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 Abstract  
CV Aurexell is an industry engaged in the food sector, namely bread. In 
the production process, several problems cause physical and mental 
workloads, where employees at dough-making, weighing, and molding 
workstations feel physically burdened because they have to work 
standing up for a day and mentally burdened because they have to meet 
production targets every day but there is a shortage of employees at the 
fermentation and baking, also cream filling workstations. To solve these 
problems, we must take workload measurements to find the optimal 
number of employees. Based on data processing using the FTE method, 
it is evident that the physical workload of all employees falls within the 
normal category, which ranges from 1 to 1.28, which means that the 
number of employees at CV Aurexell is optimal because the physical 
workload is normal. Based on data processing using the RSME method, 
it is evident that operators 7 and 9 have mental workloads of 85.33 and 
83, respectively, classified as great effort. At the same time, other 
operators require rather much too considerable effort. The optimal 
number of workers in the RSME method is six people for the dough-
making, weighing, and molding workstation, three for the fermentation 
and baking workstation, three for the cream-filling workstation, and 
thirteen for the packaging workstation. 

Introduction 
In today's challenging food and beverage industry, the bakery industry is one sector that can 
survive and compete fiercely in Indonesia. The bread industry is currently spread across 
Indonesia. One of the bread industries used as a research site by the author is CV Aurexell. 
CV Aurexell is in Plaosan Village, Wonoayu District, Sidoarjo Regency, East Java, Indonesia. 
The production process at CV Aurexell starts with dough making, weighing, molding, 
fermentation and baking, cream filling, and packaging.  
In the production process at CV Aurexell, some problems can cause physical and mental 
workload. Physical workload occurs because employees who work at the dough-making, 
weighing, and molding workstation feel physically burdened as they work standing up for a 
full day, while employees at other workstations can flexibly way, either sitting or standing. 
Meanwhile, mental workload occurs due to the need for operators or employees at the 
fermentation and baking and cream filling workstations. The number of operators at both 
workstations is two people. However, during the production process, employees at both 
stations often complain that the workload received is large. At the same time, they have to 
meet production targets every day, which can lead to decreased productivity in the bread 
production process at CV Aurexell. Therefore, to overcome these problems, we must measure 
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the employee's workload to overcome insufficient or excessive workload. Full-Time 
Equivalent and Rating Scale Mental Effort methods are needed to calculate the physical and 
mental workload. CV Aurexell researched to evaluate employees' workload in the production 
department and determine the optimal number of workers. Expected outcomes include 
increased work efficiency and productivity in the production process. 
Workload 
Workload analysis is a process for determining the number of hours employees need to 
complete a job in a certain period. In other words, workload analysis aims to determine the 
number of employees and the right amount of workload given to an employee. A workload 
that is too heavy can result in physical and mental fatigue, decreased motivation, and an 
increased risk of production errors. A workload that is too light can cause employee 
dissatisfaction and reduce work productivity (Sukmawati & Hermana, 2024; Mahawati et al., 
2021). Physical workload requires human physical energy as a power source, and energy 
consumption is the main factor determining the weight or lightness of a job (Rahayu et al., 
2022). According to (Suparmi et al., 2023), the mental workload indicates the amount of 
attention or mental demand required to complete a job. 

Workload Measurement 
According to Erliana & Mawaddah (2019), workload measurement is a technique for 
generating information about the effectiveness and efficiency of the work of an organizational 
unit or position holder, which is carried out in a structured manner using job analysis 
techniques, workload, or other analysis techniques. Workload measurement, according to 
(Diana, 2019), is broadly classified into three categories, namely subjective measurement, 
performance measurement, and physiological measurement. (Neksen et al., 2021; 
Rizqiansyah, 2017) Explain that a primary reason for measuring workload is to quantify the 
mental costs involved in doing a job to predict system and worker performance. 
Working Time Measurement (Stopwatch Time Study) 
Measurement of work time with a stopwatch is a work measurement technique using a 
stopwatch as a measuring device for the time shown in the completion of an observed activity. 
The time is successfully measured and recorded and is then modified by considering the 
operator's work tempo and adding it to the allowance (Wignjosoebroto, 2003). Measuring and 
recording work time usually uses the continuous method. First, divide the work activities into 
detailed work elements to be measured. Work elements are jobs that must be done in an 
assembly activity and can consist of one or more jobs that must be completed in one 
workstation (Dasanti et al., 2020; Prabowo, 2016).  

