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Abstract: Mining industry is one of the most high risk jobs, thus requiring 

the application of standard operating procedure in every phase of the work. 

Based on the preliminary study at PT. Darma Henwa, Site Asam-Asam 

Coal Project there were 126 cases of occupational accidents in 2012 and 22 

cases of occupational accidents in 2013. Several studies have shown, do not 

apply standard operating procedure and low work motivation are cause of 

occupational accidents. This study aims to clarify the effect of application 

of standard operating procedure and work motivation to occupational 

accidents on employees hauling part. This research is observational analytic 

method with cross sectional design. The study population was all 

employees hauling part. Sampling was done by purposive sampling 

technique. Thus obtained 64 samples of the research. The research 

instrument use questionnaires. The results of research shows significant 

effect of application of standard operating procedure and work motivation 

to occupational accident. Company are expected to conduct strict 

monitoring of application of standard operating procedures by employees. 

Application of safety sharing or safety talk is expected to continue and 

improve safety behavior of employees. 
 

Keywords: Standard Operating Procedure, Work Motivation, Occupational 

Accident, Hauling, Mining 

 

Introduction 

Health Law of Republic Indonesia No. 36 of 2009 on 

Health in Chapter XII of the health work article 164 

paragraph 1 mentions the efforts made to ensure the 

occupational health of workers in order to live healthy and 

free of health problems and the adverse effects caused by 

work (Law of Republic Indonesia No. 36 of 2009). 

Government requires to all companies in Indonesia to 

implement Law No. 1 of 1970 about Occupational Health 

and Safety (OHS) as an effort to control the risk factors of 

potential hazards in the workplace (Law of Republic 

Indonesia No. 1 of 1970). 

According to the Ministry of Manpower and 

Transmigration of Indonesia (2011) there were 96,314 

cases of occupational accidents, as many as 2,144 people 

died and 42 disability. The Indonesian government 

emphasized the importance of OHS in the workplace 

because work accidents not only lowers labor 

productivity, but also causing death (Delgado et al., 

2015; Alizadeh et al., 2015). 

Industrial development is happening in Indonesia, 

one of them is coal industry. Based on data of Country 

Coal Mine, Indonesia is one of the 10 countries in the 

world's largest coal producer. This makes coal mining 

companies in Indonesia are competing to increase 

production capacity. Increased production capacity will 

increase the risk of work (Syahrir et al., 2013). 

It is based on the fact that the mining industry, using 

the method of open cut mining or underground mining is 

one of the most high-risk job. This is due to the mining 

sector there are various risk factors that could cause 

injury, accidents, property damage, or death. In the 

mining industry there are several risks including fire, 

coal sparks, coal dust which can cause respiratory 

problems, noise, explosives, poisonous substances and 

landslides (Yan et al., 2015; Laney and Weissman, 2014; 

Cui et al., 2015; Mkpuma et al., 2015). 
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The mining industry would require SOP in every 

phase of work. The first stage in coal mining is the 

preparation phase. At this stage will be built mining road 

for transportation of coal. The second stage is land 

clearing, at this stage is done by cutting the shrubs and 

trees that are large. The tools used are usually the Ripper 

bulldozer with the help of chainsaw for felling trees with 

diameter greater than 30 cm. The third stage is stripping. 

At this stage, the removal of land to save the land from 

being damaged so that they have an element of pristine 

land, so the land can be used and replanted during 

reclamation. The shelled land can be moved to a 

temporary storage area or directly transferred to the pile. 

It depends on the planning of the company. The fourth 

stage is overburden stripping. When the material is soft 

rock, overburden excavation is carried out free. 

However, if the material is hard rock, the first demolition 

by blasting method. The fifth stage is coal getting, at this 

stage must be subjected to dry coal activities to clean 

impurities from the coal face in the form of residual soil 

cover, as well as other impurities that form the 

precipitation agent (surface water, rainwater, 

avalanches). The sixth stage is hauling coal. Coal 

hauling covers 2 things, transport from the mining area 

to Stockpile/Temporary Stockpile and transporting 

waste/overburden to dump area (either in the form of top 

soil/humus or overburden). The last stage is reclamation. 

