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ABSTRACT

Introduction: Occupational Health and Safety (OHS) costs are crucial for implementing safety management systems
in the construction sector, particularly in Indonesia. Previous studies emphasize the potential benefits of effective
OHS cost planning in reducing workplace accidents and associated costs.

Objective: This study aims to analyze the allocation of OHS costs and its correlation with workplace accidents across
various construction projects in Indonesia.

Method: A descriptive analysis approach was employed to examine OHS cost allocation and incident rates in ten
construction projects conducted by a state-owned company across multiple regions in Indonesia.

Result: The study found significant variation in OHS cost allocation, ranging from 0.20% to 1.23% of project value
across different projects. Larger projects tended to allocate a lower percentage of their budget to OHS compared to
smaller ones.

Conclusion: Effective planning of OHS costs is essential not only in terms of percentage allocation but also
considering project size, duration, workforce size, and technological aspects. The study underscores the importance
of comprehensive cost-benefit analyses to further understand the impact of OHS provision on accident prevention in
construction projects.
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INTRODUCTION

OHS costs are a crucial part of resource support for implementing an OHS management system based on ISO
45001:2018 and the Construction Safety Management System (CSMS) in Indonesia, specifically under the Ministry
of Public Works and Housing Regulation No. 10 of 2021. Previous studies have shown that proper OHS cost planning
positively impacts OHS implementation in companies and improves OHS performance, reducing workplace
accidents and the additional costs they incur [1].

OHS cost planning is still considered an 'additional cost' whose benefits in creating a safe working environment
are not yet fully recognized [2]. Many companies can calculate the financial losses caused by workplace accidents
but have not yet figured out the OHS costs required to implement a sound OHS Management System [3]. Meanwhile,
the number of workplace accidents in the construction sector in Indonesia has been increasing over time, with the
leading causes of accidents from 2005-2015 being 1) electric shocks, 2) falling objects, and 3) falls from heights.
The most significant losses due to workplace accidents are the additional costs incurred [4]. Previous research has
indicated that workplace accidents are more prevalent in the construction sector compared to other industries, but the
analysis of both indirect and direct costs is not well documented [5].

In civil construction projects, the higher the project value or cost, the higher the risk of fatal accidents. This is
due to the increasing number of workers involved and the variety of tasks [6]. Therefore, OHS control must be based
on the risks present on the field. However, construction work naturally varies from one project to another [7].
Furthermore, government regulations do not detail the accident risks that may arise from a construction contract [§].

Work risks and workplace accidents will influence OHS cost planning, especially as the number of workers
increases. The OHS costs needed to carry out construction activities safely, based on the job risks, can reach 1.9%
of the contract value or Rp 13,200 per person-hour or Rp 266,000 per square meter of project area. These figures can
vary depending on the type of work, but there are generally fixed costs within the OHS budget common to nearly all
projects, such as OHS training, consultation, and communication costs [9]. Thorough OHS cost planning is essential
as it affects the implementation of the OHS Management System in the project. Additionally, in some construction
contracts, OHS costs are not specifically mentioned, requiring contractors to allocate their OHS budget, which
typically depends on the internal OHS culture of the contractor's company. This situation has significant potential
for workplace accidents or occupational diseases during the construction project [2].

A study on the effectiveness of OHS cost plans on OHS performance in building construction projects in South
Korea [8] showed that at 50% construction progress, workplace accidents were more frequent when the OHS budget
was lower. The South Korean government has set the ideal percentage for OHS budget planning at 1.86% of the
project contract value. However, for projects with a contract value exceeding 500 million won or Rp 5.8 billion, a
higher OHS budget is required, with an average implementation rate of 2.98%. In Indonesia, the ideal OHS budget
planning for implementing an OHS Management System ranges between 1.37% and 3.84% of the project contract
value [11]. This OHS budget planning includes costs for OHS personnel, personal protective equipment, safety
equipment, OHS activities, OHS reporting, OHS training, and OHS communication. However, these figures do not
include costs related to safety devices or equipment directly associated with work methods, so the OHS budget may
vary across construction projects depending on the work methods and technologies used [8, 11].

Good OHS cost planning will provide indirect measurable (tangible) benefits, such as reducing the costs of
workplace accidents, both direct and indirect. It also offers other qualitative (intangible) benefits, such as reduced
workforce fluctuations and improved job performance and quality [12].

METHOD

This research uses descriptive analysis to understand the allocation of OHS costs and the occurrence of
workplace accidents in construction projects. The study is conducted on building construction projects of a state-
owned construction company (PT XYZ). The project locations are spread across Sumatra, Java, Kalimantan,
Sulawesi, Bali, West Nusa Tenggara, and East Nusa Tenggara. The inclusion criteria for this study are: construction
projects owned by the Government or state-owned enterprises (funded by loans or non-loans), project progress
between 35-100% from 2019 to 2023, single-year projects with a maximum duration of 12 months. The exclusion
criteria for this study are: projects from oil & gas companies, projects with less than 35% progress, projects outside
Indonesia, projects temporarily halted by the owner, and projects with a duration of more than 12 months.

The restriction on project duration to a maximum of 12 months is due to concerns about significant differences
in OHS costs caused by longer project durations and larger workforce sizes. Based on these inclusion and exclusion
criteria, the number of eligible samples is 10 projects, all of which are included in this study. Data management is
performed using Microsoft Excel [13].
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RESULTS
Overview of Research Analysis Unit

Based on the inclusion and exclusion criteria, a total sample of 10 projects was obtained, consisting of road &
bridge construction, land preparation, high-rise buildings, and irrigation projects (Table 1). Half of the samples are
road & bridge projects, while the least represented group is irrigation construction projects. These projects started in
2020, with the shortest project duration being 237 calendar days and the longest 760 calendar days (mean = 460;
median = 420). The project contract values range from 88 billion Rupiah to 2.8 trillion Rupiah (mean = 796 billion
Rupiah; median = 335 billion Rupiah), with most funding coming from the National Budget (APBN).

The projects are located in East Kalimantan, East Nusa Tenggara, East Java, Central Java, Banten, and South
Sulawesi. Out of the 10 projects analyzed, 3 are privately owned, meaning the OHS cost components are not listed
in the bill of quantities of the contract. For projects funded by the APBN (owned by government institutions), there
is a specific OHS cost component in the bill of quantities. However, all projects have internally detailed OHS cost
allocations for implementing the OHS Management System. The total OHS costs budgeted by these projects range
from 0.20% to 1.23% of the contract value, or 300 million Rupiah to 7.3 billion Rupiah (mean = 2.9 billion Rupiah;
median = 1.3 billion Rupiah).

From the analysis of these projects, it was found that as the contract value increases, the percentage of OHS
costs decreases (Figure 1). The project with the largest contract value, Project 2 (2.8 trillion Rupiah), has the smallest
OHS cost percentage (0.20% of the contract value). Conversely, Project 8, with the smallest contract value (88 billion
Rupiah), has an OHS cost percentage twice that of Project 2. The project with the highest OHS cost percentage
(1.23% of the contract value) is the only irrigation project, with a contract value of 105 billion Rupiah.

Table 1. Overview of Research Analysis Unit

PROJECT IYPEOF PROJECT FROJECT % OHS SOURCE OF

NO PROJECT LOCATION C()NS“[(‘ITIOE\ YEAR DURATION (‘().\’nuq OHS COST BUDGET Pll()..llll"l'

WORK (dayx) VALLFE FUNDING
! Progect | East Nusa Tenggara Rood & Beidgo 2023 20 Kp 111908000000 Kpl 121736030 035% APEN
Progect 2 East Kndmantin Road & Beidgo 2023 S0 Rp2 350.597.457.000 KpS 6T9.655 85) 020% APEIN
3 Progect § Last Java Road & Beidyo 2022 “r Hp1 677,645 456,000 KpT 167,711 090 0A4% APEIN
4 Progect 4 Fanten Road & Beidgo 202) %0 Rp90s 594 K11 500 Kpb 15T 07726 0.62% APEIN
5 Progect § East Ksdmantan Road & Beidge 200) %0 Rl 238 566019000 Rpl 497 045 7KK 027% APIN
o PProgest 6 Cuntrol Java Laad Proparation pLM) 00 RpS14 M1 569600 Rpl 344 K25 549 0.26% APHIN
7 Progest 7 Fast Java High Rise Busddog N 40 Rp 156,000 000,000 Bpl 176 670 540 033% Swasn
) Progest 8 East Kndmmantan Laad Proparabon 2020 nr Rp&Ek £84 251,000 Rp3?5.425 102 0.42% Swasn
9 Progect 9 South Sulwweni Irigatscn N H00 Rp10S 177,552 000 Rpl 29K 71705 1.23% APEN
0 Progect 10 East Knfmnantan High Rise Busdmyg N 760 RBp 1 SS.450.000 000 Rp311.920226 0.52% Swaen
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Figure 1. Overview of Total OHS Costs and Project Contract Value
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Overview of OHS Cost Components

The OHS cost components for the 10 projects are detailed based on the Indonesian Ministry of Public Works
and Housing Regulation No. 10 of 2021, which consists of 9 main components: Document Preparation, Socialization,
Promotion and Training, Work Protective Equipment & Personal Protective Equipment, Insurance & Licensing,
Personnel, Facilities, Infrastructure and Medical Equipment, Signage, Consultation with Experts, and Miscellaneous.
The author added further details to some components, such as Personal Protective Equipment, Work Protective
Equipment, Emergency Response, and Workplace Environment Management (Table 2), bringing the total number
of cost components to 12 items. This was done to reflect the diverse nature of the projects and the varying OHS cost
needs.