Data Uniformity Test and Data Sufficiency Test  
(Pangestu & Asmungi, 2023) Says that the data uniformity test is used to determine whether 
the data that has been observed is uniform or there is uncontrolled data. The data sufficiency 
test is a form of testing to determine whether the data obtained in the observation is sufficient 
for calculation (Arif, 2016). According to (Asarela & Sari, 2023), here are the formulas to 
calculate the Upper Control Limit (UCL) and Lower Control Limit (LCL): 

UCL = x" + k σ!………………………………………………….(2.1) 

LCL = x" - k σ!…………………………………………………..(2.2) 
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Allowance 
Allowance is given to the operator to produce a standard time equal to the actual situation 
(Alfredo & Raharjo, 2023). The allowance aims to provide operators with opportunities to do 
what they must do so that the standard time is obtained, which can be said to be complete 
work time data representing the observed work system (Purbasari, 2020). 
Cycle Time 
According to (Sutalaksana, 2006), cycle time is when it takes to complete a unit product since 
the raw material starts processing. Cycle time has the following formula: 

Cycle Time = ∑!#
$

…………………………………………………..(2.3)  

Normal Time 
Normal time is the time required to complete one cycle of work activities carried out by each 
stage of task implementation. Normal time has the following formula: 
Normal Time = Cycle Time x Performance Rating……………….(2.4) 

(Sutalaksana, 2006) 
Standard Time 
According to (Astuti et al., 2020), standard time is the time required to complete a job that is 
carried out in the best work system. Standard time has the following formula: 

Standard Time = Normal Time x ( %&&%
%&&%()**+,)-./

)………………..(2.5) 

Full Time Equivalent (FTE) 
Based on research (Kabul & Febrianto, 2022), full-time equivalent is one method used to 
analyze time-based workload by measuring the length of time needed to complete the work. 
Then, the time is converted into the FTE value index. According to (Damayanti et al., 2023), 
the formula used to calculate the full-time equivalent is as follows: 

FTE = 0+1)*	3+45#-6	7+849
:;;/.1#</	3+45#-6	7+849

……………………………………….(2.6) 

Rating Scale Mental Effort (RSME) 
Rating Scale Mental Effort is a method used to analyze the mental workload faced by workers 
who must perform various activities in their work. This method uses a rating scale or score to 
assess a mental workload level (Siahaan & Pramestari, 2021). According to (Satria et al., 
2023), the Rating Scale Mental Effort method has the following formula: 

RSME = 0+1)*	=/9>+-?/-1	@-9,/4	A.)*/	=/98*19
$8BC/4	+;	D8/91#+-	E1/B9

……………………….(2.7) 

Methods  
This research was conducted at CV Aurexell in Plaosan Village, Wonoayu District, Sidoarjo 
Regency, East Java, Indonesia. This research was carried out in December 2023 until the 
required data was fulfilled. The problem-solving steps of this research are described in the 
flowchart below:  
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Figure 1. Research Flowchart 

Results and Discussion 

The Results of Full Time Equivalent Value 
Here is the way to calculate the FTA values for operator 1: 

The allowance value used for operator 1 is 2. 

UCL = x" + k σ! 
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 = FG,FI
%&

 + &2	x	)%,IIG
%&(%

	* 

 = 5,853 + (2 x 0.39) 
 = 6.62  

LCL = x" - k σ! 

 = FG,FI
%&

 - &2	x	)%,IIG
%&(%

	* 

 = 5,853 - (2 x 0.39) 

 = 5.08  
Based on the calculation of the data uniformity test above, the data used in this study are 
uniform because they do not cross the Upper Control Limit (UCL) and Lower Control Limit 
(LCL). 

N’ = +
5/9K$∑!!((∑!)!

∑!
,

N

  

 = -N/&,&OFPQ%&(IRI,P%IS)((FG,FI)
!

