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I. Introduction 
 

Mining is one of the most dangerous industries in the world (J. Chen et al., 2015). 

With the running of operations causing accidents both to humans and equipment, so that 

controls are needed to manage health and safety at work in mining as well as mitigate 

existing risks, the scale of mining operations will affect the amount of production 

produced, mining activities are very complex, resulting in risk multi-faceted. The risk of 

mining activities is the loss of life and disruption of the health of workers. This impact not 

only affects employees but also impacts the environment (Tubis et al., 2020) 

Activity for many community’s coal mining activities themselves have several 

characteristics including capital and technology-intensive, large and specific risks, special 

equipment, dynamic (hazard and risk of change). Mining activities have hazards that can 

pose risks to humans and the environment. If these hazards are not controlled, they can 

cause mining accidents, diseases, and disasters that cause human casualties, and damage to 

equipment and the environment (Efremenkov et al., 2017). 

To achieve the company's goal of achieving effective and efficient mining production 

targets safely and safely and complying with environmental principles, it is necessary to 

implement mining occupational health and safety management, Mining Operational Safety, 

and environment management as well as possible by applicable procedures and regulations 

(Liu & Li, 2014). 
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Mining accidents reported by type of accident include mechanical failure (32 cases), 

poor safety management (19 cases), and supervisory leadership behavior (18 cases). Use of 

technology (21 cases), training (14 cases) and increased supervision (12 cases) (Noraishah 

Ismail et al., 2021) 

Safety performance in a company describes the performance in managing safety 

within a certain period, is used in analyzing accidents and determining incident 

improvement and prevention programs (Nieto et al., 2014). With the progress and 

development of mining activities accompanied by technological advances and the more 

intensive use of mining workers, the greater the risk of accidents and environmental 

destruction. In carrying out its operational activities from 2016-2021 (Fig 1) Leading 

heavy equipment company in Indonesia which is a distributor of heavy equipment has 

recorded several incident records, both from the light category to the severe category, 

never a year can pass without an incident 

 

 
Source: Internal Report Company 

Figure 1. Incident Statistic 

 

Based on the data presented, The number of accidents for the previous 5 years 

resulting in Lost time injury is very high and occurs every year with a total 7 cases, of 

course cannot be tolerated and is a pretty bad record for our safety performance, followed 

by property damage with a total 12 cases, medical treatment Injury with a total 8 cases, 

environment with a total 6 cases, first aid with a total 4 cases and golden rules with a total 

3 cases, but we cannot capture near miss during that period, whether it really did not 

happen or there were no reports of nearmiss happening to workers to the supervisor. 

Meanwhile, management has set the incident threshold that is applied, which is 0 incidents 

for all categories every year.  

A detailed explanation based on the increase in the number of accidents per case 

during 2016-2021 can be seen in (Fig 2) 

http://www.bircu-journal.com/index.php/birci
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Source: Internal Report Company 

Figure 2. Trend Incident, All Category 

 

This is of course contrary to the number of violations committed by employees in the 

2016-2021 period as many as 34 violations, both violations found by internal parties and 

violations found by customers (Fig 3). 

 

 
Source: Internal Report Company 

Figure 3. Violation Statistic 

 

The direct cause of the accident consists of 2 factors including the direct cause and 

the basic cause, the direct cause is what drives the incident. (Unsafe conditions and unsafe 

acts), the underlying cause is what events occurred to contribute to the direct cause of the 

incident (personal factors and occupational factors) (Morrish, 2017). 

The use of tools that are not properly prepared is the highest contributing factor of 

37% or 3 cases of unsafe conditions, followed by limited density or movement of 25% or 2 

cases (Fig 4), in heavy equipment maintenance activities this is a basic thing which must 

be properly planned and prepared in advance by workers or supervisors
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Source: Internal Report Company 

Figure 4. Direct Cause, Unsafe Condition 

 

 

Cumulatively, making wrong decisions is the highest contributor to unsafe acts by 

42% or 10 cases, and the second highest contributorthe is wrong posture in carrying out 

takes by 13% or 3 cases (Fig 5) 

 

 
Source: Internal Report Company 

Figure 5. Direct Cause, Unsafe Condition 

 

Top 3 based on incident analysis based on personal factors in the first order safe 

behavior are not identified by 32% or 6 cases, Improper aggressive attitude by 21% or 4 

cases, The rush the employee implies 11% or 2 cases (Fig 6) 

 

 

 

 

 

 

 

 

Unsafe Condition 
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 Source: Internal Report Company 

Figure 6. Basic Cause, Personal Factor 

 

The last cause of accidents is work factors, apart from personal factors, work factors 

also contribute to incidents, in the first place the largest contributor is Horizontal 

communication The Workers that don’t work by 18% or 5 cases, second place is Vertical 

communication that doesn't work. t work between supervisors and workers is 11% or 3 

cases (Fig 7). 

