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INTRODUCTION 

Mining is the extraction of valuable mineral or geological material from the earth, usually metal ore, and coal. Mining 

is required to obtain the material that agricultural process cannot grow. The mining industry includes mineral extraction, 

processing, transportation, and marketing to remain cost-efficient and gain profit [1]. One of the biggest mining industries 

is coal mining with a whooping 3.5 billion tons excavated each year. The biggest mining nation in the world is China, 

followed by United States of America with 4.08 billion tons and 2.17 billion tons of mineral excavated each year, 

respectively [1]. Mining is one of the major industries in Malaysia. Malaysia produces different types of minerals from 

metallic, non-metallic, and energy minerals such as aggregate, bauxite, clay, coal, gold, limestone, and etcetera. Tin 

mining is one of the first mining operation in Malaysia, started in the 1820s in Perak and in 1824 in Selangor. Malaysia 

ranked world's top ten producers for refined tin, rare earth, and mined tin [2]. In 2003, the mining industry contributed to 

7% of the Gross Domestic Product (GDP) of Malaysia [3]. 

Mining industry accidents fluctuated each year with the highest number of deaths of mining accidents coming from 

the processiong of coal mining and hard rock mining [4]. Usually, underground mining poses a higher risk to miners 

compared to surface mining. The most common mining accidents were due to coal dust explosion and blasting-related 

accidents such as fly rock, premature blasts, and misfires [5]. In addition, there are many causes of mining accidents as 

highlighted by previous scholars as shown in Table 1 [6-16].  Figure 1 showed the accident statistics of the mining 

industry in Malaysia between year 2017 to 2021. Based on the data given by Department of Occupational Safety and 

Health (DOSH) Malaysia [17]. Factors influencing miners’ unsafe behaviour have been studied for over seven decades 

[18]. Previous research showed more than 94.09% of mining accidents were caused by human factors such as intentional 

violation, mismanagement, and defective equipment [19]. There are many reasons why unsafe behaviour is still 

uncontrollable. Some of the reasons are lack of anticipation of the miner’s safety culture and avoiding the hassle of 

following safety procedures [20]. There is still lack of study investigate the influencing factors contribute to unsafe 

behaviour in the Malaysian mining industry. Therefore, the main objective of study was to investigate the influencing 

factors contribute to unsafe behaviour and its relationship towards safety performance. 

ABSTRACT – This study was aimed to investigate the influencing factors of unsafe behaviour of 
miners towards safety performance. A set of online questionnaires was distributed to the 50 mine 
workers from an iron ore mining company located in Kuantan, Pahang, Malaysia. The results were 
analysed using SPSS software and Pearson analysis. The results show six major factors that 
contributed to the unsafe behaviour of miners such as inadequate safety training; inadequate safety 
education, physical fatigue, lack of safety rules and regulations within the company, poor 
leadership behaviour and the miners’ lack of experience contribute to unsafe behaviour of the 
miners. The factors were then related to the safety performance of the mining company to find the 
relationship between both variables by using Pearson correlation analysis. The findings of this 
study will help miners to reduce unsafe behaviour and how safety performance can affect the 
worker’s behaviour by highligting the specific factors contribute to unsafe behaviour 
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Table 1: Main causes of mining accidents 

Figure 1. Number of Accidents Recorded in Mining Industry from 2017-2021 (Adapted from [17]) 

LITERATURE REVIEW 

Unsafe behaviours of miners is one of the reason that responsible for mining accident or disasters [20]. Unsafe 

behaviours accounted for 97.67% of mining accidents according to statistical analysis of accident investigation [21]. 

Miners’ unsafe behaviour is the biggest contributor to mining accidents. The unsafe behaviour management is very 

important and the key ensuring production safety [5]. To manage the unsafe behaviour of miners, the factor influencing 

miners’ unsafe behaviour was determined. Previous scholars mentioned the influencing factors contribute to unsafe 

behaviour as  in Table 2. Table 2 are lacking of (1) safety training, (2) academic qualification, (3) fatigue, (4) rules and 

regulation, (5) leadership behaviour, and (6) miner’s experience at the workplace. 
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Number of Accidents Recorded in Mining Industry from 2017-2021