FG,FI
.
N
 

 = 3.60 
Based on the calculation of the data sufficiency test above, the data used in this study are 
sufficient because they are less than or equal to the observed data. 
Normal Time = RF x Mean Cycle Time 

  = 1.07 x 5.853 
  = 6.26  
Based on the calculation of normal time above, finding the rating factor requires adding the 
value of 1 with the performance rating, where the performance rating for operator 1 is 0.07. 

Standard Time = Normal Time x ( %&&%
%&&%()**+,)-./

) 

  = 6.26 x ( %&&%
%&&%(%P.F%

) 

  = 7.78 

Total Working Hours = Frequency x Normal Time x $8BC/4	+;	3+45?)U9	
O&

 

= 15 x 6.26 x NGS
O&

 

= 449.12 
Based on the total working hours above, calculate the number of working days by subtracting 
the total days in 1 year from the total days off, where the total days in 2023 are 365 days and 
the total days off are 78 days.  
Effective Working Hours = Working Hours/Year x Work Effectiveness 

    = 2296 x 85%  
    = 1951.6 
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Based on the effective working hours above, the working hours/year are calculated by 
multiplying the number of workdays by the working hours/day, where the number of 
workdays is 287 and the working hours/day is 8 hours. 

FTE = 0+1)*	3+45#-6	7+849	
:;;/.1#</	3+45#-6	7+849

 

 = RRP.%N
%PF%.O

 

 = 1.017 
Based on the FTE calculation above, operator 1 got an FTE value of 1.017, and the physical 
workload obtained is in the normal category. 

Table 1. Result of FTE Values 

Operator Workstations Intensity FTE 
Operator 1 Dough Making, Weighing, and Molding Daily 1.017 
Operator 2 Dough Making, Weighing, and Molding Daily 1.059 
Operator 3 Dough Making, Weighing, and Molding Daily 1.003 
Operator 4 Dough Making, Weighing, and Molding Daily 1.068 
Operator 5 Dough Making, Weighing, and Molding Daily 1.081 
Operator 6 Dough Making, Weighing, and Molding Daily 1.090 
Operator Workstations Intensity FTE 
Operator 7 Fermentation and Baking Daily 1.238 
Operator 8 Fermentation and Baking Daily 1.207 
Operator 9 Cream Filling Daily 1.093 
Operator 10 Cream Filling Daily 1.114 
Operator 11 Packaging Daily 1.265 
Operator 12 Packaging Daily 1.256 
Operator 13 Packaging Daily 1.260 
Operator 14 Packaging Daily 1.253 
Operator 15 Packaging Daily 1.251 
Operator 16 Packaging Daily 1.265 
Operator 17 Packaging Daily 1.029 
Operator 18 Packaging Daily 1.196 
Operator 19 Packaging Daily 1.039 
Operator 20 Packaging Daily 1.017 
Operator 21 Packaging Daily 1.027 
Operator 22 Packaging Daily 1.022 
Operator 23 Packaging Daily 1.043 

In the calculation of FTE values, it is known that the workload obtained by operator 1 is 1.017, 
operator 2 is 1.059, operator 3 is 1.003, operator 4 is 1.068, operator 5 is 1.081, operator 6 is 
1.090, operator 7 is 1.238, operator 8 is 1.207, operator 9 is 1.093, operator 10 is 1.114, 
operator 11 is 1.265, operator 12 is 1.256, operator 13 is 1.260, operator 14 is 1.253, operator 
15 is 1.251, operator 16 is 1.265, operator 17 is 1.029, operator 18 is 1.196, operator 19 is 
1.039, operator 20 is 1.017, operator 21 is 1.027, operator 22 is 1.022, operator 23 is 1.043. It 
can be seen that all employees at CV Aurexell get a physical workload in the normal category. 
Physical workload in the normal category means that employees receive an optimal workload, 
so there is no need to increase or reduce the number of employees. An optimal workload 
means that the company has managed its human resources well and by industry standards, 
aiming to maximize productivity without sacrificing employee health. An optimal workload 
also contributes to the company's operational efficiency. When employees work within 
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reasonable limits, they tend to be more productive and suffer fewer injuries, which aligns with 
the company's goal of achieving optimal results. However, there are suggestions for CV 
Aurexell in maintaining the physical workload of employees to remain in optimal conditions, 
one of which is to provide seating or flexible chairs (can be raised and lowered) for employees 
at the dough-making, weighing, and molding work stations. Providing this seat can reduce the 
physical workload received by employees so that employee performance is more optimal 
when performing their duties. SOPs applicable at CV Aurexell must also be considered so 
that employees can work optimally, such as monitoring employee performance regularly to 
ensure employees are not physically exhausted. 
Discussion of RSME Value 