Table 2. List of OHS Cost Components

NO COMPONENTS & SUB-COMPONENTS NO COMPONENTS & SUB-COMPONENTS
1 SMOHS Document Preparation 7 OHS Permits & Licenses
a OHS Plan and Report Documents a Endorsement Permit of P2K3
b OHS Work Procedures & Instructions b Quarterly Report of P2K3
c Equipment Inspection / SILO
2 OHS Socialization, Promotion, and Training d Operator License / SIO
a Safety Induction e Fuel Storage Tank Permit
b Safety Briefing f OHS Permit Other Equipment
c Safety Talk
d OHS Training 8 Health Facilities
e HIV/AIDS Socialization & Awareness a First Aid Equipment
f Safety Reward b First Aid Room
g OHS Campaign c Health Screening / Medical Check Up
d Psychotropic and HIV Screening
3 Work Protective Equipment e Protection from pests and insects
a Safety Net f Infectious disease health protection
b Life Line g Alcohol Tester
c Safety Deck h Fatigue Test
d Restricted Area i Ambulance
e Guard Railing j Gymnastics Activities
f Others
9 OHS Signs
4 Personal Protective Equipment a OHS Signs
a Safety Helmet b Safety Traffic Cone
b Safety Goggles c Warning Lights Stick
c Safety Gloves d Rotary Lamp
d Safety Shoes e OHS Banners
e Safety Vest f OHS Posters
f Wearpack g OHS Information Board
g Ear Plug / Ear Muff h OHS Flag
h Safety Mask i Color Tagging for Inspection
i Face Shield
j Full Body Harness 10 Emergency Response
k Fall Arrester a Light Fire Extinguishers
| Buoy Vest b Evacuation Route Instructions
m Welding Apron c Emergency Simulation
n Welding Helmet d Emergency Siren
0 Welding Mask e Emergency Lights
p Welding Gloves f Fire Blanket / Fire Proof
g Work Accident Reporting and Investigation
5 Insurance
a Employment Insurance 11 Work Environment Management
a Occupational Environment Air Quality Measurement
6 Salary of OHS Personel b Vibration Testing of the Working Environment
a Safety Officer / Manager c Hyginene Inspection Industry
b Safety Inspector / Admin d Hygiene Industry test equipment
c Paramedic
12 Others
a Audit Internal
b Worker Identity Card
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OHS Cost Allocation

Each project has varying allocations for OHS costs across different components. The average OHS cost
allocation for each component ranges from 0.24% to 21.83% of the total OHS costs. Table 3 illustrates the OHS cost
allocation for each component. Nearly half of the total OHS costs are spent on insurance & social security and OHS
personnel salaries. The smallest allocation is for SMOHS Document Preparation (0.24%). Provision of Personal
Protective Equipment and Work Protective Equipment accounts for 20% of the total OHS costs, with average
allocations of 7.69% and 12.00%, respectively. Health Facilities at the project site are allocated an average of 17.82%.
Other components such as Workplace Environment Management, Emergency Response, Signage, OHS Permits &
Licensing, and OHS Socialization, Promotion, and Training Programs are allocated relatively small portions (below
6%) with a total allocation of 34.22% of the total OHS costs.

Each project has different allocations for each component. Project 2 has the largest OHS cost among all
projects (Rp 5,679,655,853) and the smallest OHS cost percentage among all projects (0.20%). The largest cost
component in Project 2 is Insurance & Licensing, amounting to 45.24% (Rp 2,569,655,853), which is also the highest
percentage for this component among all projects. Another significant component is OHS Personnel Salaries at
10.73% (Rp 1,170,000,000, 21.83%). Conversely, Project 8 has the smallest OHS cost (Rp 375,425,102) but a larger
OHS cost percentage ratio compared to Project 2 (0.42%). Project 8 does not allocate costs for SMOHS Document
Preparation, Workplace Environment Management, and OHS Permits & Licensing. The largest component for
Project 8 is OHS Personnel Salaries at Rp 118,500,000 (31.56%), followed by Health Facilities at Rp 58,450,000
(15.57%). Project 9 has the highest OHS cost percentage (relative to contract value) among all projects (1.23%),
totaling Rp 1,298,717,051. The Insurance & Licensing component in Project 9 is the smallest among all projects
(7.42%), amounting to Rp 96,304,551. The largest components allocated are OHS Personnel Salaries at 37.73% (Rp
490,000,000), Health Facilities at 22.92% (Rp 297,700,000), and Personal Protective Equipment at 17.57% (Rp
228,215,000).
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Table 3. OHS Cost Allocation on Each Component

NO PROJECT OHS COsT COMPONENT | COMPONENT 2 COMPONENT 3 COMPONENT 4 COMPONENT & COMPONENT 6 COMPONENT 7 COMPONENT ¥ COMPONENT ¢ COMPONENT 10 COMPONENT 11 COMPONENT 12

Rp2 000 000 Rp77.000 000 Rpt 11400000 Rp | £9.700,000 Rpl20 3K6 016 Rp246.400 000 Rp 36000 000 Rpl 54 150000 Rp4% 450 000 Rp24.500 000 Rp35.000 000 Rp 14} 750000

1 Project | Rpl.121.756.036
0,18% 686% 10,11% 1047% 10,73% 219™ 3% 11,74% 441% 2,18% LIS 1250%
Rp30.000 000 pl12.000000 Rp3Ss 000000 Rp265 000,000 Npl 569655851 Rpl. 170000000 Rp75.000 000 Rp&20 000 000 Rpl 53 000.000 Rp30 000 000 Rp 150000 000 Rpo

2 Project 2 RpSATS OS5 K3
0,53% 197% 625% 467% 4524% 20,60% 131% 1092% 445% LA1% 2.64% 0.00%
Rp25.000 000 Rps3isid.000 Rpl 955 530.183 Rpi99.475.000 Rpi 512945507 Rpl.035.000.000 Rp207 000000 RpT82.350.000 Rp719073.000 Rpp146.000.000 Rp39.200 000 Rp31.525000

1 Projest 3 Rp7387 713.000
0.34% 723% 2647% sA1% 204%8% 14,01% 2% 10,50% 9.73% 1.9%% 0.53% 043%
Rp20.000 000 Rp295 000 000 Rp1.330200.000 Rp1A407.195.000 Rp89s.482218) Rpad2 000000 Rp116.000 000 RpS0L.1350 000 Rp365.050.000 Rplal 000000 Rp4a35.000 000 Rp65.000.000

4 Troject 4 Rp6. 157077 2K1
032% 479 21.60% 2I45% 14.59% TI8% 1 A8 15,13% 24% 2.61% 0.75% 1%
Rp6.000 000 Rpl 10500000 Rp143.000.000 Rpaol 623000 Rpl 162420288 Rp275.000 000 Rp6 000 000 Rpt) 1000 000 Rp256 300,000 Rp22.200.000 Rpo61.500 000 Rp21.500 000

5 Project § Rpd 497 045 2R
0,17% B AR A 09% 1720% §328% TE1% 047% 15,10% 133% 0.65% 1,76% 081N
Rp9.)68 000 Rpd$ 600 000 Rp2® 500 000 Rpl 15000000 Rpa64 KE6 549 Rp2 | 5,000 000 Rp) Rp 19K 300.000 Rp#4. 083 000 Rpl42 535,000 Rp26.500.000 Rp750.000

s Projeet 6 Rpl 344825549
0568% LR L 219% £77% ST 15.99% 0,00% 14.73% TH0% 10.60% 197 0,06%
Np3T5 000 RpbR 200000 e 2 000000 Rpt 03 K75.000 Rpl42.090.540 Rp202.000.000 Kp3 000 000 Ryp713.530.000 Hpéd 100000 Rp 14500000 Rp7 500000 Rpl 500000