Non-permanent Disability Permanent Disability Death

Author Country Type 

of 

Mine 

Main 

Study 

Design 

Main causes of mining accident 

HE UB UA LST LSE IW LBS OD MF GF PWE PSC PSA PSR LRR PSM 

[6] China Coal MM ✓ ✓ ✓ ✓

[7] China Coal QL ✓ ✓ ✓ ✓ ✓ ✓

[8] China Coal MM ✓ ✓ ✓ ✓

[9] China Coal QN ✓ ✓ ✓ ✓ ✓ ✓

[10] China Coal QL ✓ ✓ ✓ ✓

[11] China Coal QN ✓ ✓ ✓ ✓

[12] China Coal QL ✓ ✓ ✓ ✓

[13] Australia Coal MM ✓ ✓ ✓ ✓ ✓ ✓

[14] China Coal MM ✓ ✓ ✓

[15] China Coal QL ✓ ✓ ✓ ✓

[16] Ghana Gold QN ✓ ✓ ✓

QL, qualitative; QN, quantitative; MM, mixed method; HE, human error; UB, unsafe behaviour; UA, unsafe act; LST, lack of safety training; LSE, lack of 

safety training; LSE, lack of safety education; IW, inexperience worker; LBS, leadership behavior of supervisor; OD, organizational deficiency; MF, mechanical 

failure; GF, geological factor; PWE, poor workplace environment; PSC, poor safety culture; PSA, poor safety awareness; PSR, poor safety record; LRR, lack 

of rules and regulation; PSM, poor safety management. 
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Safety training refers to educational programmes that teach employees how to use preventative measures and 

procedures to reduce the danger of harm or death on the workplace. A well-run safety training program can help a 

company reduce employee turnover, boost productivity, and improve morale. According to  [22], training is a proven and 

effective technique of intervention in building and maintaining effective hazard management operations. Academic 

qualification is the development of knowledge and skills for coping with situations that arise as a result of accidents, as 

well as for preventing accidents by removing dangers as soon as possible. Education can enhance miners’ safety behaviour 

and safety awareness. This also helps miners complete their work by following a strict safety work procedure and achieve 

improvement on their safety level [6]. Fatigue usually happened to miners because of long working hours, poor working 

conditions, and heavy workload [21]. 

Long working hours, poor working conditions, and heavy workload  may cause a fatigue among workers.Fatigue is a 

phrase that refers to a general feeling of exhaustion or a lack of energy. It's not the same as feeling sleepy or drowsy. 

Fatigue is known as one of the factor influencing unsafe behaviour among workes  [23]. Investment in safety is the basis 

for ensuring the implementation of all relevant rules and regulations, the correct operation of equipment, and the 

improvement of safety protection facilities. Adequate safety investment will make the implementation of the safety system 

smoother, operation of equipment smoother [24]. The influence of leadership behaviours on employees in different 

situations also varies [25-26]. Leadership is often seen as one of the important factors in the success or failure of an 

organization. As the direct leaders of miners, the supervisors inspire the miners' enthusiasm in daily work by encouraging, 

caring and leading by example, and take the lead in complying with various safety rules and regulations of the iron mine 

and create a good safety atmosphere [27]. Work experience is time spent learning about a job role, an organization, or a 

career sector in the workplace. Based on [7], the more experience the miner, the likely they have unsafe behaviour, and 

new inexperienced miners tend to follow safety behaviour. 

Table 2. Literature review focused on unsafe behaviour factors 

Research Articles Knowledge Gap Filled 

[4] This study stated that poor working environment, poor site safety 

management, work pressure, overtime, and work intensity are the major 

reasons for unsafe behaviour. 

[5] This research finds that unsafe behaviour contributed to most of the accident 

in mining industry. 

[12] Stated that external environmental factors and no management strategies are 

the main reason for miners’ unsafe behaviour 

[7] Finding that the miners’ age and risk-taking is the main reason for workers’ 

unsafe behaviour. 

[6] Finding that the influencing miners’ unsafe behaviour that training, 

attendance, experience, and age are main factors. 

[9] The education of miners’ contributed to unsafe behaviour. 

[8] The factor influencing miners’ unsafe behaviour are divided into 5 aspects 

including individual factors, physical environment, safety leadership, safety 

management, and group factors. 

[10] This study stated that poor training and poor safety management can cause 

unsafe behaviour of miners. 

