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ABSTRACT

UKM Gudang Dompet is a company that produces wallets. The number of orders will affect
employee performance because the number of targets achieved will increase the workload for employees,
causing fatigue. To prevent excessive fatigue felt by workers in the production division at the Dompet
Warehouse, it is necessary to measure workload. The Full Time Equivalent (FTE) method measures
working time, which is based on working time, measuring the time needed to complete a particular task
and then converting it into an FTE index value. The cardiovascular load (CVL) method measures physical
workload based on a comparison between pulses. Working pulse with a maximum pulse. This research
showed that worker fatigue occurred in the packing section, indicated by a CVL value of more than 30%,
so FTE calculations were carried out to determine energy consumption. Based on energy consumption
calculations, the results obtained are an additional rest time of 32.85 minutes in the packing section.
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Introduction

Humans are a source of labour that has a large and significant influence in carrying out the
production process, especially in manual activities. To maximise employee productivity and performance,
several factors can influence two aspects: physical condition and the workload received by workers. UKM
Gudang Dompet is a company that produces wallets. In running this business, 25 craftsmen employees
have expertise in producing various products, most importantly wallets. SME Wallet Gudang does not
specialise in making wallets from imitation materials, so they are also relatively cheap in terms of price.
Within a month, UKM Gudang wallet can produce 500-1000 wallets for both men and women. Excluding
other production results, this depends on the product's size and the difficulty in making it, even though
the product type is a wallet with a different subscription model.

The average production from August to December is 750 wallets. In November, the production
target was 600, but the production that could be achieved was 480 wallets. In December, the production
target was 750, but the production that could be achieved was 600 wallets. One of the influencing factors
is employee performance. In the Wallet Warehouse UKM, older people are vulnerable to work fatigue
due to decreased muscle strength. To prevent excessive fatigue among workers in the production section
at the Wallet Warehouse, it is necessary to measure workload. One method that can be used to measure
workload is the full-time equivalent. The full-time equivalent method is useful for analyzing or reducing
employee workload during certain hours. After that, the Full Time Equivalent (FTE) method measures
working time, which is based on working time, measuring the time required to complete a task and then
converting it into an FTE index value[1]. The cardiovascular load (CVL) method measures physical
workload, which is measured based on comparing the working pulse rate with the maximum pulse rate
[2]-[6]. Research conducted by [7] measured the workload level of one goods wholesaler using the full-
time equivalent and workload analysis method. Based on full-time equivalent workload measurements
and workload analysis used to obtain results. After determining the amount of work associated with one
year, operator 1's receipt printer received an FTE index of 0.68, which means underutilization. means
overload, i.e. too much work of the three order receiving operators, got an FTE index of 2.34, meaning
the overload category of the four ordering operators got an FTE index of 2.13, meaning the overload
category and the cashier had an FTE index of 0.19, meaning underload, namely. Less workload. In
research conducted by [8], the results of CVL workers' pulse rate measurements = 38.14%, normal resting
energy expenditure = 5.5 kcal/minute, and an additional 16 minutes of rest time were obtained, for a total
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of 76 minutes at 10.00 -10.16 WIB. Increased productivity in measuring and cutting wood for ship parts
resulted in 16 ship parts, thus increasing work productivity by two ship parts. 34 means overload
categories; of the four ordering operators, they get an FTE index of 2.13, meaning the overload category,
and the cashier has an FTE index of 0.19, meaning underload, namely. Less workload. In research
conducted by [9], [10], the results of CVL workers' pulse rate measurements = 38.14%, normal resting
energy expenditure = 5.5 kcal/minute, and an additional 16 minutes of rest time were obtained, for a total
of 76 minutes at 10.00 -10.16 WIB. Increased productivity in measuring and cutting wood for ship parts
resulted in 16 ship parts, thus increasing work productivity by two ship parts. 34 means overload
categories. Of the four ordering operators, they get an FTE index of 2.13, meaning the overload category
and the cashier has an FTE index of 0.19, meaning underload. Less workload. In research conducted
by[9], the results of CVL workers' pulse rate measurements = 38.14%, normal resting energy expenditure
= 5.5 kcal/minute, and an additional 16 minutes of rest time were obtained, for a total of 76 minutes at
10.00 -10.16 WIB. Increased productivity in measuring and cutting wood for ship parts resulted in 16
ship parts, thus increasing work productivity by two ship parts. In research conducted by [9], the results
of CVL workers' pulse rate measurements = 38.14%, normal resting energy expenditure = 5.5
kcal/minute, and an additional 16 minutes of rest time were obtained for a total of 76 minutes at 10.00 -
10.16 WIB. Increased productivity in measuring and cutting wood for ship parts resulted in 16 ship parts,
thus increasing work productivity by two ship parts. In research conducted by [7]-[9], [11], [12], the
results of CVL workers' pulse rate measurements = 38.14%, normal resting energy expenditure = 5.5
kcal/minute, and an additional 16 minutes of rest time were obtained for a total of 76 minutes at 10.00 -
10.16 WIB. Increased productivity in measuring and cutting wood for ship parts resulted in 16 ship parts,
thus increasing work productivity by two ship parts.

