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Abstract

Every activity involving human factors, the environment, and machinery goes through stages of hazard
processes. PT. XYZ is a company engaged in providing integrated logistics services. Issues concerning
workers' safety an; Health practices remain, as certain work processes pose risks of workplace
accidents, resulting in losses for both the company and the workers. The objective of this study is to
identify potential Hazards, assess risks, and implement control measures using the HIRARC method.
Observations were made on several activities performed by workers or drivers, such as document
collection, picking up goods from clients, and delivering them to their destinations. Data collection was
conducted through direct observation, interviews, and documentation, including reports on workplace
accidents, safety policies, and operational procedures. The research findings identified various types of
Hazards and assessed their likelihood of occurrence. Based on these findings, measures must be
developed to prevent accidents or mitigate their impact through systematic Risk Control steps.
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INTRODUCTION

Zero accident is one of the highest achievements in occupational health and safety management
in the service industry and freight forwarding in particular. The quality of human resources plays an
important role in achieving conditions for the implementation of work without these injuries. One of the
efforts that can be made to improve the quality of human resources can be done by managing
Occupational Health and Safety (SMK3). SMK3 management is an effort to identify work risks or
hazards so that work risks can be improved or reduced with existing methods. The implementation of
SMK3 is beneficial not only for employees, but also for company management and provides added value
for the company in the eyes of customers.

The Government of Indonesia regulates SMK3 in Law No. 1, 1970 concerning occupational
safety and health (K3), and defines K3 as, "every worker has the right to receive occupational health
and safety protection". And Article 86 Paragraph 2 "To protect the safety of workers/workers in order
to achieve the highest labor productivity, steps must be taken to ensure occupational safety and health".

K3 is a government policy in regulating business owners to protect all employees to
avoid accidents and health problems as a result of a work activity. Classifying 2 factors that cause work
accidents, namely unsafe action factors, such as not using PPE, misdefining SOPs, lack of experience,
and the second factor is unsafe working conditions, such as a work environment exposed to radiation,
improper equipment and unroadworthy vehicles.

Several previous studies have evaluated the application of K3 in freight forwarding companies,
such as a study by Fatimah (2020) which found that most accidents occur due to a lack of control over
ergonomic hazards and the use of unsafe heavy equipment. The study also emphasizes the importance
of worker training in reducing the risk of accidents.

HIRARC is an activity that functions to find out the types of hazards that can occur or analyze
various kinds of problems during the operational process, because there are differences in the goals in
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designing processes at work. HIRARC has 3 levels, namely; Hazard Identification, Risk Assessment,
and Risk Control.

PT XYZ is one of the leading logistics companies in Indonesia engaged in the provision of
integrated logistics services. Founded in 1997, PT XYZ is part of one of the large business groups that
focus on the energy and natural resources sectors. As the industry evolves and the need for efficiency in
the supply chain, PT XYZ has expanded its services to include land, sea, and air transportation, as well
as warehousing and distribution management.

The Fleet or Transportation Division at PT XYZ has the function of carrying out travel
management, fleet management, shipment compliance, driver management, route optimization, cost
control and safety of goods and driver safety. Based on the results of data collection and interviews with
the head of the HSE department, it was found that there were still accidents when traveling using a fleet
of trucks during the period of 2023 - October 2024, where the cause of work accidents occurred due to
human error, wrong working methods and not implementing SOPs correctly. With work accidents still
found that suffered minor injuries and damage to property and fleet is an indication that the
implementation of K3 must always be improved

Theoretical Studies
Occupational Health and Safety (K3) in the Freight Forwarding Industry

Occupational Health and Safety (K3) is strictly regulated by law in various countries. In
Indonesia, Law No. 1 of 1970 on occupational safety affirms that every worker has the right to health
and safety protection in the workplace (Mahendra, 2022). In the logistics sector, especially freight
forwarding, the risks related to work accidents are very high because workers are faced with hazards
associated with the use of heavy vehicles, large materials, and challenging road conditions.