[11] Stated that individual perception, environment support, and organizational 

management system is related to miners’ unsafe behaviour. 

[13] Lack of leadership behaviour contributing to miners’ unsafe behaviour 

directly or indirectly. 

[14] External environment, organizational influence, poor leadership, 

precondition of unsafe act contributes the most to miners’ unsafe behaviour 

METHODOLOGY 

A set of online questionnaires was prepared using Google form and distributed to 50 mine workers consists of 17 

office workers and 33 mining site workers from a mining company in Kuantan, Pahang, Malaysia as an online survey. 

The sample size was determined by Krejcie and Morgan 1970 sample size formular[28]. The sample of the research used 

a simple random sampling in which every miner has an equal chance of getting selected and the randomness of the sample 

was determined by drawing process to select sampling unit from the sampling frame. Simple random sampling was 

selected for this research because it does not consume much time and low cost [29]. The targeted respondents who 

answered the questionnaires are 30 respondents based on Krejcie and Morgan’s sample size [29]. A 5-point Likert scale 
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was adopted, which involves scores ranging from 1 (completely disagree) to 5 (completely agree) and the data were 

analysed using SPSS software. 

Construction of Questionnaire 

The questionnaires consisted of three parts which were socio-demographics, factors influencing miners’ unsafe 

behaviour, and safety performance of miners. The questionnaires were covered the following factors and sub-factors of 

unsafe behaviour as shown in Table 3. The first factor influencing miners’ unsafe behaviour is safety training  to the 

workers which has 5 sub-factors consists of lack of training, inadequate training, continuous training,  training suitablity, 

and training are given by the certified trainer. The second factor is safety education which consists of 2 sub-factors such 

as lack of safety education and inadequate safety education. Fatigue or tiredness is one of the biggest factors contributing 

to unsafe behavior which consists of the working duration and heavy work frequency. Rules and regulations are to ensure 

the safety of miners at  site, however, if the company lack of safety policy and safe work procedure, it will also contribute 

to unsafe behavior. Leadership behavior will contribute to unsafe behavior if there is a lack of supervision and work 

pressure from the leader. Miners' experience is divided into two categories: work experience that adds to safety 

performance and work experience that makes miners feel comfortable while working at the mine site. Based on results 

obtained from factors of unsafe behaviour data collection, a total of 6 main factors and 15 sub-factors were constructed 

into a questionnaire used to obtain data for analysis purposes.  

Table 3. Factors and sub-factors of unsafe behaviour 

RESULTS AND DISCUSSION 

30 out of 50 respondents were completed and answered the online questionnaire survey. To ensure reliability of the 

variables measure, the reliability analysis was used. The feedbacks of respondents were analysed using SPSS Data Editor 

version 19 for reliability test and Pearson correlation analysis 

Demographic analysis of respondents 

The analysis of respondents’ traits and criteria such as age, gender, years of experience, mode of work, and state of 

work. Table 4 shows the demographic result for this research 

Table 4. Demographic results of respondents based on SPSS analysis 

Background of 

Respondents 

Item Frequency Percent Valid 

Percent 

Age 

21-30 years old 3 10.0 10.0 

31-40 years old 7 23.3 23.3 

41-50 years old 19 63.3 63.3 

Factors Sub Factors 

Safety training (ST) 1. Lack of training provided

2. Inadequate training

3. Continuous training

4. Training suitability

5. Certified safety training

Academic Qualification 

(AQ) 

1. Lack of safety education

2. Inadequate safety education

Fatigue (FA) 1. Working duration

2. Heavy work frequency

Rules and regulations 

(RR) 

1. Safety policy

2. Safety work procedure

Leadership behaviour 

(LB) 

1. Leadership supervision

2. Leadership pressure

Miners’ experience (ME) 1. Experience contributes to safety performance

2. Experience make miner safer
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More than 50 years 

old 

1 3.3 3.3 

Gender Male 30 100.0 100.0 

Female 0 0.0 0.0 

Years of 

experience 

1- 5 years 12 40.0 40.0 

6-10 years 15 50.0 50.0 

11-15 years 3 10.0 10.0 

Mode of work Full-time 30 100.0 100.0 

Part-time 0 0.0 0.0 

Scope of work Site-based 30 100.0 100.0 

Office 0 0.0 0.0 

Reliability Analysis of the Influency Variables 

To ensure reliability of the variables measure, Cronbach’s Alpha coefficients are computed as an internal consistency 

reliability test. Cronbach's alpha measures how well a set of items (or variables) measures a single unidimensional latent 

trait [30]. When data have a multidimensional structure, Cronbach's alpha will usually be low. Cronbach's alpha can be 

written as a function of the number of test items and the average inter-correlation among the items. The values for 

Cronbach’s Alpha of the variables are shown in Table 5. 