FTE will measure the workload received by wallet production employees. Then, from the FTE
measurement results, alternative improvements were made. Additional rest time reduces worker fatigue
in wallet production operations. So that employee performance in wallet production remains optimal
without being affected by the number of targets. To achieve the expected results, research was carried out
with the title "Work System Design in the Wallet Production Process Using the Full Time Equivalent
(FTE) and Cardiovascular Load (CVL) Method"[13]-[15].

Research methods

This research was carried out using qualitative and quantitative methods. The qualitative
method collects data by observing the work systems and methods implemented by UKM Gudang
Dompet. For quantitative methods, namely, combining the Full-Time Equivalent (FTE) and
Cardiovascular Load (CVL) methods[16]-[20].

Work system design

Work system design is a field of technical science and principles for achieving good work
system planning. One of the main tasks of a work system design is to define the work steps of the expected
process from input to output [2].

Working Time Measurement

Measuring working time is an effort to determine the amount of time workers need to complete
a job. The measurement results obtain a time standard for completing a series of work as a standard for
completing the work of all employees with similar work [21], [22].

Working time measurement determines the standard time required to complete certain work.
Measuring working time can be done directly or indirectly. Direct measurement means that the observer
carries out measurements and records that the operator needs to do their work directly at the operator's
workplace. In contrast, indirect measurement means that the observer does not directly observe the work
the operator does because it is conditional[23]-[25].

Work fatigue
Work fatigue is related to reduced work performance, skills and boredom. Work fatigue is a
problem that often affects workers. Fatigue can seriously affect workers' health and reduce productivity

[5]-

Work fatigue describes the body's reaction to the activities carried out and stress during work.
When the body is active for 8 hours of work, it will feel tired. When tired, the body experiences symptoms
such as frequent yawning, thirst, drowsiness, and difficulty concentrating. There are three signs of work
fatigue: decreased activity, decreased work motivation, and physical fatigue [6].
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Full Time Equivalent (FTE)

Full Time Equivalent (FTE) measures working time based on working time, measuring the time
required to complete a task and then converting it into an FTE index value. The FTE index is divided
into three categories: Underload (lost load) has an index value of 0-0.99, normal (adequate load) has an
index value between 1-1.28, and overload has an index value above 1.28 . The formula for measuring
the full-time equivalent value is:

FTE = Total Time/Effective Working Time Q)

Full-time equivalent (FTE) is a method for analysing workloads. FTE measurement determines
how much time employees need to complete work. The advantage of the FTE method is that it can increase
company productivity .

TE (Total Activity Time + Allowance)/Total Available Time (2)

Where Total Activity Time, Allowance and Total Available Time can be calculated using the
following equation:

Total Activity Tim = Primary Working Time + Supporting Working Time + Incidental Work Timel ~ (3)

Allowance = Allowance X Number of Days a Year X Working Hours a Day 4

Total Available Time = The Number of Days in a Years X Working Hours a Day (5)

Cardiovascular Load (%CVL)

Increasing heart rate plays a very important role in increasing cardiac output between rest and
maximum work. Therefore, workload classification is based on the increase in heart rate during work
compared to the maximum heart rate due to cardiovascular load (cardiovascular load = % CVL)
calculated using the following formula :

100 x (work pulse — resting pulse 6
WCVL = ( p g pulse) (6)

maximum pulse rate — resting pulse
Where:
Man : Maximum pulse rate = 220 — age
Woman : Maximum pulse rate = 200 — age
The results of the %CVL calculation are then compared with the following classification:

Table 1. Cardiovascular Load Classification (%CVL)

%CVL Handling

X <30% No fatigue occurs
30% < X <60% Repair required
60% <X <80% Work in a short time
80% < X < 100% Immediate Action Required

X >60% No activities are allowed

The flow diagram for this research is shown in Figure 1:
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Figure 1. Research flow diagram

Results and Discussion

The results of data collection are then processed using the Full-Time method and the CVL
method

Data Sufficiency Test
The data adequacy test determines whether the data collected is sufficient. If the value of N'

> N, the data collected is considered insufficient, so data collection must be carried out again . In this
study, the data adequacy test used a confidence level of 95% with a degree of accuracy of 0.05, so the
constant value k = 2 was obtained. The results of the adequacy test calculations are shown in Table 2.
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Table 2. Data adequacy test results

Activity >xi >(xi)2 >'(xi2) N N' Adequacy
Cutting 154.93 24003.3 2400,628 10 0.446 Enough
Tailoring 277.49 77000.7 7715.73 10 1,804 Enough
Pasting 152.85 23363.12  2338,389 10 1,193 Enough
Finishing 151.08 22825.17  2283,146 10 0.664 Enough
Packing 141.46 20010,93 2002,26 10 0.966 Enough