 

 Source: Internal Report Company 

Figure 7. Basic Cause, Job Factor 

 

Looking at the analysis described above based on the trend of incidents that occurred 

during 2016-2021, we see that there is a very basic problem in Leading heavy equipment 

company in Indonesia, literate by the low safety culture that is directly related to leadership 

and safety behavior of employees, even though they are in the same concession area. the 

degree to which a safety culture is implemented is very different at the company, 

subcontractor, or departmental level. 

Based on the achievement of safety performance above, we also measure the Safety 

culture maturity level which involves all employees with various positions and tenures 

spread over 5 different locations to measure the extent to which the level of safety culture 

maturity is contrasted with the typical level of maturity within the same industry. 

 

Personal Factor 

Job  Factor 
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Source: Internal Report Company 

Figure 8. Safety culture maturity level 

 

The level of a company's safety culture describes the level of organizational culture, 

generally being an important and fundamental part of the organization in managing aspects 

directly related to safety management in its operations (Zhang et al., 2020). based on the 

survey that has been carried out, it is concluded that the average safety culture maturity 

level in the mining industry, especially in the heavy equipment sector is 3.6 or at the 

compliant level, while the safety culture of Leading heavy equipment company in 

Indonesia is at 2.8 or the reactive level. 

Safety climate according to some researchers is influenced by safety behavior (H. 

Chen et al., 2021; Newaz et al., 2019; Zhou & Jiang, 2015), Safety commitment of top 

management, and supervisors have a direct influence on the safety commitment of 

colleagues which has an impact on the creation of positive safety behavior in the 

workplace (Schwatka & Rosecrance, 2016), safety climate has an important function in 

creating a safety behavior in the workplace, especially when workers are in a high-risk 

environment (Renecle et al., 2021).  

 

II. Review of Literature 
 

This chapter will be discussing the literature review of the constructs used in this 

research. Figure 2.1 illustrates the theoretical framework applied in this study. 
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Figure 9. Theoretical Framework 

 

The theory of  safety culture firstly established by (IAEA, 1991) The latest study 

explains safety culture has a strong relationship on safety climate (Rubin et al., 2020) and 

Leadership (Grinerud et al., 2021) . Other researcher describes safety culture has a positive 

relationship on safety behavior (Y. Li et al., 2019). 

 

2.1 Leadership 

Leadership in an organization emerges as an important influence on the outcome of 

employee relations (Men & Jiang, 2016). Leadership is an important element of an 

organization. The leaders create trust and willingness of their subordinates to achieve the 

organization's vision and mission. Leadership has a direct relationship with the ability to 

influence people (Vujić et al., 2019). Analysis of organizational culture in a company has 

been carried out so far as a basis for evaluating leadership effectiveness (Latta, 2020).  

 

2.2 Safety Behavior 

The results of Heinrich's research (1985) form the basis for the theory of the causes 

of accidents which show that more than 80% of accidents are caused by unsafe behavior 

from humans, the rest is contributed by unsafe conditions in the work environment. Safety 

behavior in the mining industry is strongly Influenced by management's commitment to 

safety, social support, production pressure, and personal characteristics including 

knowledge and motivation about safety (Guo et al., 2016). 

 

2.3 Safety Climate 

The safety climate in an organization describes the psychological environment that 

provides motivation for safety behavior in defining employees' perceptions of policies, 

practices and procedures that signify the value and importance of safety in the workplace, 

acting as a framework for group norms, attitudes and individual behavior. (Fugas et al., 

2012). The intervention carried out by the leader in showing a positive attitude in the 

changes made to daily procedures relevant to the aspects of safety and health is one of the 

most effective strategies in improving the safety climate (Bronkhorst et al., 2018). 

 

https://link.springer.com/chapter/10.1007/978-3-319-95129-4_5#ref-CR21
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2.4 Safety Culture 

Safety culture is something that is created into a unity of values, norms and basic 

beliefs, which are implemented to all members of the organization through social 

interactions, both among fellow workers or workers with the organization (Yorio et al., 

2019). Measuring safety culture at the organizational level is the first step in the Steps used 

in building a safety culture, it will make workers aware of the elements of safety culture by 

explaining the advantages and disadvantages of implementing a safety culture and 

increasing the level for the better (Jiang et al., 2020) 

 

III. Research Method 

 
The type of research used is quantitative research through surveys using mono 

method, the purpose of this research is to find out which important variables are used as 

references in improving safety culture through leadership factors & safety behavior by 

using safety climate as a mediating variable can significantly or precisely affect the 

formation and improvement of safety culture in an organization, which can affect the 

company in improving safety performance and will re-test with different evaluators on the 

basic theory & previous research (Mokarami et al., 2019). 