7 Projeat 7 Rp1376.670.540
0,03% 495% 132% T55% 1032% 1467% 0.22% $124% 466% L3a% 0.54% 011%
Rp0 Rp2S.500.000 Rp12.180.000 RpS55.510.000 Rp8 1625502 Rp118.500.000 Rpo RpS8.A50.000 Rp18259.200 RpS.400.000 Rp0 Rpo

L ] Project ¥ Rpivs42s.1m
0,00% 6I9% 324% 1479% 21,74% L8N 1,00 15537% 436% [ TLY 0.00% 0.00%
Rp2.000 000 Rp71.962.500 Rps 235000 Rp223215.000 Rp96.308.55) Rp490.000.000 Kp9 500000 Rp297.700.000 Rp3$9.950.000 Rp19.800.000 Rpla.000 000 Rpda 000000

¢ Project Y Rpl 294717081
0,15% S54% VAN 1737% TA2N 0w 0,73% 2292% A6t 1.52% 108N 031N
Rply Rps1.200000 B2 100,000 Rps3 295000 Rplal 775228 Rp3R0.000 000 Rpo Rpd2 300 000 Rp 4 400,000 Rp 14000000 Rp?.750.000 Rp73200.000

" Project 10 RpRl1 920228
0.00% 631% 023% 1051% 17.406% 46,50% 0 S21% 1.77% 12% 0.95% 0.01%
Hp9 AL 300 Rp159.477.650 RpI#TA30.518 Hp1 18589000 Rp? 19057313 Rpas?. o000 Hpés 250000 Rpi 32893000 Ip209 766,520 Hpa 3. 593 560 HpSK.64s 000 Rpié 122500

AVERAGE

024% S67% TH% 1200% 21.58% A% LOA% 17.52% S 154% 1A% 244%

Component 1: Preparation of SMOHS Documents
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This component includes costs for OHS Plan and Report Documents, as well as the creation of OHS Procedure
& Work Instruction Documents. Across all projects, budgets for this component vary from 0.07% to 0.61% of the
total OHS costs. On average, the budget allocation for component 1-a is 0.15% of the total OHS costs, while for
component 1-b it is 0.09%. The average budget allocated is Rp 5,425,000 (component 1-a) and Rp 4,029,300
(component 1-b).

Two projects did not allocate any budget to this component: Project 8 (Land Preparation) and Project 10 (High-
rise Building), both funded privately. Project 6 (Land Preparation Project) allocated the highest budget for component
1-a, amounting to Rp 8,250,000 (0.61%), while Project 2 (Road & Bridge Project) allocated the highest budget for
component 1-b, totaling Rp 15,000,000.

Table 4. OHS Cost Allocation in Component 1

FROJECT e 4
’ L I o INEN oo N
NO PROJECT « OIS : JUMLAH : CONTRACT COMPONENT MPONENT
cost NILAI PROVEK - . la (B
VALLE
RpL 0000 Rp1.000 000
| Progece | O.5% Rpl 51 908 000 000 Rl 121.716.058
0.0 0,09%
Rp135.000.000 Hp 15 000 000
Progost 2 0.2 Rp2 850 597 497 000 RpS AM9.635.35)
0.26% G.26%
Rp10.000 000 Rp 15,000 000
3 Progost 3 0.44% Rp 1 677 649 458 000 Rp7 38T 713,000
0,1a% 0.20%
Rp 15000 00 Rp3. 000 000
4 Project 4 062% W95 594 K31 501 Rp6.157.077 281
0.24% 0,08%
RKpd 000 000 Rpd. 000,000
5 Fropst 5 ¢.2T% Rpl 2K3.566.019.000 Rp3.497.045.2858
0,01% 0,00%
Rps 250 000 Rpoid 000
L Progsth G.26% RpS14.303.569.6%0 Rpl 344 K25 539
A% 0,07%
Ry Rp375.000
Proget 7 O.58% Rp156.000.000 000 Hp1 376,670,530
0.00% 0.00%
Rpo Hpo
L] Progesc ¥ 042% Rpa¥ %4 251 000 Rp}7s4a1s102
0000 0,004
Rpl 000000 Rpl 000000
Propest 0 L2% Rpi0s. 1 77 352000 Rp) 208 717081
0.08% 0,08%
Rpo Rp0
10 Prowet 10 0.42% Kpi4s 650,000 000 Rpki] 920,220
0,00% 0,000
RpS 425000 Rpd 029308
AVERAGE
LREE L 008T%

Component 2: OHS Socialization, Promotion, and Training

This component consists of 7 sub-components, with an average OHS cost allocation of 5.67% of the total OHS
costs. The sub-components of OHS Briefings, OHS Meetings, and OHS Training hold the largest percentage value
(4.39% of the total OHS costs). No project allocated any budget for the OHS Campaign sub-component (0.0%). The
budget allocation for Component 2 is uneven, as only the OHS Meeting sub-component (Safety Talk/Toolbox
Meeting) was budgeted by all projects, with a percentage range from 0.24% to 6.41%, provided by Project 4 (Rp
15,000,000) and Project 5 (Rp 224,250,000), respectively.

The OHS Training sub-component is one of the items not budgeted by all projects, with only a few projects
allocating funds for this program. Project 3 and Project 4 allocated the highest costs for the OHS Training sub-
component, with Rp 435,990,000 (5.90%) and Rp 186,000,000 (3.02%), respectively.
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Table 5. OHS Cost Allocation in Component 2

NG pmofmcy  YhOmS JUMLASE "0‘1::;" COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
' : cost NILAI PROVEK C o‘.'" = 1a 2 e 1.4 e e
Rp7.%00,000 Rpb 790,000 Rph. 750,000 Hp26. 000,000 Rp30.000 000 Rpo Rpo
I Pragect | 0,K5% Bl 31,908 000,000 Wpl 121 736 03
0.67% 0.60% 0.60% 232% 267% 0,00% 0.00%
R 28,000,000 Hp28, 000,000 Rp2¥.000 000 Ko Rp 23,000,000 R R
2 Peojece 0.20% Rp2RS0.597.297,000 RpS.670 655,853
049% 0,49% 049% 000% A% 0,00% 0,00%
Wp25.224.000 RpS.400.000 Hp4. 500.000 Rp435.990.000 pl 500000 Rp25,200.000 RO
3 Propeed 044% Rpl.677,649.456.000 Rp7.387. 713,050
0,34% 0% 0.55% 5.90% 000% 0.34% 000%
Rp13.000.000 115,000,000 Hp15.000.000 Ryl 6,000,000 Rypd2.0001 000 Rp24.000.000 Rpo
‘4 Propctd 0,02% Rps0s 494 431,901 Rps 137077261
0,24% 0.24% 0.24% 1% 0,65% 0,10% 0.00%
Hp28.730 000 Hp28. 750 000 Rp224.250 000 Ry Hp28.750 000 ’po R
5 Projeet § 0% Rp1 268,566,019 000 Rip) 497,045,253
0.02% o sAIN 0,00% 0A2% 0,00% 0,00%
Rp4. 900,000 Rppb. 560,000 Hp 16600000 10,000 500 Hp10,000.000 Ry Ry
‘ Popeth 0% RpS14.303 569650 Tl 344926 549
0.39% 0,33% L% 074N 0,74% 0,00% 0,00%
Rl $00.000 R Rp42.000.000 R 13,500,000 Ry Rpl1,200000 Ry
7 Projece? 0.88% Rpl 56.000.000.000 Rp3. 370,670,540
011% 0,00% 308% 0.98% 0,00% 081% 0,00%
Rpo Rpo 13,000,000 Rpd.000.000 RO Rp4.£00.000 R
' Propect i 0A42% pSKk KA 251 000 Rp3 18 428102
0,00% 0,00% 4.79% 0% 000% 1,20% 0,00%
Rpt 562500 s Rp 4. 000,000 116,000 000 Rpo Rp20400 000 Rpo
9 fTa— L% Rpl05.177 552 000 Rpl 29RTIT0S1
0,12% 0,00% 262% 129% 0,00% 1.57% 0.00%
o Hp1% 200,000 p32.000 000 ™ R P Rpo
0 Project 10 0,52% Rpl55.650.000.000 Ret11.920226
0,00% 236% 35 0.00% 000% 0.00% 000%
Rpl1.293450 Rpl0.760.008 Rp45.710.008 Rp69.049.000 Rpl3.825.00 Ry8.530.000 R
AVERAGE
0313% 049 2% 1.500% 050% % s
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Component 3: Work Safety Equipment

Based on regulations, the detailed costs for Component 3 consist of safety nets, life lines, safety decks,
restricted areas, guard railings, and other equipment tailored to the job risks. Given the variety of project types, not
all projects use the same work safety equipment. For instance, the Guard Railing sub-component is not provided in
road and bridge projects (Projects 1, 2, 3, 4, and 5) and land preparation projects (Projects 6 and 8). Interestingly,
road and bridge projects do provide safety deck equipment, with costs ranging from Rp 7,000,000 to Rp 926,200,000.
The life line sub-component is almost universally provided by all projects (except Project 3), with costs ranging from
Rp 300,000 to Rp 100,000,000. However, Project 3 allocates the largest budget for the miscellaneous sub-component,
amounting to Rp 788,885,000 (10.68% of the total OHS costs). The miscellaneous sub-component is provided by
each project according to job risks and specific safety equipment needs (Table 6).