Here is the way to calculate the RSME value for indicator BK: 
The allowance value used for all operator is 2. 

UCL = x" + k σ! 

= %GNI
NI
	+ &2	x	)NGG.RI

NN
	* 

= 86.50 (Uniform) 

LCL = x" - k σ! 

= %GNI
NI
	- &2	x	)NGG.RI

NN
	* 

= 72.02 (Uniform) 
Based on the calculation of the data uniformity test above, the data used in this study are 
uniform because they do not cross the Upper Control Limit (UCL) and Lower Control Limit 
(LCL). 

N’ = +
5/9K$∑!!((∑!)!

∑!
,

N

  

 = -N/&.&FQNI(%RRSG%)((%GNI)
!

%GNI
.
N
 

 = 3.19 
Based on the calculation of the data sufficiency test above, the data used in this study are 
enough because they are less than or equal to the observed data. 

The following is an example of calculating the RSME value on operator 1: 

x"  = SGVSSVSOVSNVS%VSI
O

 

 = 74.5 
Based on the RSME calculation above, operator 1 got an RSME value of 74.5, and the mental 
workload category required considerable effort. 

Table 2. Result of RSME Values 

Name Age BK KK PK UMK KgK KlK 𝐱" 
Rohman 44 78 77 76 72 71 73 74.5 
Name Age BK KK PK UMK KgK KlK 𝐱" 
Yuli 30 80 75 71 75 79 80 76.67 
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Pandu 45 83 83 85 75 84 70 80 
Wati 41 84 80 78 80 72 74 78 
Haris 48 82 75 75 82 80 74 78 

Lukman 46 79 76 75 80 79 76 77.5 
Andi 51 86 86 85 86 85 84 85.33 

Lasman 44 82 80 74 80 71 80 77.83 
Minah 47 86 85 79 76 87 85 83 
Mirna 40 78 83 78 86 75 72 78.67 
Ratna 42 76 74 84 76 80 75 77.5 
Santi 40 81 76 74 73 83 74 76.83 
Tutik 40 75 80 78 83 81 72 78.17 

Novita 27 79 81 78 80 76 73 77.83 
Darti 39 77 82 68 74 70 74 74.17 
Lela 31 79 74 82 76 80 72 77.17 
Dewi 36 75 74 76 69 79 78 75.17 

Endang 40 74 76 67 68 77 85 74.5 
Naning 41 76 73 72 70 68 80 73.17 

Tina 44 78 77 80 75 81 76 77.83 
Anis 42 80 79 82 72 71 76 76.67 
Nurul 38 73 84 71 75 82 79 77.33 

Sri 45 82 75 76 71 82 77 77.17 
𝐱" 79.26 78.48 76.70 76.26 77.96 76.48 
𝛔𝐱 3.62 3.96 4.99 5.09 5.30 4.27 