Research conducted by the International Labour Organization (ILO) highlights that the
implementation of effective K3 management can improve workers' welfare while increasing operational
efficiency. In the logistics industry, the risk of accidents is often caused by non-compliance with SOPs
(Standard Operating Procedures), lack of vehicle maintenance, and inadequate training (ILO, 2020).
Therefore, the importance of applying the HIRARC method in managing risks in this industry cannot
be ignored.

Hazard Identification

Hazard identification is the first and most important step in the HIRARC method. At this stage,
all potential sources of hazards are identified through direct observation in the workplace, interviews
with workers, and a review of the condition of the equipment and the work environment (Williams &
Geller, 2019). Hazards in the freight forwarding industry can come from a variety of factors, including
poor road conditions, violations of SOPs by drivers, and the use of equipment that does not comply with
safety standards.

According to a study conducted by Kogi et al. (2018), workers' participation in the hazard
identification process is essential to increase its effectiveness. This is because workers have first-hand
insight into potential dangers that management may not be aware of. In addition, a well-designed work
environment as well as the use of appropriate equipment can significantly reduce the potential for work
accidents.

Risk Assessment

Once the hazard identification is carried out, the next stage is the risk assessment, which aims
to evaluate the severity and likelihood of the hazard occurring. This process is important in determining
the priority of control measures to be taken. Research by Zimolong and Elke (2017) shows that
systematic risk assessment helps identify areas of work that require more attention, especially in high-
risk environments such as logistics and transportation.
Risk matrices are often used to assess risks based on their likelihood and impact. This matrix provides
guidance for management in allocating resources for the most critical risk control. Another study by
Alexander and Stacey (2020) highlighted that risk assessments conducted regularly and continuously
are more effective in reducing work accidents compared to assessments conducted once.
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Risk Control

Risk control is the final stage of the HIRARC method and involves the implementation of
measures to reduce or eliminate the risks that have been identified. The hierarchy of risk control includes
hazard elimination, substitution, engineering control, administrative control, and the use of personal
protective equipment (PPE) (Mahendra, 2022). A study by Sofyan (2022) shows that engineering
controls, such as machine securing and process automation, have a more significant impact on
preventing work accidents compared to administrative control or the use of PPE alone. This is because
engineering controls directly address the source of the hazard, while administrative controls and PPE
only serve as an additional layer of protection.
In addition, research by Dawson et al. (2019) emphasizes the importance of creating a strong safety
culture in the workplace. Increased safety training, socialization of SOPs, and worker compliance with
safety rules are important parts of ongoing risk control. By building a safety culture, companies can
reduce the rate of work accidents and improve overall productivity.

Risk Control Hierarchy

Once the hazard is identified and the risk is assessed, the risk control method is applied based
on the control hierarchy, which includes elimination i.e. eliminating the hazard completely, substitution
i.e. replacing the hazardous process or material with a safer alternative, then control technique i.e.
changing physical conditions or the working environment to reduce the risk, then administrative control
which is making procedural changes or improving training to reduce the risk exposure to risks, and the
last is the use of personal protective equipment to Reduce the impact of danger through personal
protective equipment.
According to Surbakti (2019), risk control in the logistics industry is often less than optimal, especially
in the use of PPE and the implementation of consistent safety procedures. However, the use of a control
hierarchy within the framework of HIRARC can improve worker safety if implemented properly.

Case Study: Application of HIRARC in the Logistics Industry

Although the HIRARC method has been applied in various industrial sectors, its application in
the logistics sector still requires further research. A study conducted by Tang et al. (2020) on logistics
companies in Asia showed that the implementation of HIRARC was able to reduce accident rates by up
to 30%. This is achieved through routine maintenance of vehicles, safety training for drivers, and strict
monitoring of compliance with SOPs. In addition, a study by Chung et al. (2018) that examined the
logistics industry in South Korea also supports the findings. They found that the implementation of
HIRARC increased workers' awareness of the importance of safety and encouraged management to take
proactive steps in managing risks.