Table 5. Cronbach’s Alpha Value for Unsafe Behaviours 

Variables No. of items No. of items 

deleted 

Cronbach’s 

alpha value 

Safety training (ST) 5 3 0.613 

Academic 

Qualification (AQ) 

2 - 0.772 

Fatigue (FA) 2 - 0.626 

Rules and regulations 

(RR) 

2 - 0.647 

Leadership behaviour 

(LB) 

2 - 0.720 

Miners’ experience 

(ME) 

2 - 0.890 

The analysis showed that the Cronbach’s Alpha value range from 0.626 to 0.890 with the lowest value is the fatigue 

and the highest is miners’ experience which is the dependent variable for this research. The value of Cronbach’s Alpha 

lower than 0.35 indicates low reliability while the value from 0.35 to 0.7 as acceptable and above 0.7 is considered as 

high reliability. Cronbach’s alpha usually used the Likert test index and used it to verify the reliability in the current 

research. The reliability of the questionnaire data was tested by the SPSS statistic data editor. High Cronbach’s Alpha 

value indicates that there is an inter-correlation among the items when the inter-correlation is high and there is evidence 

that the items are measuring the same underlying construct. Items measuring the same underlying construct are means 

‘good’ or ‘high’ reliability which also referred to how well the items measure a single unidimensional latent construct. 

As for safety training, there are 3 items deleted to achieve a good Cronbach’s Alpha value as shown in Table 6.  The 

analysis showed that the value of Cronbach’s Alpha is 0.751 which is considered as high reliability and acceptable. The 

original number of items was 8, of which 4 items were deleted to obtain a high Cronbach’s Alpha value. The finalized 

questions consist of 15 questions. The question is constructed based on data gathered from a systematic literature review, 

a set of 6 main factors and 15 sub-factors obtained were shown in Table 7. Safety performance factors gathered through 
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the literature review are consists of 8 items which are safety culture, safety compliance, safety participant, safety record, 

safety awareness, safety management, safety audit, and number of accidents in the company.  

Table 6. Cronbach’s alpha value for safety performance 

Variables No. of items No. of items deleted Cronbach’s alpha value 

Safety Performance 8 4 0.751 

Table 7. Questions Related to Six Main Variables of Unsafe Behaviour 

Variables No. of items Question 

Safety training 

(ST) 

5 ST1: The company provides training for personnel on 

engagement in safety behaviour. 

S2: The company provides adequate training for personnel 

throughout the year. 

ST3: Company provides continuous training for personnel 

to maintain safety compliance. 

ST4: Company provides suitable training for personnel 

position of work. 

ST5:  is given to personnel by certified training provider. 

Academic 

Qualification 

(AQ) 

2 AQ1: The company provides safety education for 

personnel on engagement in safety behaviour. 

AQ2: The company provides adequate safety education for 

personnel on engagement in safety behaviour 

Fatigue (FA) 2 F1: The work duration of the workplace makes personnel 

fatigued. 

F2: The heavy workload of the workplace makes personnel 

fatigued. 

Rules and 

regulations (RR) 

2 RR1 Safety policy of company updated annually to 

improve safety. 

RR2:  Safety work procedure is provided by company for 

each task. 

Leadership 

behaviour (LB) 

2 LB1: The leader helps supervise if personnel do not know 

how to do the work.  

LB2: The leader pressure personnel to achieve key 

performance indicator. 

Miners’ 

experience (ME) 

2 ME1: Personnel work experience contributes to the safety 

attitude while doing the work. 

ME2: Personnel work experience makes personnel feel 

safer. 

