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ABSTRACT 

As a production division in a government-owned shipyard, the Commercial Ship Division has 
a direct workforce of 28% of PT PAL Indonesia's workforce. The revenue generated annually 
reaches 46% of the company's total revenue, with an increase in revenue reaching 50% each 
year. With the large number of direct labor, revenue targets and the complexity of the ship 
production process, workload analysis needs to be done to measure the workload of direct 
labor and the number of direct labor needed. Workload analysis is carried out using the Full 
Time Equivalent (FTE) method, where the FTE Index resulting from the calculation will be 
grouped into three categories namely underload, normal and overload. From the 
calculation of the FTE index of direct labor in the Commercial Ship Division, there are 5 
people in the underload category, 27 people in the normal category and 134 people in the 
overload category. From the results of the calculation of direct labor requirements using the 
Full Time Equivalent method as well as optimization and efficiency of labor, the number of 
direct labor requirements for the Commercial Ship Division is 315 people. 
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 INTRODUCTION 

PT PAL Indonesia is one of the State-Owned Enterprises engaged in the Ship-

ping and Floating Equipment Industry, Power Plant Equipment Industry, Oil and 

Gas Industry Equipment Industry, Turbine and Other Power Plant Equipment In-

dustry, and Machinery Equipment Industry. In carrying out its business fields, PT 

PAL Indonesia has 4 Directorates, namely the Main Directorate, Marketing Direc-

torate, Production Directorate, and Directorate of Finance, Risk Management and 

Human Resources. 
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The Production Directorate has 5 Production Divisions, and 1 Production 

Management Office  Division. These production divisions include the Commercial 

Ship Division, Warship Division, Maintenance and Repair Division, General Engi-

neering Division and Submarine Division. The Commercial Ship Division has a 

total direct workforce of 166 people (28% of the company's total direct workforce). 

In terms of revenue, the Commercial Ship Division annually contributes more than 

46% of the company's total revenue with an increase in revenue reaching 50% each 

year. The shipbuilding process carried out in the Commercial Ship Division is a 

series of interrelated activities, where delays that occur in one process will cause 

delays in other processes. The Commercial Ship Division consists of 4 Production 

Departments, including the Hull Construction Department, Erection Department, 

MO&EO Department and HO&AO Department). The composition of Departments, 

executives and the number of direct labor in the Commercial Ship Division are 

listed in Table 1. 

 

Table 1. Departments, executives and number of Direct Staff of the Commercial 

Ship Division 

Department Executive Total TL 

 

Hull Construction 

Plate Fitter 25 people 

Crane Operator 3 people 

Rigger 2 people 

Welder 21 people 

Blaster/Painter 1 person 

 

Erection 

Plate Fitter 12 people 

Rigger 1 person 

Welder 25 people 

 

 

 

 

MO & EO 

Pipe Fitter 6 people 

Welder 5 people 

Plate Fitter 4 people 

Machine Operator 5 people 

Diesel 

Mechanics 

7 people 

Propulsion Steering 2 people 

Electrician 7 people 

 

 

HO & AO 

Plate Fitter 15 people 

Pipe Fitter 2 people 

Diesel Mechanics 7 people 

Joiner 3 people 

Painter 7 people 

 Welder 6 people 

TOTAL 166 people 

 

According to Pranoto (2021), that "workload analysis is an action that aims 

to determine the length of time required for employees to complete a job". Work-

load analysis is very important to calculate exactly how much labor is needed to 
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complete all tasks in a section or unit in the company (Anisa, 2019). Full Time 

Equivalent (FTE) is one of the methods used in the workload analysis process. 