UCL 86.50 86.41 86.69 86.44 88.55 85.02 
LCL 72.02 70.55 66.71 66.08 67.37 67.93 

Table description: 
BK: Workload 

KK: Working Difficulty 
PK: Work Performance 

UMK: Work Mental Effort 
KgK: Work Anxiety 

KlK: Work Fatigue 

x": RSME Values 

σ!: Standard Deviation 
UCL: Upper Control Limit 

LCL: Lower Control Limit 
Based on the calculation of the RSME value, it is found that operator 1 gets an RSME value 
of 74.5, operator 2 of 76.67, operator 3 of 80, operator 4 of 78, operator 5 of 78, operator 6 of 
77.5, operator 7 of 85.33, operator 8 of 77.83, operator 9 of 83, operator 10 of 78.67, operator 
11 of 77, 5, operator 12 by 76.83, operator 13 by 78.17, operator 14 by 77.83, operator 15 by 
74.17, operator 16 by 77.17, operator 17 by 75.17, operator 18 by 74.5, operator 19 by 73.17, 
operator 20 by 77.83, operator 21 by 76.67, operator 22 by 77.33, operator 23 by 77.17. Based 
on the RSME value, Operator 7 at the fermentation and roasting workstation and Operator 9 
at the cream filling workstation get a great effort. Still, other operators get considerable effort 
category. The mental workload in a great effort means that the mental workload received by 
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employees could be more optimal, so additional operators or employees are needed at both 
workstations. A high mental workload is also caused by financial pressure, which affects 
employee performance, focus, and morale. When employees feel financially stressed, they 
tend to experience anxiety that can interfere with concentration and work productivity. This 
can lead to errors in work, such as overfilling the bread with cream or delays in the 
fermentation process. In addition, this pressure can reduce motivation and morale, leaving 
employees feeling overwhelmed and less committed to their tasks. To overcome the mental 
workload caused by the insufficient number of operators, operators should be added to the 
fermentation and baking process and cream-filling workstations. The following is how it is 
calculated: 

Fermentation and baking process workstation    = X/-1)*	,+45*+)?	4/98*1	+;	=AX:	B/1Y+?
N	+>/4)1+49

 

= %OI,%S
N	

 

= 81,58 
In optimizing the number of operators, one person should be added so that there are three 
operators in the fermentation and baking process workstation.  

Operator addition = X/-1)*	,+45*+)?	4/98*1	+;	=AX:	B/1Y+?
I	+>/4)1+49

 

= %OI,%S
I	

 

= 54,39 

Cream-filling workstation = X/-1)*	,+45*+)?	4/98*1	+;	=AX:	B/1Y+?
N	+>/4)1+49

 

= %O%,OS
N	

 

= 80,83 
In optimizing the number of operators, one person should be added so that there are three 
operators in the cream-filling workstation. 

Operator addition = X/-1)*	,+45*+)?	4/98*1	+;	=AX:	B/1Y+?
I	+>/4)1+49

 

= %O%,OS
I	

 

= 53,89 
From the operators' calculation above, adding operators in the fermentation and baking 
process, as well as cream-filling workstations, can reduce the mental workload and effort 
previously exerted. In the fermentation and baking process, the original mental workload of 
81.58 is now 54.39. Similarly, the previous mental workload of 80.83 in cream filling is now 
53.89, so the number of operators or employees is optimal. Suppose the goal of adding more 
operators is not feasible. In that case, it can be overcome in another way, namely by cross-
training employees to handle various roles to increase flexibility and reduce pressure on 
specific workstations. As for overcoming mental workload related to financial issues, it is by 
conducting a counseling program for employees, where this program not only empowers 
employees with financial knowledge but also provides them with a support system that can 
help manage stress and anxiety more effectively. In addition, improving how communication 
is conducted in the workplace also plays a vital role in addressing mental workload and 
financial stress. Open lines of communication can encourage employees to express concerns 
regarding their workload and financial situations. Regular check-in or feedback sessions can 
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create a more supportive environment where employees feel comfortable discussing 
challenges, improving workplace morale and productivity. 

Conclusion  
Based on the analysis and discussion above, it is concluded that the physical workload of all 
employees obtained using the FTE method gets a value between 1-1.28. it means the number 
of employees at CV Aurexell is optimal because the physical workload is normal. The mental 
workload obtained using the RSME method is 73.17 to 85.33, where operator 7 in the 
fermentation and baking process and operator 9 in cream-filling workstations get a great 
effort, and employees at other workstations get considerable effort. The optimal number of 
workers in the RSME method is six people for the dough-making, weighing, and molding 
workstation, 3 for the fermentation and baking workstation, 3 for the cream-filling 
workstation, and 13 for the packaging workstation, which means the number of employees 
could be more optimal, so it must be increased. If adding employees is not possible, it can be 
overcome in another way, namely by cross-training employees to handle various roles so as 
to increase flexibility and reduce pressure on certain workstations. 
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