Component 4: Personal Protective Equipment (PPE)

This component has the largest number of sub-components, with 16 items. Similar to work safety equipment,
not all projects allocate their budgets equally across each sub-component of PPE (Table 7). There are three sub-
components provided by all projects: safety helmets, safety gloves, safety shoes, and safety vests. These items
represent the largest allocation in Component 4, with an average total budget of up to 9.53% of the total OHS costs.
Other items such as face shields, full-body harnesses, fall arresters, life jackets, and welding protective equipment
are provided by only a few projects, with relatively small values (an average of Rp 928,201 for each item).

Component 5: Insurance & Social Security

In contrast to personal protective equipment, Component 5 has the fewest sub-components, consisting of only
one item: construction service insurance covering death and work accident guarantees. This insurance is provided by
the Social Security Administering Body (BPJS) through one of its products for construction activities, BPJS Jakon.
This item is a mandatory requirement for all contractors entering into contracts with the owner to carry out
construction work, with the insurance amount calculated based on the project's contract value, at 0.09% of the
project's contract value (Table 8). The larger the project contract value, the higher the BPJS Jakon insurance cost.
Project 2 has the largest Component 5 budget (Rp 2,569,655,853), representing 45.24% of the total OHS costs; while
the smallest total cost for Component 5 is Project 8, at Rp 81,625,902 (21.74%)).
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Table 6. OHS Cost Allocation in Component 3

NG inower: M OBS JUMLAH "‘“"“; COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
COST NILAI PROYEK “’:, A‘ 'u"Az 3a EY 3 3d 3 e

Rp67.200.000 Rp33.600 000 Rp?.000.000 Rps.000.000 Ryt Rp0

| Project | 0.85% Rp111.508.000,000 Rpl.121.73.006
5,99% 300% 0,62% 0,50% 0,00% 0.00%
Rp60.000.000 RpSS.000 000 R 180,000 000 R, 000,000 Rpo Rpo

2 Project 2 0.20% Rp2.£50 597 497 000 RpS 679,655 253
1.06% 09T 3™ 1,06% 0,07 0.00%
Rp141.745.183 Rpo Rpf26,200 000 Ref39.000,000 Rp0 Rp7ES 555,000

3 Project 3 0.44% Rp1.677.649.456.000 Rp7.387.713.090
1.92% 000% 12,54% 1,34% 0,00% 10,68%
Rp120,000.000 Rp! 00,000,000 Rpo RoT32.200.000 Rpo Rp378.000.000

4 Praject 4 0.62% Rp995 534,831,501 Rpé 157,077 281
1,.95% 1.62% 0.00% 11K 0,007 614%
Rp6S.000.000 RpS0,000.000 Rp!8.000.000 Re10:000,000 Rp0 Rpo

s Projer s 0I7% Rp1 25K 566,019,000 Rp3, 497,045 254
1.86% 143% 0.51% 0.29% 0,00% 0.00%
Rpl) Rpl19,750.000 Reo Re,750.000 Rp0 Rpl

o Project & 0.260% Rp$14.303.360.690 Rpl 344,425 549
0.00% 147% 0,005 0.73% 0.00% 0.00%
Rp2$,000.000 £pd.000.000 Rpo Rpo Rp.000,000 Rpo

7 Project 7 0.38% Rp) 56,000,000 000 RpT 376,670 540
1A% a29% 0% 0,00% 5,22 0,00%
Rpo Rpl 1 520000 Red Rpo Rp0 Rps80.000

] Projet & 0.42% Rpk& £44.251.000 Rpi75.426.102
0,00% 10T% 0,00 0.000% 0,00% 0,18%
Rpl Rp300.000 Rpo Rp3.400.000 Rp1.485.000 Rpo

9 Project @ 123% Rp105 177,552,000 Rpl 298717051
0,00% 00% 0,000 0,2™ 0.11% 0.00%
Rp0) Rp2.000 000 oo R0 Rpt) Rpl)

10 Projeet 10 0.52% Rl 5.650.000 000 Rps11.920 226
0,00% 025% 0.00% 0,00% 0.00% 0.00%
RpaTEMS18 Rp27.617.000 Rpl13,120.000 Ry2.005.000 Rpd44.500 Hpl16.754.500

AVERAGE

1459% 1211% 1,684% 1,607% 0,013% 1599%
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Table 7. OHS Cost Allocation in Component 4

ROLCY
M moker S JumLan RACT
NILAT PROVEK VALY i 4 o ™ '™ “ ™ ‘“ - “ -~ “ ‘- - 4 i“
oI MM 0N Bp? 400 o0 wp2 240 009 Fipd 7200 000 Kyl 400 000 Kyt LT oy ot BpENOM  MpMOMONE  Rpd 300 000 "w Hpt ot Wpo
' L Ot Fplii Mpl 120 TEe e +
I8N 0T 0N 1% (RN 000 e e [T 0.64% 4% o LETEN 000 e LT
Ap39 008 00 Apd S 000 0 Wpzh 000 009 NpTS 000 000 Fp 0 100 000 LT "oe BP0 00 0N "t ot (] o 3w e ot npo
] Propt £ V20N Rpl 000Nt AYT MO NpS TR 688 AN
[TEN CESLN [RTEN 2% EEN 0 00 eon 051 oo 000 o.e0% ou con 000 TN "o
Bp7 AV 9 o HpIATMIO00  Ryiék 30 0 Ko e o LU L2 o NpETHION  Rpd 20000 at o
) Papner 0, BplaTT pae dt6 n Nt A8t T M
[KEEN o [F10 ms [NIEN o0 000 [T LY [EEN 0.00% oM a5 LTEEN TN 200N
Rp2ane 000 o Rpsun 008 Wpl S45000  MpRUSDOOB00  Rp2IT 100 88N e "t 2591 000 ot L2 o w LETEDETY (=0 o
‘ Pragost & QAT BRI ANAATIAN RIS 077 200
FYRN CETEN CELY 1A LR (e LYIEN LT 0008 0 000% o ) amn 0000 s
A4 75000 Rp28TS0000  RpIiSI00000  RpIAT 000600 Rpd1 114000 Rpo Rt Ap24 758000 3 1T L= o Rpl 290 000 Hpl 400 000 o
L] Praps ¢ aIm™ Np) #97 043 298
EXTLN AN [R300 L o oo 0N 0N 00 [T o LETEN ner [N o
Apld 400000 Rpds 200 004 Rpl 400 000 Rt 000 000 Rpi2.200 000 wpo Rpb e 2p8 000 000 0t (=1 3o 3 Rrp0 (=1 R0
' Prajost 026%  RpSIAMLSENANE  Rpl JS4N2ssn
(RN 19 XL (TN 1At 00 oy 0 XN s na, LY (EL i, TN o
12375000 p2 750 00 Rplso 000 RpI&£TL 000 RpT 100000 Rpdl 200000 2psse 00 [ B2 008 Rt Bpk 190.00¢ R Rpdon0 000 Ret Rpa75 00 RpIIS 300
? Praja T QNN BplSONEONROM  RpLITAATI SN
021% (51 s EE 1LY L R} apen neen (PN e, 044% LI LT oy 0eN o
Rk A0 000 Apl 430 004 RpOTS 000 R 17400 000 RplBS0000  Bplb ane 400 U028 ase Bps 400 000 gy ot a0 “w Bplbe aee Kyt Ep110. 800
' Pripst & a4 RpsR 04 211 000 RpITEAZS 02
1L1%% " 295 ams 6% A% CRLY 190 0.00% 0,00% o s asem 0N 200
RS M08 e Rk 000 008 Rpdd 00 000 Kpd 24 500 b0 R do 800 ) ket pise Npess 000 N 000 0 Kol M oee et e 000 W Rpv e e EpA
‘. Praper & I25% BplatiDT.552.008  Mpi W 200058
[ AN (RILY LRI 100% 000N (TN [T [N (S5 e LRSI s .00 [(LELN TN
Hpla AN o et Bt 00 000 Rpdt 400 (00 Kpid a00 bon kpe b ot (BN Bt 12000 Kpt Mpl 0 00 e o Rywts 04 Rpdtn o)
10 Paguan 14 OFI%  NpiSSasesss e Rph 11 420 204
LI (X [XIIN 1.99% 1L o [N naen o 031% 0.8 LR LEE oy [ETEN a0
Bt Sadan LR WpI AT NpIRlAAT See Hptlasemee  Hpe sreaee St Wph ALl A0 RSN Mglrant e Moy atean Hpase son L CLYERTT Npiitane Nptss o
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Table 8. OHS Cost Allocation in Component 5