This activity is done to improve the mine land after 

mining. Aims to improve the reclamation of mine land 

for environmental preservation and risk mitigation 

mining. The final goal of the plan is to ensure 

reclamation of mine land is returned to the productive 

use (Korol et al., 2014; Zulkarnain et al., 2014; Xiao et al., 

2014; Wickham et al., 2013). 

Application of SOP will reduce the level of errors 

and omissions that may be performed by a worker in 

carrying out the task (Spangenberg and Minnit, 2014). 

This is in line with Puji and Hariono Research (2011), 

someone who did not apply sop in work will increase the 

risk of occupational accidents (Puji and Haryono, 2011; 

Sholihah and Soewandi, 2014). In addition to the 

application of SOP, less work motivation is another 

factor that can lead to accidents. Lack of motivation will 

affect a person's morale. Safe behavior will be made if 

someone has high work motivation (Ying et al., 2012). 

PT Darma Henwa Asam-Asam Coal Project is a 

general mining contractor services company that was 

founded in 1991. Since its inception, the company has 

carved out a reputation as a reputable mining contractor 

in Indonesia, a provider of expertise in the field of 

mining heavy equipment, civil works and maintenance 

of mining equipment. PT Darma Henwa Asam-Asam 

Coal Project has given instructions to all employees to 

implement SOP, but in reality there are employees who 

do not implement SOP. Based on the preliminary study 

on PT Darma Henwa Asam-Asam Coal Project there 

were 126 cases of occupational accidents in 2012 and 

22 cases of occupational accidents in 2013. Department 

of operator system is part of highest occupational 

accidents, namely 17 cases (77%) in 2013 (PT. Darma 

Henwa Tbk, 2013a). 

In 2013, work accidents most often occur on the 

hauling road. There were 6 cases of occupational 

accidents (27%). (PT. Darma Henwa Tbk, 2013b). 

Hauling is a stage of transportation of coal that has been 

processed according to the required size, then transported 

to the port by trucks with a capacity of 25-30 tons    

(PT. Darma Henwa Asam-Asam Coal Project, 2014). 

Based on the above background, research shoud be 

conducted to explain the effect of application of standard 

operating procedures and work motivation to the 

occupational accidents on employees hauling part at PT. 

Darma Henwa Asam-Asam Coal Project. 

Materials and Methods 

This research is analytic observational with cross 

sectional study design (Chandra, 2008). The study was 

conducted with the approval and support of the School 

of Public Health, Lambung Mangkurat University, PT. 

Darma Henwa Asam-Asam Coal Project and all 

employees hauling part. 

The total number of employees at PT. Darma Henwa 

Asam-Asam Coal Project is 801 people. The study 

population is all employees hauling part as many as 78 

people (PT. Darma Henwa Tbk, 2013a). Sampling 

technique used is purposive sampling (Siswanto, 2013). 

The inclusion and exclusion criteria in this study were 

employees hauling part, the employees were actively 

working (not sick, do not leave or no holiday). In this 

study obtained 64 respondents who qualify inclusion and 

exclusion criteria. 

The instrument in this study was a questionnaire to 
identify application of SOP, work motivation and 
occupational accidents, which has been tested for 
validity and reliability before research among 
respondents with similar jobs in other mining companies. 

Questionnaire of application of SOP and work 

motivation were measured using a Likert scale with four 

categories. Respondents were given a score of 1 for 

Strongly Disagree (SD), a score of 2 for disagree (D), a 

score of 3 for agree (A) and a score of 4 for Strongly 

Agree (SA). While the questionnaire of occupational 

accidents measured by checklist sheet to know what kind 

of accidents experienced by respondents. Respondents 

who had an occupational accident in any type of 

occupational accidents will be given a score of 0 and 

given a score of 1 if does not have accidents on any type 

of occupational accidents. 