Percentage analysis of respondents’ feedbacks 

The feedbacks from 30 respondents were analyzed and shown in Fig.2 and Fig.3 respectively. Based on Fig.2, the 

responding on the question ST1 (the company provides training for personnel on engagement in safety behaviour) return 

the feedback of strongly agree (40%), agree (33.3%), neutral (20%) and disagree (6.75%).In contrast, the responding on 

the question for ST2 ( the company provides adequate training for personnel throughout the year) return the feedback of 

strongly agree (16.67%), agree (13.33%), neutral (23.33%), disagree (40%) and strongly disagree (6.67%). Based on ST3, 

the feedback on the company provide continuous training for personnel to maintain safety compliance resulted strongly 

agree (43.33 %), neutral (6.67%), disagree (40%) and strongly disagree (6.67%). Based on ST4, the feedbacks on 

company provide suitable training for personnel position of work resulted strongly agree (30%) with the statement. For 
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ST5,  the training is given to personnel by certified training provider resulted strongly agree (40%) and agree (36.67%) 

with the statement. 

Figure 1. Respondents Feedbacks for Safety Training (ST1 to ST5) 

Figure 3. Respondents feedbacks on Academic Qualification, Fatigue, Rules and regulations, Leadership behaviour 

and Miners’ experience 

Based on Fig.3 the responding question AQ1 (The company provides safety education for personnel on engagement 

in safety behaviour) returns the feedback of strongly agree (40%), agree (46.67%), and neutral (13.33%). For question 

AQ2 (The company provides adequate safety education for personnel on engagement in safety behaviour) the feedback 

comes with strongly agree (50%), agree (36.67%), and neutral (13.33%). 

Based on FA1 (The work duration of the workplace makes personnel fatigued), the feedback resulted to strongly agree 

(40%), agree (26.67%), neutral (26.67%), and disagree (6.67%). Based on FA2 (The heavy workload of the workplace 

makes personnel fatigued) resulted in strongly agree (43.44%), agree (40%), and neutral (16.67%). 

Based on RR1 (Safety policy of company updated annually to improve safety) resulted in strongly agree (40%), agree 

(36.67%), neutral (20%) and disagree (3.33%). Based on RR2 (Safety work procedure is provided by the company for 

each task) resulted in strongly agree (43.33%), agree (40%), and neutral (16.67%). 
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For LB1 (The leader helps supervise if personnel do not know how to do the work), the result of feedback with strongly 

agree (40%), agree (50%), and neutral (10%). Based on LB2 (The leader pressure personnel to achieve key performance 

indicator) resulted in strongly agree (46.67%), agree (50%), and neutral (3.33%). 

Based on ME1 (Personnel work experience contributes to the safety attitude while doing the work), the feedback 

comes in with strongly agree (26.67%), agree (40%) and neutral (33.33%). Lastly, based on ME2 (Personnel work 

experience makes personnel feel safer) resulted strongly agree (36.67%), agree (33.33%), and neutral (30%) 

Pearson Correlation analysis 

Pearson correlation analysis is used to verify the relationship of the dependent variable, independent variable, and 

moderator variable. From Pearson correlation analysis, it can be determined either the variables have positive, negative, 

or no relation at all. The Pearson correlation value refers to the direction of the relationship and the largest value of 

Pearson correlation is 1 and the lowest is -1. If the value moves towards -1, the relationship will be negative and vice 

versa. Table 8 showed the value of Pearson Correlation and the level of significance between variables and Table 9 

shows safety performance result. This research involves 6 independent variables and 1 dependent variable. 

Based on Table 8, the safety training factor of unsafe behaviour is related to safety performance. The value of Pearson 

correlation for safety training factor is 0.884**. Since the value of Pearson correlation moves towards 1, the factor is 

positively related to safety performance with 1% significant level. This result shows that inadequate safety training 

impairs safety performance in a company. According to [22] study, training is a proven and effective technique of 

intervention in building and maintaining effective hazard management operations. A study [31] in Indonesia also proved 

that there was significant relationship between training with unsafe actions.   

Another factors was the safety education factor of unsafe behaviour which was related to academic qualification. 

Academic qualifaction in this study means safety education for personnel on engagement in safety behaviour provided 

by the company. The value of Pearson correlation for safety education factor is 0.677**. Since the value of Pearson 

correlation moves towards 1, the factor is positively related to safety performance with 1% significant level. This result 

shows that inadequate safety education worsens safety performance in a company. Education can enhance miners’ safety 

behaviour and safety awareness. This also helps miners complete their work by following a strict safety work procedure 

and achieve improvement on their safety level [6]. 