 

IV. Result and Discussion 

 
The results showed that there were seven hypotheses that had been developed at the 

beginning of the research that were built into the conceptual framework, from the seven 

hypotheses obtained correlations between variables including 6 hypotheses that had a 

significant correlation while there was 1 hypothesis that had no correlation. Each 

hypothesis will be detailed as follows. 

 

4.1 Leadership and Safety Culture 

The leadership strategy will affect the organization's capacity to create a positive 

safety culture (Grinerud et al., 2021), The positive impact of safety leadership on the 

organization needs to be implemented as soon as possible (Sudiarno & Ambarwati, n.d.) 

the direct effect t-statistic value between leadership and safety culture is 1983, indicating 

that there is a positive correlation between the inner models, to increase safety culture 

maturity level, it must be preceded by leadership from a leader, a leader must be a role 

model (KD3) for their subordinates in creating a safety culture. The majority of the leader's 

educational background are vocational high school graduates, this is also an influence on 

how to lead a leader. 

 

4.2 Leadership and Safety Climate 

Transformational leadership style very suitable to be applied in coal mines in the 

formation of a safety climate (Du & Sun, 2012), Leadership  have the greatest influence on 

safety climate (Lingard et al., 2019). the direct effect t-statistic value between leadership 

and safety climate is 2,703, indicating that there is a positive correlation between the inner 

models, to increase workers' understanding of safety climate, it must be preceded by 

leadership from a leader, with the creation of a safety climate in an organization, it will 

grow group norms and behavior (ID3).  
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4.3 Safety Behavior and Safety Climate 

Safety climate is a commitment that comes from top management, supervisors to 

provide understanding to workers on safety which has a positive impact on safety behavior 

(Schwatka & Rosecrance, 2016), Safety behavior  have the greatest influence on safety 

climate (Renecle et al., 2021). The direct effect t-statistic value between safety behavior 

and safety climate is 3350, indicating that there is a positive correlation between the inner 

models, in creating a safety climate in an organization begins with the formation of safety 

behavior, the formation of safety behavior is influenced by the safety knowledge of 

workers (PD 4) 

 

4.4 Safety Behavior and Safety Culture 

Safety culture is very important in an organization to ensure an ideal safety climate, 

excellent safety behavior from employees and acceptable safety motivation (Al-Bayati, 

2021), Safety behavior  have the greatest influence on safety climate (Cui et al., 2013). 

The direct effect t-statistic value between safety behavior and safety culture is 1974, 

indicating that there is a positive correlation between the inner models, in creating a safety 

culture in an organization begins with the formation of safety behavior, the formation of 

safety behavior has an impact on the behavioral dimension (BD 3) 

 

4.5 Safety Climate and Safety Culture 

Safety climate have the greatest influence on safety culture (Lin et al., 2017), safety 

culture and safety climate are the basis that miners use in risk-taking behavior (Rubin et 

al., 2020). The direct effect t-statistic value between safety climate and safety culture is 

1972, indicating that there is a positive correlation between the inner models, the first step 

in establishing a safety culture in an organization is the formation of a safety climate, 

group norm behavior ( ID 4 ) directly affects the behavior dimensions of workers  ( BD 3 ) 

 

4.6 Safety Climate, Leadership and Safety Culture 

In order to achieve improvements in the safety behavior of employees through higher 

levels of supervisory leadership, a good group safety climate is an essential condition 

(Kapp, 2012). Safety climate come form of commitment from management to occupational 

health and safety, mediating role in the formation of a safety culture through the leadership 

role of employees (Draghici et al., 2022), t-statistics 1992 can be stated that the safety 

climate mediates the influence of leadership on safety culture. When a leader becomes a 

role model in the organization, he will influence his subordinates in shaping safety 

behavior through group norm behavior interventions 

 

4.7 Safety Climate, Safety Behavior and Safety Culture 

Safety climate is able to strengthen understanding of the implementation of worker 

safety behavior in supporting the formation of a safety culture (Rafique et al., 2021).   

safety climate and safety behavior in the workplace related to the occurrence of work 

accidents, Improving the safety climate and safety behavior can reduce the number of work 

accidents in the workplace  (X. Liu et al., 2015)t-statistics 1.421 can be stated that the 

safety climate does not mediate the effect of safety behavior on safety culture. so that the 

safety climate is more dominant in mediating the influence of leadership on safety culture. 
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4.8 Research Contribution   

This study enriches the literature on the correlation between the constructs used and 

as a model to link Leadership, safety behavior, Safety Climate with safety culture. The 

findings of this study are used to fill and answer gaps and support theoretical ideas from 

several previous studies and most importantly contribute to organizations and industry, 

especially in mining and heavy equipment. 