METHOD

Data collection was carried out using a descriptive qualitative method, namely observations,
interviews, and accident data reports in 2022-2023. Observations will be carried out directly by the
researcher to find out the flow of the work process in the company and interviews will be conducted
with workers and managers.The research method used will focus on the HIRARC approach to recognize
existing hazards, evaluate the possibility or likelihood of accidents, and recommend relevant control of
hazard identification (Sofyan H, 2022). In the HIRARC method, the first step is to identify the hazard,
after which a risk assessment is carried out, then, at the last stage that must be carried out is risk control
to prevent accidents to PT XYZ workers who carry out work activities.

Hazard Identification

Hazard can be interpreted as any form of inspection and checking process in the work
environment that aims to find out what types of hazards may occur in the work environment. The
working environment includes machinery, work equipment, laboratories, office areas, warehouses, and
supporting transportation. The source of the danger is categorized into 5 factors, namely: man, method,
material, machine, environment.
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Risk Assessment

After the next stage of identification enters the risk assessment stage, this stage is carried out to
find out the extent of the risk of danger that will occur, it can be interpreted that this risk assessment is
an assessment of the predetermined level of danger. At this stage, it is taken into account through the
provisions of the Australian Standard/New Zealand Standard for Risk Management (AS/NZS
3260:2004) which is the standard provisions of Australia. In this provision, there are two parameters
that are used as a benchmark in risk assessment. The risk assessment table according to AS/NZS 3260:
2004 is as follows.

Tabel 1. Parameter “Probality/likehood of hazard”

Tingkat Deskripsi Keterangan
5 Almost certain Terjadi setiap saat
4 Likely Sering terjadi
3 Prosibble Terjadi sekali-sekali
2 Unlikely Jarang terjadi
1 Rare Hampir tidak pernah terjadi

Tabel 2. Parameter “Severity of hazard™

Tingkat  Deskripsi Keterangan
1 Insignificant  Tidak ada cedera. kerugian keuangan kecil
2 Minor Cedera ringan. kerugian keuangan kecil
- Cedera sedang sehingga memerlukan penanganan medis, kerugian keuangan cukup
3 Moderate :
besar
4 Maior Cedera berat, yang terjadi pada lebih 1 orang. kerugian besar dan adanya gangguan
My produksi

. Korban meninggal lebih dari 1 orang, kerugian sangat besar. mengganggu seluruh

5 catastropic == = = = SEUES

proses kegiatan perusahaan. dampaknya sangat luas dan menyeluruh.

After the two parameters in Table.1 and .2, the risk assessment matrix level can be seen in table
3 and the level identification in table 4 as follows:

Tabel 3. Risk assesment matriks
Probability/likehood of Severity of hazard
hazard Insignificant Minor Moderate Major Catastropic

el S I S ]

Tabel 4. Indication of risk level
Risk level Keterangan
Tidak perlu pengendalian tambahan.
Risiko dapat diterima. monitoring dilakukan sampai
kepala bagian

Medium

Risiko tidak dapat diterima melibatkan para unit
kerja
Extreme Bencana. perlu keterlibatan pimpinan

The formula to find the level of danger in table 3 of the Risk Assessment matrix is:
Risk Level =L x S

Information:

L = Likelihood

S = Severity
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Risk Control

Risk control is an indispensable stage to determine the whole in risk management. Risk control
is an effort to overcome potential hazards in the work area. Potential hazards can be controlled by
determining the priority scale of potential hazards first which can then help in the selection of risk
control called the risk control hierarchy. Risk control can follow a hierarchy of control approach.