PROJECT T
o[~ % OHS JUMLAH COMPONENT
NO FROJECT “ON
COST NILAIPROYEK . 0'.\ "t"‘(—t 5-a
VALUE
Rp120.386.036
| Progct | 0,85% Rp131,908,000,000 Rpl 121736036
0,09%
Rp2,569.655.853
2 Project 2 0207 Rp2.850.597.497.000 Rp5.679.655.853
45.24%
Rp1.512.945.907
3 Progect 3 0,44% Rp1.677.640.456.000 Rp7.387.713.000
20.48%
Rp898 482 281
4 Progect 4 0,62% Rp995,594,811 501 Rp6.157.077 281
14,59%
Rpl.162.420.288
5 Progect 5 027% Rp1,288.566.019.000 Rp3.497.045.288
33.24%
Rpdés 856,549
6 Project & 0,26% Rp$14.303,569.690 Rpl.344 K25 549
34.5M%
Rp142,090.540
7 Progect 7 0,88% Rp 1 56.000,000,000 Rpl1.376.670.5450
10,32%
Rp&1.625.902
L} Propct & 042% Rpa%.884.251.000 Rpi75.425.102
21.74%
Rp96.304,551
9 Progct 9 1.23% Rp10S,177.552.000 Rpl1.298.717.081
TAM%
Rpld1.775.226
10 Project 10 0,52% Rp155.650,000.000 Rp8E1,920.226
17,46%
RpT19.057.313
AVERAGE
20,516%

Component 6: OHS Personnel Salaries

Component 6 consists of three sub-components: Safety Officer Salary, Safety Inspector Salary, and
Paramedic. Overall, Component 6 accounts for the largest percentage of OHS costs (Average 21.83%). All projects
have allocated personnel for safety officers, safety inspectors, and paramedics. However, the distinguishing factor
lies in the unit salary costs for each sub-component, influenced by working hours and the personnel's grade or level.
Several projects allocate over 1 billion Indonesian Rupiah for this component, such as Project 2, which allocates the
highest budget for OHS Personnel Salaries among all projects, amounting to Rp 1,170,000,000 (20.60% of total OHS
costs), and Project 3, which allocates Rp 1,035,000,000 (14.01% of total OHS costs).
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Table 9. OHS Cost Allocation in Component 6

PROJECT

v *% 3 JUMLAH COMPONENT COMPONENT COMPONENT
NO  PROJECT 08 ) - CONTRACT
COSsT NILAI PROYEK - g -2 6-h f-c
VALUE

Rp104 000,000 Rp6S.000 000 Rp77.400 000

! Project | 0,85% Rp151.908.000.000 Rp1.121,736.036
92.27% 5.79% 6.50%
RpS540,000,000 Rp270.000.000 60,000 000

2 froject2 0,20% Rp2.850.957.297 000 RpS 679.055843
951% 475% 6.04%
Rp225 000,000 Rp225.000 000 Rp585.000 000

3 Project 3 0,48% Rp!.677.649,456 000 Rp7 357,713,000
J.05% 1.05% 7.92%
Rp2 34 000.000 Rp6S 000 000 R 143,000 000

4 Project 4 0,62% RpY95.594.831 501 Rp6.157.077 251
380% 1.06% 232%
RpY7 500.000 Rpl 17,000,000 RpS8.500.000

] Project § 0,27% Rpl 288 566,019 000 Rpl 497,045 258
279% 138% 1.67%
Rp8S.000.000 Rp#0.000.000 Rp30.000.000

6 Project & 0.26% Rp514 300,560 650 Rpl 344,825 549
632% 5.95% 372%
RKp91.000.000 RpSS.000 000 Rp6.000.000

Froject 7 0.85% Rp | 56000000 000 Rp1.176.670 540
&61% 4.00% 407
RpSS.300.000 Rp39,500.000 Rp23,700.000

' Project & ,42% Rp8E.8L4 251 000 Rp378.425102
14.73% 10,52% 631%
Ry 1 80,000,000 Rp 160,000 000 Rp) 56.000 000

9 Project 9 £,25% Rpl05.177.552 000 Rp1.298.717.081
13.86% 1232% 11.55%
Rpl77.333.333 Rpl 26,666 667 Rp76.000 000

10 Project 10 0,52% Rp1 $S,650.000.000 Rpe11 920226
21 84% 15.60% 9.18%
Rpl 78913358 Rpl20.316.667 Rp147.960.000

AVERAGE

2177% 6418% 6,016%

Component 7: OHS Documents & Permits

Component 7 consists of 6 sub-components covering costs for administrative documents and permits such
as P2K3 (Occupational Health and Safety Committee), operator licenses, and operational licenses for heavy
equipment or lifting tools (Table 10). Additionally, budgets are allocated for permits related to fuel tank storage and
OHS permits for various production equipment. Based on the available data, not all projects allocate funds for each
sub-component. The most commonly allocated item is the P2K3 Approval Letter (only 4 projects did not allocate
funds for this). Meanwhile, operator licenses, fuel tank storage permits, and other equipment OHS permits are
allocated by only one project each, totaling Rp 65,000,000.

Component 8: Health Facilities

Health facilities include various sub-components such as first aid facilities, medical facilities, health checks,
and health programs (Table 11). The most commonly prepared item across projects is the first aid kit (P3K), with
budgets ranging from Rp 650,000 to Rp 90,000,000. However, several items are only prepared by one project each,
including psychotropic and HIV checks (Rp 100,000,000 by Project 4), alcohol testers (Rp 7,500,000 by Project 3),
and fatigue tests (Rp 7,500,000 by Project 3). Overall, Project 4 allocates the highest budget for Component 8,
amounting to Rp 808,150,000 (13.13% of total OHS costs), while Project 10 allocates the smallest budget of Rp
42,300,000 (5.21% of total OHS costs).
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Table 10. OHS Cost Allocation in Component 7

No | mogcy  om JUMLAH c:;‘”“: 2 COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
COST NILAI PROYEK NIRA Ta e 2d Te X
VALUE

Ip3 000,000 Rkpo Wpo Hpo Rp10.000.000 Rp23.000.000

| Projeet | 0.85% Rpt31.90% 000,000 Fipl 121,736,036
0,09% 0,00% 0,00% 0,00 05 223%
Rp0 Ref) Ry 75,000,000 ne0 Rp0 R0

2 Praject 2 0,20% Rp2 850.597.497.000 RpS 679.655.853
0.00% 0,00% 132% 0,00% 0,00% 000%
Rp2 000,000 Rpo Ry 50,000,000 Rp23.000 000 Rpls Rp0

3 Propet3 0,84% Rol 677,649.456.000 Rp7387.713.090
0,05% 0,00% 2.84% 0.34% 0,000 0.00%
2. 000,000 Rp10.000,000 Rp104.000.000 o Rpd Rpl)

¢ Project 4 0,62% Rp995.594 531501 Rpb.1$7.077.281
0,03% 0,16% 1.67% 0,000 0,00% 0,00%
Rp1.500.000 Rpt 500.000 Rp0 Rpd Rp Rp0

s Project 5 0,27% Ryl 288.566.019.000 Ry 497.045.285
0,04% 0,13% 0,00% 0,008 0,00% 0.00%
Rpo Ry g0 #p0 Rpo Rpo

6 Project 6 0,26% RS 14,303 569,690 Rpl 144825549
0,00% 0,00% 0,00% 0,00% 0,00% 0.00%
p) 000,000 Rpd Rp Rpo Rp0 Rpl)

7 Projeet 7 0.88% Rep156,1100.000.000 p1 376,670,540
0,22% 0,00% 0,000 0,00% 0,00% 0.00%
RpY g0 Rp0 Re0 Rpo Rpl

¥ Praject § 0.42% Roda.864 251,000 Itp175.425.102
0.00% 0.00% 000 0,004 0,00% 0.00%
Rp1 500.000 Rps.000.000 Rp0 Rpo Rp0 Rp0