 

4.9 Theoretical Contribution 

This study provides theoretical contributions related to the concept and correlation 

between leadership construction, safety behavior in supporting the creation of a safety 

climate that influences the formation of a safety culture in the heavy equipment industry. 

The First, this study examines the relationship between leadership and safety culture. 

This confirms that leadership has a positive relationship to safety culture. 

The Second, this study examines the relationship between leadership and safety 

climate. This confirms that leadership has a positive relationship to safety climate. 

The Third, this study examines the relationship between safety behavipr and safety 

climate. This confirms that safety behavior has a positive relationship to safety climate. 

Fourth, this study examines the relationship between safety behavior and safety 

culture. This confirms and emphasizes that safety behavior has a positive relationship with 

safety culture. 

Fifth, this study examines the relationship between safety climate and safety culture. 

This confirms and emphasizes that safety climate has a positive relationship with safety 

culture. 

Sixth, this study examines the relationship between safety climate, leadership and 

safety culture. This confirms and emphasizes that the safety climate will positively mediate 

the influence of Leadership on the safety culture. 

Lastly, this study examines the relationship between safety climate, safety behavior 

and safety culture. This confirms and emphasizes that the safety climate will positively 

mediate the influence of  safety behavior on the safety culture. 

 

V. Conclusion 
 

Based on the research that has been done, it can be concluded that the formation of a 

safety culture in Leading heavy equipment company in Indonesia is strongly influenced by 

leadership, safety behavior, and safety climate,  

In creating a safety culture at Leading heavy equipment company in Indonesia, the 

most important thing to do is to strengthen the leadership factor for all levels of supervisors 

in the department, with an emphasis that a leader must be a role model for his subordinates, 

especially in the safety aspect, the composition of an ideal leader with workers sometimes 

becomes an obstacle in implementing safety and occupational health safe operation. 

After the establishment of leadership implementation at the departmental level in all 

work areas, it will directly shape the safety behavior of workers. safety behavior is a 

necessity for workers in carrying out operational activities, safe operation demands are a 

priority for all levels of workers, the formation of safety behavior for workers can be done 

by providing safety knowledge through various processes including induction, training, 

inspection, direct observation. by supervisors, behavioral observations of workers can be 

done by providing direct feedback when finding unsafe behavior and providing immediate 

repairs on the spot, as well as giving direct appreciation to workers when carrying out 
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safety behavior in their work processes, so that trust arises between leaders and 

subordinates in fostering safety behavior. on workers. 

The last, after creating safety behavior by workers, it will stimulate the formation of 

a safety climate that describes workers' perceptions of management attitudes such as 

policies, procedures and work practices related to the implementation of work safety in the 

work environment. Management involvement is the key in establishing a safety climate in 

the organization, with a good safety climate it will create a group norm of behavior. 

Safety climate mediates the relationship between safety behavior and safety culture, 

safety climate provides information to employees regarding safety priorities during the 

production process based on risk analysis. A positive safety climate will increase the 

frequency of safety behavior among workers, when safety behavior among workers can be 

implemented properly it will support group behavior to be able to implement safety 

behavior which in the end is productivity. The relationship between variables in the 

formation of a safety culture can be concluded that: 

1. Leadership has a positive effect to safety culture 

2. Leadership has a positive effect to safety climate 

3. Safety behavior has a positive effect to safety climate 

4. Safety behavior has a positive effect to safety culture 

5. Safety climate has a positive effect to safety culture 

6. Safety climate will positively mediate the influence of leadership on the safety culture 

7. Safety climate not mediate the influence of safety behavior on the Safety culture 

Based on the explanation above, it is very clear that the formation of a safety culture 

at Leading heavy equipment company in Indonesia begins with the process of forming 

employee leadership, then the formation of safety behavior among workers and the last is 

the formation of a safety climate among workers. In establishing a safety culture in the 

workplace, all levels of supervisors and workers have the same role, all must be proactive, 

agile, and adaptive to internal or external factors that affect the formation of a safety 

culture in the organization. 
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