(Ajitia, 2017) . Full Time Equivalent is a calculation process that uses work time as 

a reference basis in determining workload. The existing workload time is converted 

into the amount of manpower needed to complete a job. FTE is used to measure 

how much full-time labor is needed to complete a job (Dewi, 2020). The advantage 

of this FTE method in increasing company productivity is that "it can optimize the 

workforce needed by the company" (Hudaningsih, 2019). The FTE method can cal-

culate the number of hours worked by one full-time direct labor during a fixed pe-

riod of time which is considered as one month or one year (Tracy, 2015). (Tracy, 

2015). Overload indicates that the number of workers employed is not in accord-

ance with the workload received so that it can trigger physical and psychological 

fatigue which will have an impact on labor productivity. Underload indicates that 

the number of workers allocated is too much so that the company must allocate 

more costs for direct labor salaries which causes cost inefficiencies. (Wardanis, 

2018). 

In order to achieve maximum productivity and performance, a study is needed 

to calculate and evenly distribute the workload according to the competencies and 

responsibilities of each section. Departing from the large number of employees, the 

amount of revenue targets that must be met and the complexity of the ship produc-

tion process in the Commercial Ship Division, an analytical study was conducted 

to identify, measure the direct labor burden and analyze the amount of direct labor 

needed in the Commercial Ship Division and with the title Workload Analysis of 

the Commercial Ship Division Using the Full Time Equivalent Method. This re-

search is expected to be useful as a tool for knowing and analyzing workloads and 

planning personnel needs for company management, so as to add to the wealth of 

case studies on the use of Full Time Equivalent in shipyards. 

 

RESEARCH METHOD 

The method used in this research is Workload Analysis using Full Time 

Equivalent (FTE). FTE is used to identify and measure the direct labor load of the 

Commercial Ship Division and analyze the number of direct labor required. The 

stages used in this research include the preliminary stage, the data collection stage 

and the data processing stage. In the preliminary stage, literature studies and field 

studies are carried out to determine the problem, in the data collection stage, field 

data and secondary data are collected and in the data processing stage, data pro-

cessing will be carried out using the FTE method to obtain conclusions and follow-

up suggestions. 

 

RESULT AND DISCUSSION 

The ship production process in the Commercial Ship Division begins at the 

stages of material preparation, cutting plates and pipes, connecting plates into 

blocks along with their outitting installations, painting blocks, connecting blocks 

into a complete ship body on the building berth, followed by launching, function 
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tests and sea trials and finally delivery of the ship. In detail, the production process 

is shown in Figure 1. 

 

 
Figure 1. Ship Production Process in the Commercial Ship Division 

        

Workload is defined as a set or number of activities that must be completed 

by an organizational unit or position holder within a certain period of time. (Kusdi, 

2010). Another definition of workload is a state of work with several details of its 

tasks that must be completed by employees within a certain time. (Munandar, 

2008). 

Employee planning and management can be done through workload analysis. 

Workload analysis is the process of determining the number of man-hours required 

to complete a workload within a certain time. Workload analysis aims to determine 

how many workers are needed to complete a job and how much load is rightly del-

egated to one worker. (Marwansyah, 2010). 

Workload calculation using the Full Time Equivalent (FTE) method is a cal-

culation process that uses work time as a reference basis in determining workload. 

The existing workload time is converted into the number of manpower needed to 

complete a job. The steps to analyze workload with the FTE method are: 

 

1. Determine the available working time in one year. 

The working time of the Commercial Vessel Division in 2023 is shown in 

Table 2. 

 

Table 2: Working time of the Commercial Ship Division in 2023 

Total calendar days in 1 year 365 days 

Holidays Saturday & Sunday Holidays 

National holiday   19 days 

Employee leave entitlement     4 days 

Total effective days 237 days 
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Working hours per day: 
- Monday to Thursday 

- Friday 

 

8 hours 

7 hours 

Working hours in 1 year 1,847 hours 

 

2. Determine the time allowance. 

To determine the value of allowance, several categories are selected in ac-

cordance with job conditions, work locations based on International Labor Organi-

zation (ILO) standards and tables. An example of Allowance for Marking & Cutting 

work in the Hull Construction Department is in table 3. 