KEHANDALAN

PERANCANGAN

ADMINISTRASI

4

ELIMINASI

SUBSTITUSI

Figure 1. Risk Control Hierarchy (Mahendra)

RESULTS and DISCUSSION
Hazard ldentification

The identification table based on the processes and activities that occur in the transport

department (Fleet) is as follows:

Table 5. Hazard ldentification

Process Activity Potential Hazards Risk
Pinched by the trunk injuries to fingers, hands
Opening the hood of the vehicle door, pinched by the | (bruis%s) '
hood of the car, hit
Vehicle . . . Radiator water sprayed
Inspection Opening and checking the radiator (when the vehicle runs Burns, blistered skin

water

Check the condition of the tyre

out of rest)
Improper in tightening
bolts, tire bursts

accidents, injuries, asset
damage

Driving over the speed limit

Driving while receiving a phone

Operating the or reading a WA message

vehicle
Traveling at night

Crashing, overturning,
burning
Crashing, overturning,
burning

Drowsiness, lack of
vision, bumping

asset damage, serious
injury, and death

asset damage, serious
injury, and death
accidents, injuries,

property damage and

death
Opening the door of a container or ~ Pinched when opening injuries to fingers, hands
large vehicle trunk the container door (bruises)
| Unlloading and Carry out the process of tying Hit by goods, pinched Injuries, cuts, broken
oading of goods goods hands
manually lifting items that exceed  Falling, scratching, being Back Injury, Sprained
weight capacity hit by goods Hand

Carry out the process of
physically checking the goods to
ensure that the packaging is
appropriate

Spilled, overturned,
leaky material

Burns due to leaks,
injuries

Transporting
hazardous
category goods
(chemicals, gases)

lifting and placing dangerous
goods from the fleet to the
warehouse

Regulating the position of the
dangerous goods on the tailboard
of the vehicle

Falling, being hit by
goods

Pinched with goods,
falling

Back Injury, Sprained
Hand

back injury, sprained
hand
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Risk Assessment
The following is an assessment table of the probability of an accident called Likelihood (L) in
the activity section of the risk assessment table as follows:

Table 6. Risk Assessment

Yes Activity Risk L|ke(lll_r)100d Reason
1 Opening the hood of the injuries to fingers, 5 It is rare, because workers use
' vehicle hands (bruises) personal protective equipment
2 Opening gnd checking the Burns, blistered skin 5 Itis rare, becaus.e Workgrs use
radiator water personal protective equipment
Check the condition of the accidents, injuries, It almost never happens,
3. 1 because workers obey work
tyre asset damage . :
instructions
It happens occasionally,
asset damage, because there are already speed
4.  Driving over the speed limit  serious injury, and 3 limit signs that have been
death determined in the company's
regulations
It rarely happens, because it has
Driving while receiving a been socialized through
. Asset damage, . -
5. phone or reading a WA A 2 company regulations to prohibit
serious injury .
message the use of cellphones while
driving
accidents, injuries, It happens once in a while,
6. Traveling at night property damage 3 because the management has
and death prepared a trip plan
Opening the door of a iniuries to finders It rarely happens, because
7. container or large vehicle . Ngers, 2 workers use personal protective
hands (bruises) ;
trunk equipment
It is rare, because workers have
Carry out the process of Injuries, cuts, received ergonomics
8. . 2 R
tying goods broken hands socialization in the process of
tying and lifting goods
It is rare, because workers have
9 manually lifting items that Back Injury, 5 received ergonomics
' exceed weight capacity Sprained Hand socialization in the process of
tying and lifting goods
Carry out the process of
physically checking the Burns due to leaks, Almost never happens, workers
10. U 1 are already using personal
goods to ensure that the injuries ; .
S . protective equipment
packaging is appropriate
- . It is rare, because workers have
lifting and placing . . :
Back Injury, received ergonomics
11. dangerous goods from the . 2 NI
Sprained Hand socialization in the process of
fleet to the warehouse - i
tying and lifting goods
. . It is rare, because workers have
Regulating the position of back inju received ergonomics
12.  the dangerous goods on the Jury, 2 g

tailboard of the vehicle

sprained hand

socialization in the process of
tying and lifting goods

After the Likelihood value is obtained, it is necessary to find the Severity of Hazard value, which is
the value of the impact of the accident that occurred. Here is the table:
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Table 7. Risk Assessment