9 Projectd 1,23% Rp108.177 552,000 Rp1.298.717.081
0,12% 0.62% 0.00% 0,00% 0,00% 0.00%
Rpt Rp Rpd Re0 Rp0 Rpo

10 Praxct 10 0,52% Rl 55.650.000.000 Hpk11.920226
O 0,00 0,00% 0.00% 0.00% 0.00%
Rp1.100,000 Rypi2.250,000 Rp35.900.000 Rp2.500.000 Rpl.006.000 Rp2.500.000

AVERAGE

0.053% 0,091% 0,545% 0,084% 0,089% 0223%
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Table 11. OHS Cost Allocation in Component 8§

NO PROJECT % ORs JUMLAM RECY COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
COST NILAI PROVEK . “‘V'A'l““,' . *a b S 84 e L Sz h [N 8-

Rp0 000,000 Rpk.150.000 RpS0.000.000 Rpl) R 000 000 Ry 2po [ Rpl) Rpo

1 Project | 055%  Rpl31S98000.000  Rpl.121736036
§02% 0,71% 446% 000% 0,53% 000% 0.00% 0.00% 0,00% 0,00%
RpS0 000,000 RpSO0 000 000 Rpo Rpl Rp20,000 000 RpS50 000,000 Rpo Rpt Ryl Rp0

2 Praject 2 020%  RplAS0.597497000 RpS6TIASSESI
DRE% BADY 0.00% 0% 0.15% ORB% 0,00% 0.00% 000% 0,00%
Rpl L 750 000 Rp40.000 000 Rp142.500 000 Rpl) Rp1 3 000 000 Rp 28 600,000 RpT 500 000 Rp? 500,000 RpAGS 100,000 Rp27,000000

3 Project 3 0A4%  Rpl A77.649456000  Rp7387713.090
0.16% 054% L93% 00% 0,18% 174% 0,10% 0.10% SA8% 0A7%
Rpd0 000,000 Rp12.000.000 Rp300.000 000 Rp 1001000 000 Rp12.500000 Rpi¥4.150.000 ®pl) [ RpéS 1100000 Rp84.500.000

4 Project 4 042%  Rp99SSKIISOI  Rp6iSTOTT K]
049% 0,52% AXTH 162% 020% 190% 000% 0,00% 100% 13T
Rp3 000,000 &po Rp375.000 000 Rpo Rp 3000000 Rp30.000.000 ®po Red Rp0 Rpo

5 Project § 027%  Npl 288 366019000  Rpd 407045 288
0.014% 000% 16,48% 000% 0,09% 1A3% 080% 0.00% 000% 0.00%
Rp24.000.000 Rpid Rpd Rp0 Rp3.000000 Rp169.500.000 Rpo Rpo Rpll Rpo

) Project 026%  RpS14)0) 569690  Rpl 144525 540
1L78% 000% 0,00% 200% 03T% 1263% 000% 0.00% 000% 0,00%
Rp10.000.000 Rp7-500.000 Red RpO Rpo Rp716.030.000 Rpo Red Rpl) RpO

? Project 7 04%%  RpIS6£00000.000  Rpl 376670540
0.73% 0,54% 0,00% a00% 0,00% 5201% 000% 0.00% 000% 0.00%
Rp6S0.000 Rp9 500.000 Rpa3.200.000 Rp0 Rpo Rpd Rpo Rpo gpl) R4 200,000

] Project § 0A2%  RpSSBB42S1000  Rpi?s.425102
0.17% 251% 1LS1% 200% 0.00% 0.00% 0,00% 0.00% 000% 128%
Rp26.500.000 Rp26.050.000 Rpo Rp0 Rp40.000 000 Rp77.150.000 Rpo = Rp0 Rp128.000.000

9 Project ¥ 123%  Rpl0SAITTS52000  Rpl298717051
2.08% 201% 000% 000% 308% 5.94% 0,00% 0,00% 000% 9,56%
Rpd Rp10.000.000 Rp16.500 000 wpl) Hp Ry 600,000 Rpo Rpo Rp0 Rpl1200.000

10 Project1d  052%  RpISSASGN00000  Rpsl1920216
on0% 123% 203% 000% 0,00% 05M% 000% B00% 000% 108%
Rp24.700.000 Rp63.154.000 Hpl12.720.000 Rp19.000.000 Rpt $50.000 Rp! 18033000 RpT50.000 Rp750.000 Rp47000.000 Rp25.550.000

AVERAGE

1442% 1698Y% 4124% 0,162% 0A4B0% 7819% 0.010% ot 0654% 1425%
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Component 9: OHS Signs

This component consists of 9 items, including signs, banners, posters, and other visual media to indicate
hazards and warnings in work areas (Table 12). Overall, Project 3 allocated the largest amount, Rp 719,073,000
(9.73% of total OHS costs), followed by Project 4 (Rp 569,050,000 or 9.24% of total OHS costs). Among all items,
only color tagging for inspections has the smallest budget allocation, covered by only two projects (Project 4 and
Project 9). For other items, almost all projects have allocated funds.

Component 10: Emergency Response

Component 10 consists of seven items, including emergency equipment such as fire extinguishers,
evacuation route signs, emergency simulations, emergency sirens, emergency lights, fire blankets, and accident
reporting & investigation (Table 13). The total expenditure for emergency response equipment is 2.54% of the total
OHS costs, with each sub-component ranging from 0.017% to 0.836% of total OHS costs. Project 6 allocated the
highest percentage of costs for Component 10 among other projects (Rp 142,538,000; 10.60% of total OHS costs).
The highest budget was allocated for evacuation route signs and emergency simulations. Meanwhile, in nominal
terms, Project 4 had the largest emergency response budget (Rp 161,000,000), although it accounted for less than
3% of total OHS costs.

Component 11: Workplace Environment Management

Items under workplace environment management include air quality measurement, vibration assessment,
industrial hygiene inspection, and hygiene equipment measurement (Table 14). The average budget allocation
prepared is 1.33%. Almost all projects have allocated funds for each related sub-component of workplace
environment management. However, one project did not allocate funds for implementing OHS programs and accident
prevention, namely Project 8. Interestingly, for industrial hygiene inspection, only 2 projects allocated funds (Project
3, Rp 39,200,000 and Project 4, Rp 10,000,000).

Component 12: Others

This component consists of two items: internal audit programs and procurement of worker identity cards. The
internal audit program refers to audits related to the OHS Management System conducted internally by the company
(Table 14). Funding for these programs covers transportation and accommodation costs for auditors during the audit
process. Among all projects, only 4 allocated funds for internal audits, with the largest allocation being Project 1 (Rp
140,000,000). Meanwhile, for the procurement of worker identity cards, only three projects did not allocate funds.
The budgets vary, ranging from Rp 750,000 to the largest amount of Rp 73,200,000.
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Table 12. OHS Cost Allocation in Component 9

