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Abstract. This research was conducted in welding workshop which produces doors, fences,
canopies, etc., according to customer’s order. The symptoms of excessive workload were seen
from the fact of employees complaint, requisition for additional employees, the lateness of
completion time (there were 11 times of lateness from 28 orders, and 7 customers gave
complaints). The top management of the workshop assumes that employees’ workload was still
a tolerable limit. Therefore, it was required workload analysis to determine the number of
employees required. The Workload was measured by using a physiological method and
workload analysis. The result of this research can be utilized by the workshop for a better
workload management.

1. Introduction

The workload is a whole demand assigned tasks to an employee. Ideally, the duty that received by an
employee according to his ability. The heavier workload which being received by an employee, the
more energy required to complete their works. If workload that received by employees far above their
abilities, so they would have difficulty to finish all the jobs that given to them. It can be effected to
their health and may result in additional expenditures for the company about the health costs of the
employees and overcome complaints from the consumers due to the late submission of the order
[1,2,3.4].

This research is conducted in a welding workshop located in North Sumatra. Welding workshop is
producing several products such as doors, fences, canopies, trellis, etc according to customer’s order.
There are 6 production employees, 4 peoples are in charge of forming the product and 2 persons are in
the finishing department. The order fulfillment process starts from the arrival of customer orders,
search/design creation, due to date agreement, and financial transactions, manufacturing process,
production storage until product delivery.

There are 11 delayed of delivery products found from 28 orders received and 7 costumers
complained. Therefore, the leader submits a reprimand to employees while finishing employees
complain about the weight of their workload and propose the addition of 1 employee to help them. The
leader of the workshop assumes that the employee's job can still be tolerated. It takes a workload
analysis to know how many employees are necessary.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
[ of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



Friendly City 4 ‘ From Research to Implementation For Better Sustainability’ IOP Publishing
IOP Conf. Series: Earth and Environmental Science 126 (2018) 012095  doi:10.1088/1755-1315/126/1/012095

2. Literature Review
Ergonomics enhances human performance including the health, safety, and productivity of employees
[5]. Work productivity is typically associated with production standard time. Work productivity is
crucial since the process directly involve employees [6]. The workload is the amount of work that
should be held by a position or organizational unit [7,8].
Workload is one of the important factors in work efficiency that impact on work productivity [9].
The amount of oxygen used by the body is one indicator of loading during work. [10]
The Minister of Labor through Decree no. 51 in 1999 set the calorie requirement to determine the
light weight of work are: [11]
1. Light Work Load: 100 — 200 kcal/hour
2. Medium Work Load: 200 — 350 kcal/hour
3. Heavy Work Load: 350 — 500 kcal/hour
The excessive workload can lead to a less comfortable working atmosphere because it can lead to
the emergence of work stress more quickly [12].

3. Methodology

This study is descriptive, and the object of the study is workload of production employees amounting
to 6 people. The instruments used are observation worksheet of work sampling, stationery, stopwatch,
and automatic blood pressure monitor to get employee pulse data. Employee pulse rate is measured
before, while, and after activities through. Work sampling observation done in 6 working days to all
employees from 08.00 to 17.30 WIB with the observation determined randomly. This case achieved
by systematic random sampling with 5 minutes interval of time [13].

Allowance for employees is provided with consideration of fatigue, personal needs, and inevitable
obstacles. Performance employees are considered use Westinghouse system of rating to obtain: rating
factor = 1 + Westinghouse factor.

Data processing of pulse is done by direct assessment method to obtain the amount of energy
consumption, by the formula:

Y =1,80411 - 0,0229038X +4,71711 x 10 X?
Indirect assessment is also done by calculating % CVL (Cardiovascular Load)

%CVL = Working Pulse — Resting Pulse 100%
° ~ Maximum Pulse Rate — Resting Pulse X 0

Workload analysis is done with input in the form of productive time each employee, allowance,
and rating factor where
Work Load = %productive x performance rating x (1 + Allowance)
This research was conducted with 95% confidence level and 5% accuracy level.

4. Results and Discussion

4.1 Work Sampling Results
Work sampling is done by calculating the productive time for each employee. There are 3 categories
of employees, as:
* Handyman, with the main task of designing and making products
* Handyman Assistant, with the task of assisting the craftsman and
* Finishing Employees with the main task of sanding and painting the product
Recapitulation of work sampling observation results is given in Table 1.
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Table 1. Recapitulation of Work Sampling Observation Results

Days Average
Respondent Activity Productive
1 2 3 4 5 6 Time
Work 47 48 46 49 49 52
Handyman1 | Idle 12 11 13 10 10 7 0,822
Total 59 59 59 59 59 59
Work 50 53 49 52 52 53
Handyman 2 | Idle 9 6 10 7 7 6 0,873
Total 59 59 59 59 59 59
Work 53 53 52 54 55 55
:j;_fén;:: Idle 6 6 7 5 4 4| 00911
Total 59 59 59 59 59 59
Work 53 52 49 51 49 56
::Sr:‘:é':f; Idle 6 7 10 8 10 3| 0876
Total 59 59 59 59 59 59
Work 51 56 50 53 54 56
Finishing 1 Idle 8 3 9 6 5 3 0,904
Total 59 59 59 59 59 59
Work 53 53 49 55 52 55
Finishing 2 Idle 6 6 10 4 7 4 0,895
Total 59 59 59 59 59 59

From Table 1, it can be seen that observations were made 59 times per day for each employee
during the 6 working days of productive time range from 82.2% to 91.1%. Allowance given to
handyman is 20%, while for finishing employees is 19%. The calculation of accuracy results of

observations yields a figure of = 3.7%, and it is qualified thoroughness set in early observation.