Table 8 Pearson correlation between factors of unsafe behaviour and safety performance 

Table 9 Safety Performance result 

Variables Safety performance 

Pearson 

Correlation 

Sig. (2-tailed) N 

Safety training (ST) .884** .000 30 

Academic 

Qualification (AQ) 

.677** .000 30 

Fatigue (FA) .589** .001 30 

Rules and 

regulations (RR) 

.581** .001 30 

Leadership 

behaviour (LB) 

.491** .006 30 

Item-Total Statistics 

Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Cronbach's Alpha 

if Item Deleted 

SP1 29.53 4.878 .357 .146 

SP2 29.40 5.145 .332 .175 

SP3 29.23 4.944 .398 .136 

SP4 29.37 6.654 -.131 .416 

SP5 29.63 4.378 .324 .132 

SP6 29.47 5.085 .298 .185 

SP7 29.40 8.179 -.497 .533 

SP8 29.17 6.006 .033 .334 
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Miners’ experience 

(ME) 

.109 .568 30 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

In addition, the fatigue factor of unsafe behaviour is related to safety performance. The value of Pearson correlation 

for fatigue factor is 0.589**. The factor is positively related to safety performance with a 1% significant level. This result 

shows that if the worker has fatigue at the workplace, the safety performance will decrease. Employee fatigue is one of 

the main factors that affect the occurrence of work accident. The most dangerous effects of fatigue occur in very dangerous 

professions such as underground work, one of which is coal mining workers[32] . It is proven that fatigue is a factor 

influencing unsafe behaviour by simulating typical construction work [23].  

The rules and regulations factor of unsafe behaviour is related to safety performance. The value of the Pearson 

correlation for the rules and regulations factor is 0.581**. The factor is positively related to safety performance with a 

1% significant level. This result shows that inadequate safety rules and regulations such as safety policy and safe working 

procedures worsen safety performance in a company. Adequate safety investment will make the implementation of the 

safety system smoother, the operation of equipment more stable [24].   

The leadership behaviour factor of unsafe behaviour is related to safety performance. The value of the Pearson 

correlation for this factor is 0.491**. The factor is positively related to safety performance with a 1% significant level. 

This result showed that poor leadership behaviour will decrease safety performance in a company. As the direct leaders 

of miners, the supervisors inspire the miners' enthusiasm in daily work by encouraging, caring, and leading by example, 

and taking the lead in complying with various safety rules and regulations of the mine and creating a good safety 

atmosphere as quote in [27] for the example in the coal mine. In contrast, the study showed the miner’s experience factor 

was not related to safety performance. This is because the value of the Pearson correlation is insignificant. It shows that 

the experience of mining workers has low contribution to safety performance in the company. This was supported by[7]. 

He mentioned that the more experience the miner, the more likely they have unsafe behaviour, and new inexperienced 

miners tend to follow safety behaviour. 

CONCLUSION 

The research was successful to investigate the contributing factors of unsafe behavior toward safety performance. An 

iron ore mine company was selected as a case study for this research. The study showed six major factors that contributed 

to the unsafe behaviour of miners were (1) inadequate safety training; inadequate safety education, physical fatigue, lack 

of safety rules and regulations within the company, poor leadership behaviour (6) and the miners’ experience contribute 

to unsafe behaviour of miners. This research suggests that to reduce the miners’ unsafe behaviour, the organization must 

increase its safety performance. For future research, different approaches of techniques to reduce the number of accidents 

in the mining industry shall be considered. 

REFERENCES 

[1] Buchholz, K., & Richter, F. (2020, May 22). Infographic: The countries that are the biggest miners in the world. Statista reveal

Infographics. Retrieved March 28, 2022, from https://www.statista.com/chart/19839/biggest-miners-among-countries/

[2] Kuan, Jennifer & Rombe-Shulman, Seraphima & Shittu, Ekundayo. (2015). The political economy of technology adoption:

The case of Saharan salt mining. The Extractive Industries and Society. 2. 10.1016/j.exis.2015.01.012.