o  masme Nous JUMLAH cmr COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
; cosT NILAI PROYEX VAL o4 9 v +-d e or vz 9h 04
Rp22.000.000 Rp3.000.000 Rpl.200 000 Rp600.000 Rp10.000.000 RpS000.000 Rp7.500.000 Rp150.000 Rpo
| Project | 085%  Rpl)100KA00000  Rpl.121 736006
196% 027% 011% 0,03% 0.89% 043 047% 0o1% 0,00%
Rpl 20,000,000 Rp50.600 000 Rpl Rp10.000000 Rp10000600 Rp 10,000,000 Rp30.000.000 Rp3 008000 Rpo
2 Project 2 020%  Rp2830S0TAYI000  Rpd 619638433
L% [IFTT 0.00% 0,53% O.AK%N o,18% 053% 005% 0,00%
Rp372.123 000 Rp1 75000 000 Rp12.150 000 g% 000000 Rp73.600 000 Rpas200 000 Kp 14000000 Rp 18,000 000 Rp
3 Project 3 044%  Rpl&TIHS9A4S6.000 Rp7IKT 713060
$pa% 237% 0,18% 0,12% (52N 0.58% n19% 0,04% 0,00%
Rpa20.000.000 Rp60.020 D00 Rp32.400.000 Rp12.000 000 RpS 000 000 Rp10.000,000 Rp20.000,000 Hp¥.500 000 Rp750000
4 Project 4 062%  RpS95S94831501  Rph 157077251
632% 087% 0331% 0195 LN LA 032% 004% 00
Rp 180,000,000 Rp30.000.000 Rp4,500 000 Rp? 000000 Rp7 000,000 Rp4 000.000 Rp20.000.000 Rp! 505000 RpO
s Project § 027%  RplIERS66019.000 Kpd497 048283
Sis% 0A8% 0,13% 026% 020% LXTEN 0357% 065% 0.00%
KpS6.175.000 Rp4 380,000 RpETO.000 Rp28K 000 RS 000 000 Kp4. 750,000 Rp 39,000,000 Rp2 500000 Rpt
6 Project b 26%  RpSI4301569.650  Rpl344.325549
160% DA% 0,08% 0.01% 03T 035% 290% 0,15% 0,00%
Rp15.000.000 Rp1.500.000 Rp200.000 Rp300.000 Rp10.000900 Rp30.000.000 Rp6.900.000 Rp¥00 000 Rp0
7 Project 7 0KF%  RpiS6000000000  Rpl1T6A70.540
109% 011% 002% 0.04% 013N 218% 044% 008% 0,00%
Rp 13059 200 Rp3.600 000 Rppt) Rp! 600000 Ret Rpt Bpt) Rphh Rpt
% Project § 0A42%  RpEESSA2I1000  Mpl75425102
148% 056% 0,00% 0,43% 0.00% o00% 000% 0,00% 0,00%
Rp26000 000 Rp6 000 000 Rp4 000 000 Up3 000,000 R 000,000 Rp1 200,000 Rp? 500,000 Hpl 650000 Rp600.000
9 Project 9 1231%  Rplos177552000  Rpl298717.051
200% DAG% 031% 038% 0.62% 009% 0.58% 0,13% 0,05%
Rp 10,000,000 Rp2.000 000 Rp0 Rpt) Rpo Rpd Rp2.000.000 Rpao0 000 Rpo
10 Projeat10  0SI% RpISSASO000000  Rpsl) 920226
123% 025% 0,00% 004 o00% anie 025% 005% 000%
Rpl21435.720 Rp33.660.000 RS 552000 Rps 798300 Hp13.060.890 Rpl 015,008 Tip14.609.000 Rp3.T18.000 Hp135000
AVERAGE
315T% 0.753% 0131% 0a02% 0AB9% 0A1I% G644 *091% 0006%
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Table 13. OHS Cost Allocation on Component 10

. PROJECT
R g JUMLAH A Nl COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
COosT NILAI PROYEK “‘v A‘ Il.nlll: 10-a 10-b 10-¢ 10-d 10-¢ 10-f 104
Rp7.500.000 Rp!1.000.000 Rp15.000.000 Rpo Rp1.000.000 Rpo Rpo
1 Project | 085%  Rpl31908000000  Rpl.121736036
0.67% 009% 134% 0.00% 0.09% 0.00% 0.00%
Rp60.000.000 Rpo Rp20.000.000 Rpo Rpo Rpo RpoO
2 Project 2 020%  Rp2850.597497.000 Rp$ 679655853
1.06% a.00% 035% 0.00% 0.60% 0.00% 0.00%
Rp81.000.000 RpO Rp42.000.000 Rp3.000.000 RpoO RpO Rp20,000.000
3 Projest 3 044%  Rpl.677.649.456000  Rp7 387713090
1,104 0.00% 0.57% 0.04% 0.00% 0.00% 027%
Rp20.000,000 RpoO Rp40.000.000 Rpo Rp1.000.000 Rpo Rp 100,000,000
4 Project 4 0,62%  Rp99SS94%31501  Rpb.157077281
032% 0.00% 0.65% 0,00% 0.02% 0.00% 162%
Rp7.200.000 Rpo RpS.000.000 RpO RpO RpO Rp10.0400 000
5 Project 5 027%  Rpl288566019.000 Rp3 497045288
021% 0.00% 0,14% 0.00% 0.00% 0.00% 029%
Rp2.750.000 Rp72.500.000 Rp67.000.000 Rpo Rp288.000 Rpo Rpo0
6 Project 6 026%  RpS14303369690  Rpl 344825540
0.20% 539% 498% 0.00% 0,02% 0.00% 0.00%
Rp12.000.000 Rpo Rp2.500.000 Rpo Rp0 Rp4.000.000 Rpo
7 Project 7 088%  RpI56000000000  Rpl376670.540
087% 0.00% 0.18% 0.00% 0.00% 0.29% 0.00%
Rps.400.000 Rpo Rpo Rpo Rpo Rpo Rpo
% Project & 042%  RpSRE84251000  Rp375.425.102
1.44% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Rp10.000.000 Rp!.200.000 Rp4.000.000 Rp4.000.000 Rp600.000 RpoO RpoO
9 Projest ¢ 123%  RplOS177552000  Rpl298.717.031
0.77% 0.09% 031% 031% 0.05% 0.00% 0.00%
Rp14.000.000 Rpo Rpo Rpo RpO Rpo Rpo
10 Project 10 052%  RplSSAS0000000  Rpkll 920226
172% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Rp21.9%5.000 Rp7.470.000 Rp19.550.000 Rp700.000 Rp288.800 Rp400.000 Rp13.000.000
AVERAGE
0.836% 0.557% 0.852% 0,035% 0.017% 0,029% 0.218%
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Table 14. OHS Cost Allocation in Components 11-12

% OHS JUMLAM FPROJECT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT COMPONENT
NO PROJECT  cost  NILAIPROVEK i I b e 14 12 125
RpS 000000 Rp27.000.000 RpoO Rpl) Rpl40.000.000 Rp3.750.000
1 Project 1 0.85%  RpI3190B000000  Rpl.i21.736036
0.71% 241% 0.00% 0.00% 12,48% 033%
Rp60.000.000 RpS0.000.000 Rpo Rpl) Rpl Rpd
2 Project 2 020%  Rp2850597497.000 RpS 679685853
1.06% 1,58% 0,00% 000% 0,00% 0.00%
Rpl Rp0 Rp39.200.000 Rpl) Rpo Rp31 525,000
] Projest 3 044%  RplATTAH49A56.000 RpTIN7.713.090
0.00% 0,005 0.53% 0,00% 0,00% DA%
Rp15.000.000 Rp15.000.000 Re10.000.000 RpS.000.000 RpS0.000.000 Rp 13000000
4 Project 4 062%  RpIVSSIERIISOI  RpsISTHTTEI
0.24% 024% 0,16% 0.08% 0E1% D24%
Rp$0.000.000 Rp9.000.000 Rpo Rp2.500.000 Rp10.000.000 Rp11:500.000
5 Project § 027%  Rpl288566019.000  Rpd 497 045288
1AM 0,26% 0,00% 007% 0,29% 031%
Rp13.500 000 Rp1 3,000,000 RpO Rpl Rpo Rp750.000
o Projoct 6 026%  RpSI14303569690  Rpl344825549
1.00% 097% 0.00% 0.00% 0,00% 0.08%
Rpd Rpl) Rpo Rp7 500000 Rp0 Rpl 500000
] Project 7 085%  RpiS6.000.000.000  Rpl376670.540
0.00% 0,00% 0,00% 044% 0,00% 011%
Rp0 Rpo Rpo Rp0 po Rpo
% Project § 0A2%  RpHSA84251000  Rp375425102
0.00% 000% 0,.00% 0.00% 0.00% 0.00%
Rpd Rp7.000.000 Rpod RpT 000000 Rp4.000.000 Rpd
9 Project 9 123%  Rpl0S.177.552000  Rpl298.717.051
0.00% 0,54% 0,00% 0.54% 0,31% 0.00%
Rpo RpS.600.000 Rpo Rp2.150.000 Rpo Rp73200.000
10 Project 10 0.52%  RpISS650000000  RpR11920226
0,00% 069% 0.00% 0.26% 0,00% 902%
Rp14.650.000 Rp16.660.000 Rpd.920.000 Sp2 415000 $p20.400.000 Rp13.722.500
AVERAGE
DA45% 0,669% D069% 0,150% 1,389% 151%
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Workplace Accident Data

Workplace accident data across all projects are presented in Table 16, indicating that Project 10 experienced
one fatality incident. The project recorded a total of 6,000 days lost due to workplace accidents, following the
regulations of the Ministry of Manpower regarding the conversion of lost workdays due to accidents such as
permanent disability and death (Decree of the Director General of Industrial Relations Development & Labor
Inspection, Ministry of Manpower No. KEP. 84/BW/1998). In addition to the fatality case, Project 10 also reported
1 first aid case and 1 medical treatment case. The frequency rate recorded is 2.22, and the severity rate is 4432.46.
Furthermore, Project 5 also has a significant number of workplace accidents, with 3 first aid cases and 1 medical
treatment case reported. The recorded frequency rate for this project is 2.31, with a severity rate of 0.00. Apart from
these two projects, the other projects have no recorded history of workplace accidents in any category.