Categorizing the application of SOP and work 

motivation to do with the cut of point method to 
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calculate the number of respondents by questionnaire 

(Barua, 2013). The number of questions of the variable 

application of SOP and work motivation each totaled 15 

items. Calculation category is calculated by knowing in 

advance the possibility of the greatest value (if the 

respondents answered all questions with a selection of 

items strongly agree) and the smallest value (if the 

respondent answered all items with the option strongly 

disagree) to determine the range of categories. Total 

maximum value is 15×4 = 60, while the minimum value 

is 15×1 = 15. So that can know the grade span is 60-15/ 

amount of class (3) = 45/3 = 15. 

 

Category application of SOP is: 

1. Application of SOP is low if scores: 15-29 

2. Application of SOP is moderate if scores: 30-44 

3. Application of SOP is good if scores: 45-60 

Category of work motivation is: 

1. Work motivation is low if scores: 15-29 

2. Work motivation is moderate if scores: 30-44 

3. Work motivation is high if scores: 45-60 

 

Category of occupational accidents is calculated by 

counting the number of accidents. Number of 

questionnaires amounted to 15 items. If ever an 

accident was given a score of 0 and respondents who 

did not have an accident was given a score of 1. Total 

maximum value is 15×1 = 15, while the minimum 

value is 15×0 = 0. So that can know the grade span is 

15-0/number (3) = 15/3 = 5. 

 

Category occupational accidents is: 

1. Occupational accidents is high if scores: 0-4 

2. Occupational accidents is moderate if scores 5-9 

3. Occupational accidents is low if scores 10-15 

The independent variables in this study are the 
application of standard operating procedures and work 
motivation in PT. Darma Henwa Asam-Asam Coal 
Project, while the dependent variable in this study is the 
occupational accidents. 

Data analysis was performed using statistical 
computer programs and data analysis in this study can be 
described as follows: 

Univariate Analysis 

Data are collected, processed and analyzed by 
descriptive data for the variables presented in frequency 
distribution table. 

Bivariate Analysis 

The statistical methods used in this study is spearman 
rank correlation test with significance level α = 0.05 
(Musafaah, 2013) to determine a significant effect on the 
application of SOP and work motivation to the 
occupational accidents. 

Results  

Univariate Analysis 

Table 1 shows 51.2% of respondents aged between 
30-40 years. All respondents were male and 62.5% 
received his high school education, only 4.8% were 
educated to degree. About 90.6% of respondents were 
married. About 59.4% of respondents have periode of 
working less than or equal to 5 years and 40.6% of 
respondents have periode of working more than 5 years. 

The focus of this research is the application of SOP, 
work motivation and occupational accidents. Based on 
the results of 64 respondents, the obtained frequency 
distribution of the application of SOP, work motivation 
and occupational accidents by employees hauling part 
can be seen in Table 2. 

 
Table 1. Description of respondents based on socio-demographic  

Characteristics  Frequency Precentage 

Age (Years) 
 20-30 19 29.7% 
 31-40 33 51.2% 
 41-50 10 15.6% 
 >50 2 3.12% 
Gender 
 Male 64 100% 
 Female 0 0% 
Education Level 
 Elementary School 0 0% 
 Middle School 21 32.8% 
 High School 40 62.5% 
 College 3 4.8% 
Marital Status 
 Married 58 90,6 
 Not Married 6 9,4% 
Periode of Working 
 ≤ 5 Years 38 59,4% 
 > 5 Years 26 40,6% 

 Total 64 100% 
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Table 2. Description of respondents based on application of SOP, work motivation and occupational accidents 