Data Uniformity Test

The data uniformity test is useful for determining whether the data taken is uniform and for
identifying extreme data. Extreme data is too large or too small compared to the average value of the
data taken. The results of the data uniformity test for each activity process can be seen in Figure 2, Figure
3, Figure 4, Figure 5, and Figure 6.
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Figure 2. Cutting data uniformity test graph

The calculation graph in Figure 2 shows no extreme data in the cutting process.
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Figure 3. Sewing data uniformity test graph

The calculation graph in Figure 3 shows no extreme data in the sewing process.
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Figure 4. Pasting data uniformity test graph

From the calculation graph in Figure 4, it shows that there is no extreme data in the pasting process.
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Figure 5. Finishing Data Uniformity Test Chart

The calculation graph in Figure 5 shows no extreme data in the finishing process.
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Figure 6. Packing Data Uniformity Test Chart

The calculation graph in Figure 6 shows no extreme data in the packing process.
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FTE Measurement Results
Table 3. Workload measurement using the FTE method

Name of Intensity  Frequency Normal Total Effective FTEs
activity time hours/year hours/year
1 Cutting Daily 100 17.66 140.31 1602 0.09
2 Sew Daily 100 31.63 251.31 1602 0.16
3 Pasting Daily 100 17.42 138.43 1602 0.09
4 Finishing Daily 100 17.22 136.83 1602 0.09
5  Packing Daily 100 16,13 128.12 1602 0.08
Average 0.10

Table 3 shows the details of the workload per production process, namely for the cutting process
at 0.09, sewing at 0.16, sticking at 0.09, and packing at 0.08. From these details, it can be identified that
the workload received by workers is 0.10, which means the workload is underloaded or normal because
it is below the full-time equivalent of 1.28.

Workers receive a workload of 0.10, which means that when working on 1 unit of wallet, each
operator receives a normal workload (underload), so there is no need to improve by reducing the
workload.

CVL Measurement Results

Table 4. Cardiovascular Strain Measurement (%CVL)

Working pulse  Resting pulse ~ Maximum heart rate

Name of activity  Operator (per minute) (per minute) (per minute) %CVL
Cutting 1 108 82 180 26.53
Sew 2 97 92 187 5.26
Pasting 3 99 87 179 13.04
Finishing 4 110 96 199 13.59
Packing 5 106 85 150 32,31

Based on the results of cardiovascular strain calculations shown in Table 4, shows that workers
in packing activities need to improve their need for rest time, which can be seen in Table 5 below:

Table 5. Data on improving the need for rest time

Name of Operator Working pulse Resting pulse (per Maximum heart
activity P (per minute) minute) rate (per minute)
Packing 5 106 85 150

In the improvement data table above, it is necessary to calculate the quadratic regression equation
to change the pulse rate to form energy and then determine energy consumption to increase rest time
using the following formula:

E =1,80411 — 0,0229083 X + 4,71733 x 10~ *X? (7)
K =Et-Ei (8)

With this formula, calculations can be made as follows:
Known: X = 106 (working pulse)
ET =1,80411 — 0,0229083 (105) + 4,71733 x 10~*(105)?
Et = 4.68 kcal/minute
Known: X = 85 (resting heart rate)
Ei =1,80411 — 0,0229083 (85) + 4,71733 x 10~*(85)?
Ei = 3.27 kcal/minute

From the calculation of energy from work and rest, the following is the calculation of energy
consumption:
K =4.68 — 3.27 = 1.41 kcal/minute

After calculating energy consumption, the next step is to determine the need for rest time using
the following formula and calculations:

R=TYS) ©)

w-1,5

(4,68—4)
4,68-1,5

R =480

246



Jurnal Teknik Industri: Jurnal Hasil Penelitian dan Karya Ilmiah dalam Bidang Teknik Industri

Vol. 10, No. 1, 2024

R =102.19 minutes

Based on the calculation of workers' rest time requirements in the packing section, the results
were 102.19 minutes/working day. Therefore, rest time, initially only 60 minutes/per working day,
needs to be given an additional rest time of 42.19 minutes/per working day so that workers do not easily
feel tired.

Conclusion

Processing workload data calculated using the full-time equivalent method showed that
producing 1 wallet unit took 114.36 minutes. The average workload value for each department was 0.10.
In the cardiovascular load method, the calculation results for determining the need for rest time are
obtained with a description of the results of working pulse energy consumption of 4.68 kcal/minute and
resting pulse energy consumption of 3.27 kcal/minute, with the result of a reduction in energy
consumption of 1.41 kcal. /Minute. Based on the energy consumption results obtained, rest time
requirements were calculated, resulting in an additional rest time of 42.19 minutes/working day for older
packing department employees.

The proposed work system improvements are based on activities with relatively old workers,
namely making improvements related to work regulation policies by providing additional rest time
outside of normal rest hours to workers in several production parts so that workers can stretch their bodies
so that injuries or fatigue do not occur.
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