[3] Department of Statistics Malaysia Official Portal. (2020).-National Account and Gross Domestic product Retrieved March

15, 2022, from

https://www.dosm.gov.my/v1/index.php?r=column%2FctwoByCat&parent_id=99&menu_id=TE5CRUZCblh4ZTZMODZI

bmk2aWRRQT09

[4] Haight, J.M. & Kecojevic, V. (2005). Automation vs. human intervention: What is the best fit for the optimal system

performance? Process Safety Progress Journal, 24(1), 45-51.

[5] Kecojevic, V., & Radomsky, M. (2005, October 19). Flyrock phenomena and area security in blasting-related accidents. Safety

Science. Retrieved March 28, 2022, from https://www.sciencedirect.com/science/article/abs/pii/S0925753505000706

[6] Yin, W., Fu, G., Yang, C., Jiang, Z., Zhu, K., & Gao, Y. (2017). Fatal gas explosion accidents on Chinese coal mines and the

characteristics of unsafe behaviors: 2000–2014. Safety Science, 92, 173–179. https://doi.org/10.1016/j.ssci.2016.09.018

[7] Qiao, W., Liu, Q., Li, X., Luo, X., & Wan, Y. L. (2018). Using data mining techniques to analyze the influencing factor of

unsafe behaviors in Chinese underground coal mines. Resources Policy, 59(June), 210–216.

https://doi.org/10.1016/j.resourpol.2018.07.003

[8] Liu, R., Cheng, W., Yu, Y., Xu, Q., Jiang, A., & Lv, T. (2019). An impacting factors analysis of miners’ unsafe acts based on

HFACS-CM and SEM. Process Safety and Environmental Protection, 122, 221–231.

https://doi.org/10.1016/j.psep.2018.12.007

[9] Wang, C., Wang, J., Wang, X., Yu, H., Bai, L., & Sun, Q. (2019). Exploring the impacts of factors contributing to unsafe

behavior of coal miners. Safety Science, 115(December 2018), 339–348. https://doi.org/10.1016/j.ssci.2019.02.003



Syafiq et al. │ Current Science and Technology │ Vol. 02, Issue 1 (2022) 

39  journal.ump.edu.my/cst ◄ 

[10] Yu, K., Cao, Q., Xie, C., Qu, N., & Zhou, L. (2019). Analysis of intervention strategies for coal miners’ unsafe behaviors 
based on analytic network process and system dynamics. Safety Science, 118(June 2018), 145–157. 
https://doi.org/10.1016/j.ssci.2019.05.002

[11] Tong, R., Yang, X., Li, H., & Li, J. (2019). Dual process management of coal miners’ unsafe behaviour in the Chinese context: 
Evidence from a meta-analysis and inspired by the JD-R model. Resources Policy, 62(January), 205–217. 
https://doi.org/10.1016/j.resourpol.2019.03.019

[12] Cao, Q., Yu, K., Zhou, L., Wang, L., & Li, C. (2019). In-depth research on qualitative simulation of coal miners’ group safety 
behaviors. Safety Science, 113(December 2018), 210–232. https://doi.org/10.1016/j.ssci.2018.11.012

[13] Rubin, M., Giacomini, A., Allen, R., Turner, R., & Kelly, B. (2020). Identifying safety culture and safety climate variables 
that predict reported risk-taking among Australian coal miners: An exploratory longitudinal study. Safety Science, 123(March 
2019), 104564. https://doi.org/10.1016/j.ssci.2019.104564 [12]

[14] Ye, X., Ren, S., Chadee, D., & Wang, Z. (2020). ‘The canary in the coal mine’: A multi-level analysis of the role of hope in 
managing safety performance of underground miners. Journal of Vocational Behavior, 121(June), 103461. 
https://doi.org/10.1016/j.jvb.2020.103461

[15] Cheng, L., Guo, H., & Lin, H. (2020). The influence of leadership behavior on miners’ work safety behavior. Safety Science, 
132(August), 104986. https://doi.org/10.1016/j.ssci.2020.104986

[16] Appah, S., Osei, P., Kofi, S., & Appiah, A. (2021). Gold eco-toxicology : Assessment of the knowledge gap on the 
environmental and health effects of mercury between artisanal small scale and medium scale gold miners in Ghana. Resources 
Policy, 72(January), 102108. https://doi.org/10.1016/j.resourpol.2021.102108