 

Table 3. Allowance Marking & Cutting in Fabrication & SSH workshop 
Personal 

Needs 

Basic Fatique Standing Al-

lowance 

Bad Light Noise Level Total 

5 4 2 2 3 16 

 

3. Setting the FTE index 

FTE index calculation is done through calculation equation 1 
 

 

𝐹𝑇𝐸 = ∑
𝑊𝑎𝑘𝑡𝑢 𝑃𝑒𝑛𝑦𝑒𝑙𝑒𝑠𝑎𝑖𝑎𝑛 𝑇𝑢𝑔𝑎𝑠+𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒

𝑊𝑎𝑘𝑡𝑢 𝐾𝑒𝑟𝑗𝑎 𝐸𝑓𝑒𝑘𝑡𝑖𝑓/𝑡𝑎ℎ𝑢𝑛
∞
𝑛=0     (1) 

 

The following is an example of FTE index calculation for Plate Fitters in the 

Hull Construction Department: 

Task Completion Time = (frequency x process time x working days a year)/60 

  = (5 x 147.5 x 228) / 60 

  = 2.802,5 

Effective working time per year = Working hours per year - Absenteeism 

    = 1.847 - 38 

    = 1.809 

FTE = (Task Completion Time + Allowance) / Effective Working Time per year 

= (2.802,5 + 16) / 1.809 

= 1,6 

 

4. Categorize the FTE index 

From the results of the FTE index calculation, further categorization is carried 

out based on the guidelines of the 2010 State Civil Service Agency into 3 parts, 

namely underload, normal and overload with a range of values contained in table 4. 

 

Table 4. FTE index categorization 

Index FTE Workload Category 

< 0,09 Still lacking Underload 

1 - 1,28 Aligned Normal 

> 1,28 Too Much Overload 
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Based on the results of the FTE index calculation, the workload category of 

the Direct Labor of the Commercial Ship Division for each Department is listed in 

Table 5. 

 

Table 5. Direct Labor Workload Categories for each Department 

Department Total TL  Workload Category  

Underload Normal Overload 

Construction 52 people 1 person 12 people 39 people 

Erection 38 people 1 person 3 people 34 people 

MO & EO 36 people 3 people 2 people 31 people 

HO & AO 40 people - 10 people 30 people 

TOTAL 166 people 5 people 27 people 134 people 

5. Calculating labor requirements 

The FTE index value is broken down into the additional labor required with 

an explanation in table 6. 

 

Table 6. Labor addition 

Index FTE Description 

FTE > 1.28 1 laborer must be added 

FTE > 2.56 2 laborers must be added 

FTE > 3.84 3 laborers must be added 

FTE > 5.12 4 laborers must be added 

 

Based on the results of the FTE index calculation, the addition and direct labor 

requirements of the Commercial Ship Division for each Department are listed in 

Table 7. 

 

Table 7. Additions and direct labor requirements for each department 

Department Total TL Overload TL addition TL 

requirements 

Construction 52 people 39 people 51 people 103 people 

Erection 38 people 34 people 34 people 72 people 

MO & EO 36 people 31 people 34 people 70 people 

HO & AO 40 people 30 people 30 people 70 people 

TOTAL 166 people 134 people 149 people 315 people 

 

CONCLUSION 

The conclusion obtained from the research on the workload of direct labor in 

the Commercial Ship Division of 166 people consisting of 52 people in the 

Construction Department, 38 people in the Erection Department, 36 people in the 

MO & EO Department and 40 people in the HO & AO Department is : 1. From the 

FTE index calculated for each direct worker, there are 5 people in the underload 

category (FTE index < 0.99), 27 people in the Normal category (FTE index between 

1 - 1.28) and 134 people in the Over Load category (FTE index > 1.28). 2. The 

direct labor required by the Commercial Ship Division after being calculated using 
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the Full Time Equvalent method is 315 people. For further research, workload 

equalization can be done by reviewing the existing job description. 
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