Yes Activity Risk Se\(/gl)' ity Reason
1 Opening the hood of the vehicle injuries to flpgers, 5 Minor injuries, minor financial
hands (bruises) losses
Severe injuries, which occur to
2 Opening and checking the radiator Burns, blistered 4 more than 1 person, major
' water skin losses lead to unutilization of
the fleet
accidents, No injuries, minor financial
3. Check the condition of the tyre injuries, asset 1 . I,
0SSes
damage
Severe injuries, which occur to
asset damage, .
L - A more than 1 person, major
4, Driving over the speed limit serious injury, and 4 o
losses lead to unutilization of
death
the fleet
Driving while receiving a phone or Asset damage, Modgrate Injures tha} require
5. - AR 3 medical treatment, financial
reading a WA message serious injury -
losses are quite large
accidents, Moderate injuries that require
6. Traveling at night injuries, property 3 medical treatment, financial
damage and death losses are quite large
Open the door of a container ora  injuries to fingers, Minor injuries, minor financial
7. . . 2
large vehicle trunk. hands (bruises) losses
8 Carry out the process of tying Injuries, cuts, 2 Minor injuries, minor financial
' goods broken hands losses
manually lifting items that exceed Back Injury, Mode_rate Injuries tha_t require
9. . . . 3 medical treatment, financial
weight capacity Sprained Hand .
losses are quite large
Carry out a physical inspection Burns due to Minor injuries, minor financial
10. process of goods to ensure that the I 2
A : leaks, injuries losses
packaging is appropriate.
lifting and placing dangerous . L . . .
11 goods from the fleet to the Bac_k Injury, 2 Minor injuries, minor financial
Sprained Hand losses
warehouse
Regulating the position c_)f the back injury, Minor injuries, minor financial
12.  dangerous goods on the tailboard . 2
. sprained hand losses
of the vehicle
Risk Control

Risk assessment (risk level) by switching the Likelihood value to the Severity (S) value. The following
is a risk assessment that occurs in the area of PT. XYZ as follows:

Table 8. Risk Assessment

. . Likelihood Severity Risk - Risk
Yes Activity Risk L ) R- Color Level
Opening the injuries to fingers
1. hood of the . Ners, 2 2 4 Low
. hands (bruises)
vehicle
Opening and .
2. checking the Bums, b_Ilstered 2 4 8 High
; skin
radiator water
Check the accidents, injuries
3. condition of the 1N ' 1 1 1 Low
asset damage
tyre
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Driving over the

asset damage,

4, L serious injury, and 3 4 12 Extreme
speed limit q
eath
Driving while
5 receiving a Ass_et da_m_age, 2 3 6 Medium
phone or reading serious injury
a WA message
Traveling at accidents, injuries, _
6. night property damage 3 3 9 High
and death
Opening the door
of a container or injuries to fingers, .
7 large vehicle hands (bruises) 2 2 4 High
trunk
8 Carry Ol:,t th_e Injuries, cuts, 2 2 4 Hiah
. process of tying broken hands ig
goods
manually lifting .
9.  items that exceed SBaqk Injury, 2 3 6 Medium
. : prained Hand
weight capacity
Carry out a
physical
inspection
10.  process of goods Burns_d_ue to leaks, 1 2 2 Low
to ensure that the injuries
packaging is
appropriate.
lifting and
placing .
11.  dangerous goods SE?;';;SJE'%’ d 2 2 4 High
from the fleet to
the warehouse
Regulating the
position of the back injury
12.  dangerous goods ' 2 2 4 High

on the tailboard
of the vehicle

sprained hand

In the risk assessment table (risk level) of the activity process at PT. XYZ was found to have a
low risk result of three (3) symbolized by green, medium risk as many as two (1) symbolized by yellow,
and high risk as many as six (6) with dark orange color and very high risk as one (1) with red, so risk
control is needed for its handling.
Risk control is carried out by providing handling or control that can be applied to avoid or reduce
the incidence of work accidents that occur in these processes. The following are the forms of efforts that
can be made to reduce work risks in activities carried out by workers at PT. XYZ is:

Table 9. Risk Assessment

Yes Activity Risk Control
Opening the hood of the  injuries to fingers, Make sure the_ hood support is _mstalled, make sure that
1 . . when inspecting the vehicle in accordance with the
vehicle hands (bruises) . .
sequence of work instructions, use gloves

Using personal protective equipment such as gloves and
2 Opening and checking Burns, blistered goggles, make sure when checking the vehicle's radiator
the radiator water skin water is used up, check the spare radiator water box (do

not open the radiator cap), follow the guidebook
3 Check the condition of  accidents, injuries, using PPE such as helmets, safety shoes, gloves and

the tyre asset damage goggles, checking every day through P2H.
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Driving over the speed

asset damage,
serious injury, and

provide driving book guidance in accordance with the
applicable PP, socialize through pre work briefing
related to travel plans, conduct training for each driver

limit death through DDT (Defensive Driving Training), use PPE
while driving
provide driving book guidance in accordance with the
Driving while receiving applicable PP, socialize through pre work briefing
. Asset damage, E .
5 a phone or reading a serious iniur related to travel plans, conduct training for each driver
WA message jury through DDT (Defensive Driving Training), use PPE
while driving
accidents, injuries,  Prepare a travel plan, use personal protective equipment,
6 Traveling at night property damage  perform regular maintenance, do a 360-degree check
and death before continuing the trip
Opening the door of a L . Provide guidance in unlocking and container doors
- injuries to fingers, : . . . .
7 container or large hands (bruises) according to the instructions of work instructions,
vehicle trunk opening the door with 2 people (1 helper)
- Use personal protective equipment such as safety shoes
Carry out the process of Injuries, cuts, . )
8 . and gloves, use suitable, non-expired, and strong
tying goods broken hands ! .
fastening equipment for each type of load.
manually lifting items using personal protective equipment such as body
y g Back Injury, stripes, gloves, providing work manuals in the lifting
9 that exceed weight . L L2 s
. Sprained Hand process, providing socialization related to manual lifting
capacity ;
handling
Carry out a physical
inspection process of using personal protective equipment such as glasses
dangerous category Burns due to leaks, gp P quip Such as glasses,
10 A gloves and safety shoes, provided training in handling
goods to ensure that the injuries
. dangerous goods,
packaging is
appropriate
lifting and placing using personal protective equipment such as body
11 dangerous goods from Back Injury, stripes, gloves, providing work manuals in the lifting
the fleet to the Sprained Hand process, providing socialization related to manual lifting
warehouse handling
Regulating the position using personal protective equipment such as glasses
of the dangerous goods back injury, gp P gutp Such as glasses,
12 . - gloves and safety shoes, provided training in handling
on the tailboard of the sprained hand
. dangerous goods,
vehicle
CONCLUSION

Potential hazards in the work area at PT. XYZ, namely, in the process of inspecting vehicles,
operating vehicles, unloading and loading goods, and transporting dangerous category goods, then there
are 12 kinds of activities carried out, namely opening the hood cap, opening and checking radiator water,
checking the condition of tires, driving over the speed limit, driving while receiving calls or WA,
traveling at night, opening the door of a container or a large vehicle tub, carrying out the process of
tying goods, lifting goods manually that exceed the weight capacity, carrying out the process of checking
goods, lifting and placing dangerous goods from the fleet to the warehouse, regulating the position of
the location of dangerous goods on the vehicle trunk.

The level of danger by conducting a risk assessment of the potential hazards found at PT. XYZ.
After the hazard identification is found, the stage that will be carried out is to calculate the severity of
the potential hazard found, in order to determine what controls are needed.

Control can be carried out to reduce the danger of work accidents at PT. XYZ. This stage aims
to prevent and handle hazards that can occur properly to avoid the danger of accidents that can occur to
workers.
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