Variable   Frequency Precentage 

Application of SOP 

Moderate 10 15.6% 

Good 54 84.4% 

Work Motivation 

Moderate  19 29.7% 

High  45 70.3% 

Occupational Accidents 

Low  50 78.1% 

Moderate  12 18.8% 

High  2 3.1% 

 Total 64 100% 

 
Table 3. Spearman rank correlations test results 

Variable *p-value **Correlation coefficient (r) Information 

Effect of application of SOP 0.002 0.776 There is significant effect of application 

to occupational accidents   of SOP to occupational accidents 

Effect of work motivation  0.011 0.814 There is significant effect of work  

to occupational accidents   motivation to occupational accidents 

*p value < 0.05 is significant 

**correlation coefficient close to 1, the correlation become stronger 

 

Table 2 shows that the number of respondents with 

moderate application of SOP are 10 respondents 

(15.6%) and good application of SOP are 54 

respondents (84.4%). Application of SOP is one way to 

prevent occupational accidents. Based on research data 

and direct observation can be seen, most employees are 

already applying SOP. The number of respondents with 

moderate work motivation are 19 respondents (29.7%) 

and high work motivation are 45 respondents (70.3%). 

Motivation is very important to be considered by the 

management, if they want every employee can make a 

positive contribution to the achievement of corporate 

goals. The number of respondents with low 

occupational accidents are 50 respondents (78.1%), 

moderate occupational accidents are 12 respondents 

(18.8%) and high ccupational accidents are 2 

respondents (3.1%). Accidents do not happen by 

chance. Therefore the causes of accidents should be 

investigated and discovered, so that accidents can be 

prevented and will not be repeated. 

Bivariate Analysis 

The bivariate analysis conducted correlation test to 

determine the effect of application of SOP and work 

motivation (independent variable) against occupational 

accidents on employees Hauling part (dependent 

variable). The test used is Spearman Rank Correlation. 

The result of Spearman Rank can be seen in Table 3. 

Discussion 

Spearman Rank Test result with a 95% confidence 

level, to see the effect of the application of SOP against 

occupational accidents on the employees Hauling part. P 

value of statistical test results is 0.002 (p<0.05), which 

means there is significant effect between the application 

of SOP and occupational accidents on the employees 

Hauling part. The r value = 0.776, r value indicates that 

there is a strong effect between application of SOP to 

occupational accidents. Given the strong effect of the 

application of SOP in preventing occupational accidents. 

This means the potential for occupational accidents will 

increase without applying SOP. 

The most common cause of occupational accidents is 

to do a job without clear work instructions and do not 

applying SOP (Spangenberg and Minnit, 2014). Do not 

applying SOP in the works is a direct cause of 

occupational accidents (Moan and Soewandi, 2015). 

Many employees who underestimate the risks of work, 

so do not use a safety device despite being listed in the 

SOP. In the operation of heavy equipment when 

employees do not obey the signs will lead to 

occupational accidents (Shamsuddin et al., 2015). For 

example, in the workplace there are red triangle sign, 

which means it must pause when driving heavy 

equipment at a crossroads. However, during this time 

when the road conditions were empty, these signs are not 

obeyed. Whereas other heavy equipments may appear 

suddenly (Chimamise et al., 2013). 

This is in line with Kurniawati research (2014), 

carrying out the work according to SOP will reduce the 

risk of occupational accidents. Nurses at the hospital 

perinatology unit Tugurejo Semarang injured at work in 

the form of needle-stick because it does not carry out the 

work according to SOP. The nurse did not close the 

syringe after used (Kurniawati, 2014). 
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Factors causing the accident consisted of the basic 

causes and direct causes. The basic cause of accidents 

are the lack of ability (physically and mentally), lack of 

knowledge, lack of skills, physical and mental stress and 

lack of motivation (Sohail and Rehman, 2015; 

Wenwen et al., 2011; Zhang, 2014). While the direct 

cause of accidents are operate equipment without 

permission, operate the equipment beyond the speed limit, 

using a heavy equipment that is incomplete, using a heavy 

equipment that is damaged, do not wear Personal 

Protective Equipment (PPE), smoking in forbidden places, 

making the safety equipment is not working, replace 

protective working position is not correct, using a tool 

incorrectly, using excessive force, do not follow work 

procedures and ignoring orders/rules/ban (Boniface et al., 

2013; Arbak, 2015; Ali et al., 2010). 