4.2 Category of Work Load

The employee’s pulse rate before work, while working, and after resting some time, is also measured
to obtain energy consumption values and % CVL of activities. The value of energy consumption for
all handyman, handyman assistants, and finishing employees shows that work activities are quite
heavy for them since the average energy consumption is greater than 350 kcal/hour. The energy
consumption values of all employees and %CVL are listed in Table 2.

Table 2. Energy Consumption of Employees

No | Employees Category Energy Consumption (kcal / jam) %CVL
1 | Handyman 1 381,18 45%
2 | Handyman 2 483,03 52%
3 | Handyman Assistant 1 362,86 44%
4 | Handyman Assistant 2 351,96 38%
5 | Finishing 1 363,46 42%
6 | Finishing 2 356,67 39%
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The value of %CVL all employees shows that the activity of making products and finishing needs
an improvement category. An ideal workload according to workload analysis is 100%, which indicates
employees are in normal condition (not overloaded). The amount of workload each employee is shown
in Table 3.2.

Table 3. Recapitulation of Workload

Work Load
No | Employees Category Values
1 | Handyman 1 104%
2 | Handyman 2 110%
3 | Handyman Assistant 1 112%
4 | Handyman Assistant 2 107%
5 | Finishing 1 110%
6 | Finishing 2 109%

Table 3 shows that all employees suffer excessive workload. Excess workload all employees varies
from 4% to 12%. Average employee load of 107%, auxiliary employees and finishing employees
109.5%.

5. Discussions

Total workload of the 6 workers is 6.52. This value indicates the tasks they employ require more than
6 employees. Energy consumption from all workers are having workload heavy while the
cardiovascular load category to require improvement, therefore it is necessary to add 1 worker
especially if considered the average percentage of productive time the six workers have used their
working time well, where the average time earning is in the range of 8§1.2% -91.1%, while the
allowance given by 19% and 20%, means that in the condition of allowance provided the worker
utilized to complete the tasks. If the number of production workers changes from 6 to 7, the average
workload will decrease from 108% to 93% so that no more workers will be overloaded and energy
consumption will not be as big as the actual condition. An additional 1 worker is expected to assist the
completion of finishing tasks and product creation so that no longer delay in product delivery.

6. Conclusion
From this study it can be concluded that the workload received by workers during this time is
excessive, so that required additional 1 new worker.

References

[1] N.A. Ansari. And M.J. Sheikh, “Evaluation of Work Posture by RULA and REBA: A Case
Study”, e-ISSN: 2278-1684, Vol. 11, Issue 4 Ver 111, 2014, pp.18-23

[2] N.A. Ansari, P.N. Shende, M.J. Sheikh, and R.D. Vaidya, “Study and Justification of Body
Postures of Workers Working in SSI by Using REBA”, International Journal of Engineering and
Advanced Technology (IJEAT), Vol. 2, Issue 3, 2013

[3] A. Finneran, L. O’Sullivan, “Force, Posture, and Repetition Induced Discomfort as a Mediator
in Self-Paced Cycle Time”, Int. J. Ind, Ergon, 40, pp. 257-266.

[4]  Sahebagouda, V. Kulkarni, and C. Kapali, “Ergonomics Study for Injection Moulding Section
using RULA and REBA Techniques”, in International Journal of Engineering Trends and Technology
(IJETT), Vol. 36, No. 6, 2016

[5] Z. Xu, J. Ko, D.J. Cochran, M. Jung, “Design of Assembly Lineswith the Concurrent
Consideration of Productivity and Upper Extremity Musculoskeletal Disorders using Linear Models,
Comput. Ind. Eng. 62 (2), pp.431-441.

[6] Nurhayati M.N., Siti Z. M. D, and Mahidzal D., ”The Relationship Between Work Productivity



Friendly City 4 ‘ From Research to Implementation For Better Sustainability’ IOP Publishing
IOP Conf. Series: Earth and Environmental Science 126 (2018) 012095  doi:10.1088/1755-1315/126/1/012095

And Acute Responses at Different Levels of Production Standard Times”, in International Journal of
Industrial Ergonomics, Vol. 56, 2016, pp. 59-68

[71 Indonesian Ministry Decree of Home Affairs no. 12, “A Guidelines of Work Load Analysis in
Department of Home Affairs and Local Government, Pedoman Analisis Beban Kerja di Lingkungan
Departemen Dalam Negeri dan Pemerintah Daerah”, 2008.

[8] Indonesian Ministry Decree of Administrative and Bur

eaucratic Reform no. 75, 2004.

[9] R. Arumsari and S. Gunani, “Designing Optimal Work Force based on Work Load Analysis to
Increase Work Productivity, Perancangan Kebutuhan Jumlah Optimal Karyawan Berdasarkan Analisis
Beban Kerja untuk meningkatkan Produktivitas Kerja”, in manuscript of Institute of Teknologi
Sepuluh Nopember, 2013.

[10] Tarwaka, “ Ergonomics For Work Safety and Health and Productivity, Ergonomi untuk
Keselamatan, Kesehatan Kerja dan Produktivitas,1st ed., Surakarta, Indonesia: UNIBA Press, 2004.
[11] Indonesian Ministry Decree of Labor no. 51, “Calorie Requirement Based on Work Load”,
1999.

[12]  S. Anwar. “Analysis of Using Worker’s Working Time and Workload with Work Sampling,
Analisis Penggunaan Waktu Kerja dan Beban Kerja Karyawan dengan Pendekatan Sampling
Pekerjaan” in manuscript of Akademi Teknologi Industri, 2015.

[13] S. Sinulingga. Reserach methods, Metode penelitian, 1st ed., Medan, Indonesia: USU Press,
2011.