Table 15. Work Accident Data and Statistics

o UL MEIMCAL FIRsY MEmCAL
M TROJECT :‘::_L: MANFOWERS  MANHOURS :: AR TREATMENT FATALITY “ﬂu'_““‘ m:':?'.“ “:"l:‘l“ an TREATMENT ’ ~::":“
CAsE Casa ¥ MATE LANES

| ot A% 29) | e 442 ' o " 0 ' 080 " 0 o noe

Progees 2 0,209 1549 S87T9910 . " " " . o ) nae o 0or

) Prrsent V [ETEN =y S ioe T8 ‘ 0 " 0 . [y o 0ae ey )

. Poojees 4 0A2% 1393 SEAUALL s 0 § a ® ago " nae 100 008

0 Prejest 14 0.52% b 1 345 650 . | | \ S0 a Wiz de 0 "7 oM

After determining the number of workplace accident cases, the accident occurrence rates were calculated for
first aid cases (FACR), medical treatment cases (MTCR), and fatalities (FATR). The highest FACR rate is observed
in Project 5, while the highest MTCR and FATR rates are recorded in Project 10. Using these rates, trends and linear
relationships between the amount of OHS costs and workplace accidents can be identified.

Figure 2. OHS Cost Trends and First Aid Case Rate (FACR)
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Figure 3. OHS Cost Trends and Medical Treatment Case Rate (MTCR)
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Figure 4. OHS Cost Trends and Fatality Rate (FATR)
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Figure 5. OHS Cost Trends and Frequency Rate (FR)
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In Figure 2, it is evident that the linear relationship between OHS costs and the First Aid Case Rate (FACR)
is inversely proportional. This indicates that as OHS costs increase, the potential for First Aid Case incidents
decreases. However, this trend does not apply to Projects 5 and 10, as their FACR appears relatively high. Similarly,
the trend in Medical Treatment Case Rate (MTCR) shown in Figure 3 also demonstrates an inverse relationship with
OHS costs. This suggests that higher OHS costs correspond to lower rates of medical treatment cases. Like the First
Aid Case scenario, Projects 5 and 10 exhibit higher MTCRs, deviating from the general trend. A slightly different
pattern is observed in the Fatality Rate (FATR) trend, where the relationship does not hold for Project 10 alone, as it
is the only project with a history of fatality incidents.

To summarize the overall accident data, an analysis of the trend between OHS costs and Frequency Rate
(Figure 5) shows that increased OHS costs generally lead to lower frequency rates across projects. However, this
trend does not apply to Projects 5 and 10, as both have experienced incidents of fatality, medical treatment cases,
and first aid cases. These findings underscore the complex relationship between OHS investments and incident rates,
highlighting the importance of tailored safety strategies for different project contexts, particularly in mitigating severe
incidents such as fatalities.

DISCUSSION
Research Limitations

This study has several limitations. Firstly, the number of analytical units sampled does not fully represent
the conditions of all construction projects. Additionally, the accident data obtained from the construction projects
have not been comprehensively managed, particularly regarding high potential (HIPO) near-miss incidents. There is
only one project each for the Irrigation and Land Preparation categories that meet the criteria for the analysis unit.
Therefore, to draw general conclusions from this research, further studies are needed to conduct a more specific OHS
cost analysis for each type of construction work.

OHS Cost

Ten sampled projects have allocated OHS costs in their project activities, adhering to the components
outlined in the Regulation of the Minister of Public Works and Public Housing No. 10/2021. The allocation of OHS
costs across all projects varies between 0.20% and 1.23%, significantly lower than the findings of Yang et al. [8] for
general construction in South Korea, where OHS costs range from 1.97% to 3.09% of the contract value, and the
study by Ketabi & Heravi [14], which found OHS costs between 1.62% and 3% of the contract value. Specifically,
projects with contract values of Rp 0-500 billion have OHS cost percentages between 0.42% and 1.23%; projects
with contract values of Rp 500 billion to Rp 1 trillion have OHS cost percentages between 0.26% and 0.62%; and
projects with contract values above Rp 1 trillion have OHS cost percentages between 0.20% and 0.44%. Interestingly,
the larger the project contract value, the smaller the percentage of OHS costs. This is consistent with Yang et al.'s [8]
findings that in South Korea, the percentage of OHS costs for general construction projects decreases as the project
contract value increases.

The OHS cost components in accordance with the Minister of Public Works and Public Housing Regulation
No. 10/2021 include nine items: OHS Document Preparation, OHS Promotion & Training, Work and Personal
Protective Equipment, Licensing, Insurance & Social Security, OHS Personnel Salaries, Health Facilities, Safety
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Signs, and Others. The author has added several categories to provide a more detailed view of OHS cost allocation,
namely OHS Licensing, Emergency Response, and Workplace Environment Management. Among all components,
the largest allocations of OHS costs are for Insurance & Social Security and OHS Personnel Salaries, with averages
of 21.58% and 21.83%, respectively. Insurance & Social Security includes BPJS Jasa Konstruksi, which increases
with the project value. This aligns with Ahn et al.'s [15] findings that OHS personnel salaries constitute a significant
portion of overall OHS costs. The smallest allocation component is OHS Document Preparation (average 0.24%),
which includes the OHS implementation plan and report, as well as OHS procedures and work instructions. Ahn et
al. [15] noted that the highest OHS implementation costs are for Safety Facilities or Work Protective Equipment,
while Insurance & Social Security was not included as a cost component. According to Oswald et al. [16], insurance
costs arise when workplace accidents occur, consistent with Gurcani et al.'s [9] finding that fatalities can lead to
additional insurance costs. These include non-refundable insurance premiums in case of accidents and additional
costs associated with claims and handling insurance [17]. This differs significantly from the BPJS Ketenagakerjaan
Jasa Konstruksi system, which requires a one-time insurance payment for the entire construction project duration.

Four components significantly influence the increase or decrease in OHS cost percentages: Insurance &
Social Security, OHS Personnel Salaries, Health Facilities, and OHS Safety Signs. Trends show that as the project
contract value increases, the percentage of OHS Personnel Salaries decreases. However, this trend does not apply to
Insurance & Social Security, which exhibits the opposite trend. The percentages for Health Facilities and OHS Safety
Signs remain relatively consistent across different project contract values. Other components show similar trends for
each project value and have small nominal figures, thus not significantly impacting the overall OHS cost allocation
(average below 12%). However, Work Protective Equipment and Personal Protective Equipment components have
the largest allocations, averaging 7.69% and 12%, respectively. Interestingly, these components show different
trends: the percentage for Work Protective Equipment decreases as the project contract value decreases, while the
percentage for Personal Protective Equipment increases as the project contract value decreases. Work Protective
Equipment is related to the work area size, while Personal Protective Equipment is related to the number of workers
involved and the project duration. The research data indicates that projects with the highest contract values and
longest durations involve the largest number of workers, and vice versa. The nominal OHS cost per worker decreases
as the number of workers and the project value increase.

Work Accident Incidents

According to Behm et al. [18], the quality of OHS implementation models indicates that OHS costs will
increase over time. However, this increase will lead to a decrease in costs resulting from workplace accidents,
eventually reaching a point where no accidents occur. Proper allocation of OHS costs will positively impact the
implementation of the OHS Management System, thereby reducing workplace accidents and maintaining safety
performance [19].

The research findings show that the trend of OHS cost allocation is inversely proportional to the number of
workplace accident cases, including First Aid Cases, Medical Treatment Cases, and Fatalities. The impact of OHS
cost allocation on workplace accidents can be represented by the costs incurred due to these accidents, such as direct
costs and indirect costs. Therefore, a cost-benefit analysis method is highly recommended to understand the benefits
and relationship between OHS cost allocation and workplace accidents in construction projects [20, 21].

CONCLUSION

The allocation of OHS costs in construction activities cannot be measured solely by percentage. Several
factors must be considered, including the project contract value, the number of workers, the project duration, the
project area, and the technology used in construction activities. As the contract value of a project increases, the
percentage of OHS costs tends to decrease. Key components that significantly impact the allocation of OHS costs
include Insurance & Social Security, OHS Personnel Salaries, Health Facilities, and OHS Signage. Conversely, the
smallest component is OHS Document Preparation.

The trend in workplace accidents is inversely proportional to the increase in OHS cost allocation. However,
a cost-benefit analysis is necessary to determine the benefits of allocating OHS costs in reducing workplace accidents.

SUGGESTION

To address the limitations of this study, it is necessary to conduct an in-depth analysis of the OHS Cost
components for Work Safety Equipment, categorized by project type and specific area size. Additionally, further
analysis of direct costs and indirect costs associated with workplace accidents is needed to understand the benefits
of allocating OHS Costs. A larger sample size of projects will be required to make the research findings more
representative of the construction activities in Indonesia.
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