Provision of detection devices and the installation of 

signs in the mining is necessary to provide a rule in the 

drive for employees. Required risk control by monitoring 

and review of the risk of harm. Hazard control can be 

made by the employees report any hazardous conditions 

to the company management or supervisor (Chan and 

Annie, 2012). Procurement signs in the company's 

working environment has been made by the company. 

Employees can also report their findings unsafe 

conditions to the company management (PT. Darma 

Henwa Asam-Asam Coal Project, 2014). 

The application of SOP in the regulation of traffic is 

an aspect that must be considered. Traffic accidents are 

the types of potential hazards is often the case. Various 

efforts have been made in the form of management rules 

to be followed by all employees Hauling part. The 

regulation of mandatory use of seatbelts, turn on lights, 

monitoring the radio, setting the maximum speed limit, 

mounting a flag on the front of the heavy equipment as a 

signs. However, in spite of it all prudence and adherence 

operator is the main key to a traffic accident does occur 

mine (PT. Darma Henwa Asam-Asam Coal Project, 2014). 

Wahidin research describes the use of seat belts can 

minimize the risk of accidents. When a collision occurs, 

seat belt will hold the body from hitting the steering 

wheel or hitting the windshield. In the event of a 

collision from the front, the car will stop within 0.05 or 

0.02 seconds, if not wearing a seatbelt will be very hard 

collision (Wahidin, 2008). 

In addition to avoiding the risk of occupational 

accidents each operator is obliged to examine the 

component units of heavy equipment operated, if found 

damage to the component units of heavy equipment can 

be repaired before it is operated (Dash et al., 2015). 

Another important factor in the application of SOP is the 

current working conditions of employees, the operator 

should be ergonomic. Heavy equipment condition to be 

adjusted by the employees to operate heavy equipment to 

ensure the comfort of employees while driving. This 

needs to be done to prevent fatigue and occupational 

diseases such as musculoskeletal disorders (Hermanus, 

2007; Esterhuizen and Gurtunca, 2006). 
One way to control occupational accidents is a 

technical control. Technical control is done by 

eliminating the risk or controling the hazards technically. 

If the source of hazard control can not be done, the use 

of PPE should be done (Zhang et al., 2011). PPE 

required by mine employees are safety shoes, safety 

glasses, safety helmets, masks, reflective vests and ear 

plugs (Kilinc et al., 2014). 

The use of PPE is the last stage to control 

occupational accidents and occupational diseases. 

Nonetheless, the use of PPE would be very important if 

the technical and administrative controls have done 

optimally but the potential risks still high. The amount of 

benefits from the use of PPE does not ensure that all mine 

employees wear PPE, there still many mine employees do 

not wear PPE because it was in safe condition and not 

supervised by supervisor (Kanungo et al., 2015). 

Spearman Rank Test Results with a 95% confidence 

level, to see the effect of work motivation against 

occupational accidents on the employees Hauling part. P 

value of statistical test results is 0.011 (p<0.05), which 

means there is significant effect between work motivation 

and occupational accidents on the employees Hauling 

part. The r value = 0.814, r value indicates that there is a 

strong effect between work motivation and occupational 

accidents. This indicates if the work motivation is low, the 

risk of occupational accidents will increase. 

This is in line with Wianjani research (2010) who did 
research on the cement industry workers. The results 
shows one of the fundamental causes of the occupational 
accidents is lack of motivation (Wianjani, 2010). High 
motivation will encourage workers to reach safety in 
work. Low employee work motivation will make the 
employee do not concentrating on work. Do not 
concentrate in operating heavy equipment can cause 
occupational accidents. Someone who has a high work 
motivation will work well to achieve the goals (Sarna, 
2015; Kong and Cai, 2015). 