[17] Occupational Accidents Statistics by Sector 2017(DOSH). free statistics. (n.d.). Retrieved March 15, 2022, from 
https://www.dosh.gov.my/index.php/statistic-v/occupational-accident-statistics/occupational-accident-2017/3240-

occupational-accidents-statistics-by-sector-2017

[18] You, M., Li, S., Li, D., & Xia, Q. (2019). Study on the Influencing Factors of Miners' Unsafe Behavior Propagation. Frontiers 
in psychology, 10, 2467. https://doi.org/10.3389/fpsyg.2019.02467

[19] Chen, Ke & Loy, Chen Change & Gong, Shaogang & Xiang, Tao. (2012). Feature Mining for Localised Crowd Counting. 
10.5244/C.26.21.

[20] Jiang, W., Fu, G., Liang, C. yang, & Han, W. (2020). Study on quantitative measurement result of safety culture. Safety 
Science, 128(11), 104751. https://doi.org/10.1016/j.ssci.2020.104751

[21] Tong, R., Zhang, Y., Cui, P., Zhai, C., Shi, M., & Xu, S. (2018, July 29). Characteristic analysis of unsafe behavior by coal 
miners: Multi-dimensional description of the pan-scene data. MDPI. Retrieved March 28, 2022, from 
https://www.mdpi.com/1660-4601/15/8/1608/htm

[22] Assessing Occupational Safety and Health Training - NIOSH. (1998). Retrieved March 15, 2022, from 
https://www.cdc.gov/niosh/docs/98-145/pdfs/98-145.pdf

[23] Fang, D., Jiang, Z., Zhang, M., & Wang, H. (2014, December 8). An experimental method to study the effect of fatigue on 
Construction Workers' safety performance. Safety Science. Retrieved March 28, 2022, from 
https://www.sciencedirect.com/science/article/abs/pii/S0925753514003075

[24] Zhou, Nan & Zhang, Jixiong & Yan, Hao & Li, Meng. (2017). Deformation Behavior of Hard Roofs in Solid Backfill Coal 
Mining Using Physical Models. Energies. 10. 557. 10.3390/en10040557.

[25] Arsenault, P. M. (2004). Validating generational differences: A legitimate diversity and leadership issue. Leadership & 
Organization Development Journal, 25(2), 124–141. https://doi.org/10.1108/01437730410521813

[26] Sessa, V. I., Kabacoff, R. I., Deal, J., & Brown, H. (2007). Generational differences in leader values and leadership behaviors. 
The Psychologist-Manager Journal, 10(1), 47–74. https://doi.org/10.1080/10887150709336612

[27] Niu, Siping & Gao, Liangmin & Zhao, Junjie. (2015). Risk Analysis of Metals in Soil from a Restored Coal Mining Area. 
Bulletin of environmental contamination and toxicology. 95. 10.1007/s00128-015-1576-7.

[28] Kenpro. (2016, February 22). Sample size determination using Krejcie and Morgan Table. Kenya Projects Organization 
[KENPRO]. Retrieved March 28, 2022, from https://www.kenpro.org/sample-size-determination-using-krejcie-and-morgan-

table/

[29] Horton, M. (2021, May 17). Simple random sample: Advantages and disadvantages. Investopedia. Retrieved March 15, 2022, 
from https://www.investopedia.com/ask/answers/042815/what-are-disadvantages-using-simple-random-sample-

approximate-larger-population.asp

[30] Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical Education, 2, 53–

55. https://doi.org/10.5116/ijme.4dfb.8dfd

[31]  Adi, Dwiki & Martiana, T. & Devy, S.R. (2016, October 16).Analysis of Relationship Between IndividualCharacteristics
Personality Dimensions with Unsafe Action in PT Gunawan Dianjaya Steel Tbk. Surabaya. International Journal of Research 

Advent Technology, 4 (10), 35-38. http://www.ijrat.org/archives/VOLUME-4-ISSUE-10 

[32]  Butlewski, Marcin & Dahlke, Grzegorz & Drzewiecka, Milena & Pacholski, Leszek. (2015) Fatigue of miners as a key factor

in the work safety system. Procedia Manufacturing (3). 4732-4739.


