tends to get a high profit without 
prioritising safety aspects and also the safety and health issues of their mine workers. 
Therefore, to ensure a good practice of safety culture exists at my workplace, all these 
issues must be overcome. 
 
Psychological Dimension 

According to Cooper's safety culture model (Cooper, 2000), psychological dimensions 
reflect “what people feel”. The SLR revealed two important contributing factors to safety 
culture in the mining industry: (i) safety attitude and (ii) management concern. According 
to Niu and Liu (2022), miners' psychological safety is a kind of psychological perception 
or subjective feeling that is more important for workplace morale than interpersonal trust. 
Based on this study, only two contributing factors to safety culture were obtained, which 
are safety attitude and management concerns for workers. Based on previous literature, 
only a few studies have looked at the impact of psychological empowerment on workplace 
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safety, and even fewer have combined the following three factors: Safety, technology, and 
empowerment in mining companies (Ochoa Pacheco et al., 2022). The significance of 
attitudes towards safety (Amponsah-Tawiah et al., 2016), the effects of a safety culture in 
organisations (Cooper, 2000; Wu et al., 2010), and the connection between leadership 
empowerment behaviour and both safety and safety teamwork have all been extensively 
discussed in the literature (Tong et al., 2015; Tong et al., 2019). 

Furthermore, according to Ameer et al. (2022), who conducted a study at an iron ore 
mine, to reduce the miners' unsafe behaviour, the organisation must increase its safety 
performance. Concern from management for employees was another crucial factor. It 
involves the manager's or leader's concern for the worker's mental and physical wellness. 
For instance, a few of the mining experts mentioned the health problems mine workers 
face. Some mining owners do not view their employees as their key assets. For instance, 
due to budgetary limitations, small-scale mine operations do not prioritise the health of 
their employees, and the management does not offer the employees annual health 
examinations (Ismail et al., 2023). 
 
Future Directions and Recommendations 

Mine owners, operators, and authorities can benefit from this study by gaining a deeper 
understanding of the significance of safety culture in the mining industry. They can use the 
findings to develop and implement effective safety protocols and practices, leading to a 
safer working environment for mine workers. By prioritising safety culture, mine 
stakeholders can improve safety performance and enhance organisational commitment. It 
is recommended to conduct safety culture assessments for various mining companies, 
whether small or large, mining scale operations to investigate the safety culture practises 
between both operations. This assessment could help identify the critical safety culture for 
both mining operations and how improvements can be made to find the best solution to 
promote a good safety culture in the mining industry. 
 
Conclusion 

Based on SLR, behavioural dimensions (52.9%), situational dimensions (35.30%), and 
psychological dimensions (11.76%) were obtained to construct a safety culture. The top 
five contributing factors to safety culture were safety competency, management 
commitment, safety training, the safety environment, and safety rules. This study on safety 
culture is useful to various stakeholders involved in the mining industry, including mine 
owners, mine operators, safety and health officers, as well as mine workers and local 
authorities. Understanding the importance of contributing factors in safety culture, as 
highlighted in this study, is essential for all these parties to ensure the overall safety and 
well-being of everyone involved in mining operations. 
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