Employees are important components that support 
the achievement of corporate goals. To develop 
positive attitudes, motivation of employees should be 
increased. In this case both external and internal 
motivation (Al-Haadir et al., 2013). 

Motivation of an employee in a work influenced by 

several needs, especially the needs of security. Need 

for security is on the second level of the pyramid of 

needs after the biological needs. It was concluded that 

safety needs is an absolute requirement must be met. 

Safety needs include a guarantee of occupational 

safety, health insurance, salary, pension benefits or 

severance, creating a sense of security to the 

employees and the protection of employees in the 

work (Cheng et al., 2012; Nielsen, 2014). 
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High employee motivation in the work is a resource 

for the company to produce high quantity and quality of 

work. Without motivation, a person can not fulfill his 

duties. Even if an employee has a good operational 

capability, if it does not have the motivation to work, the 

work will not satisfy. Motivation of employees 

determine the success in achieving corporate goals 

(Alimuddin, 2012). 

In this study, the majority of employees (70.3%) have 

a high motivation. This is due to factors that encourage 

high employee motivation such as salary/income, 

honoraria in accordance with the work, the cost of travel 

when the leave and incentives received. The higher 

incentives earned by the employees, will increase 

people's motivation to work. High employee motivation 

will be a competitive advantage for the company. These 

advantages, the human resources company will be able 

to follow the changes and developments in the market, 

according to consumer demand (Al-Nsour, 2012). 

The basic motivation for most people work is to earn 

a living. When someone uses the knowledge, skills, 

efforts and time to work then that person expects rewards 

or salary (Nurmiyati, 2011; Gohari et al., 2013). 

According to Sumarna research (2012) motivation 

influence the behavior of people in work, especially 

related to the application of SOP and use of PPE during 

work (Sumarna, 2012). The company must provide PPE 

free of charge to all employees to raise the motivation of 

employees in the use of safety boots, safety helmet, clothes 

fitted schotlite. The use of PPE adapted to the type of work 

to ensure safety during work (Navidian et al., 2015). 

Unhealthy and unsafe employees conditions will 

reduce the motivation of employees, this will increase 

the number of employees who stopped working. 

Meanwhile, when the working conditions are safe and 

comfortable will increase the motivation of employees to 

work better. High motivation will make the employees 

working with applying SOP to prevent occupational 

accidents (Zhu and Ping, 2009). 

According to Ying et al. (2012), award will motivate 

employees to work well. Award is a recognition of the 

company towards achievement of employees. This will 

lead to employee satisfaction. Employees will work 

better to prevent occupational accidents (Ying et al., 

2012; Utoro and Gustomo, 2014). 

The study looking for the application of SOP in the 

mining company. Measurement of the application of SOP 

is not only determined by the answers of the 

questionnaire, but also through direct observation when 

employees are work. While limitations in this study is the 

data retrieval process is not carried out simultaneously. 

Thus enabling the provision of information by the 

respondent before to the prospective respondents. 

Conclusion 

Most employees hauling part have good application 
of SOP, most employees Hauling part have good work 
motivation, most employees Hauling part has a low 
occupational accidents. There is a significant effect 
between application of SOP and occupational accidents, 
there is a significant effect between work motivation and 
occupational accidents. 

In this study, although the majority of respondents 
have good application of SOP, sometimes employees did 
not applying SOP because they feel not in danger, for 
example, not using a seat belt while driving, not using 
helmets while driving and driving heavy equipment 
exceeding the legal speed limit. SOP violations are most 
often committed by the respondent was driving beyond 
the speed of heavy equipment and transport coal exceed 
load limits. This situation often leads to occupational 
accidents. Required tighter supervision to employees 
hauling part in applying SOP. 
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