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Abstract 

This research aims to; (1) Determine the standard time for the loading and unloading process of Kimsua salted fish 
products from reefer trucks (refrigerated trucks) to Cold storage (cold storage warehouse using the Time Study 
technique at CV. XYZ, (2) Identify work activities and measure the actual time duration required for the loading and 
unloading process of Kimsua salted fish products from reefer trucks to Cold storage at CV. XYZ, (3) Evaluate the 
application of FIFO (First In, First Out) in managing the flow of Kimsua salted fish products at CV. XYZ, (4) 
Analyze the standard time used to compile improvements in efficiency and compliance with work standards in the 
process of transferring Kimsua salted fish products from reefer trucks to Cold storage at CV. XYZ. Measurement of 
working time is carried out using the Stopwatch Time Study method and the application of the FIFO (First In, First 
Out) method based on warehouse operational data. The data obtained are analyzed through data adequacy tests, data 
uniformity tests, determining performance ratings using the Westinghouse method, calculating normal time, 
allowances, and standard time. The results showed that all observation data met the requirements of data sufficiency 
and uniformity, making it suitable for use in the analysis. The Performance Rating (PR) value obtained was 1.06. 
The calculations yielded a normal time of 79.62 minutes and a standard time of 93.65 minutes per work cycle. The 
work element with the highest standard time was the activity of carrying goods to the warehouse (42.97 minutes), 
while the smallest standard time was the activity of returning goods (7.35 minutes). The results of the inventory 
management analysis indicate that the company has effectively implemented the FIFO method, characterized by the 
issuance of goods in the order of their arrival date. The FIFO implementation has been proven to maintain product 
quality, reduce the risk of old stock buildup, facilitate inventory tracking, and support smooth warehouse operations. 
Based on the results of the study, it can be concluded that the application of the Time Study technique and the FIFO 
method can improve the efficiency of the loading and unloading process the of inventory management at the cold 
storage warehouse of CV. XYZ. 
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INTRODUCTION  
 A company's ability to operate with a high level of efficiency has become a key factor in achieving a 
competitive advantage. Amidst the rapid pace of innovation in the contemporary logistics industry—specifically 
regarding the movement of goods through the supply chain—temperature-controlled storage facilities, known as 
"cold storage," play a crucial role. Their primary function is to ensure the quality and freshness of products, 
particularly for commodities sensitive to temperature fluctuations, such as processed fishery products. In essence, 
they serve to maintain the integrity, quality, and freshness of various goods—especially those requiring extra 
protection against temperature changes. CV. XYZ is a private company that provides cold storage rental services for 
businesses operating in the food industry. Initial observations at the cold storage facility of CV. XYZ indicate that 
the unloading process for 'Kimsua' salted fish—from the moment a refrigerated (reefer) truck arrives until the task 
is completed—varies in duration depending on the operator. The unloading workflow consists of several elements: 
setup (opening the truck doors and preparing equipment), retrieving the goods from the truck, transporting them into 
the cold storage, placing the items according to the FIFO (First-In, First-Out) method, and the return trip.  
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 These tasks lack standardized time benchmarks, and the current management and movement of 
commodities—which could be further optimized—may potentially hinder the distribution process. This situation 
suggests an opportunity to enhance operational efficiency by systematically measuring and evaluating the existing 
work methods. The global logistics and warehousing industry is increasingly driven by the demand for greater 
efficiency, making the measurement of operational performance a vital strategic tool (Ivanov et al., 2022). A "time 
study" enables the identification of individual steps within a process, the measurement of time spent on each step, 
and the pinpointing of areas prone to waste or inefficiency. Applying this technique to the loading and unloading 
process of Kimsua (salted fish) at the cold storage warehouse of CV. XYZ is expected to yield quantifiable data 
regarding activity durations, bottlenecks, and factors that influence efficiency. Beyond time measurement, effective 
inventory management is also crucial to warehouse operations. The First-In, First-Out (FIFO) principle is a stock 
management method ensuring that products entering the warehouse first are also the first to be dispatched. 
Implementing FIFO is essential for preventing product expiration, maintaining quality, and minimizing losses (Chen 
et al., 2022).  
 The application of the FIFO method to *Kimsua* products at CV. XYZ is highly strategic, given that the 
product has a limited shelf life, even when kept under cold storage conditions. Nevertheless, there remains potential 
for further optimization in the implementation of the FIFO method. Companies like CV. XYZ currently face the 
reality that they must not only provide adequate storage facilities but also ensure the efficiency and effectiveness of 
their entire internal operations. Managing the inflow and outflow of goods under controlled temperatures—
particularly for Kimsua (salted fish) products, which have specific shelf-life limitations—presents unique challenges 
that require an organized strategy. In this context, implementing a "First In, First Out" (FIFO) approach becomes 
crucial, as it ensures that products arriving first are prioritized for dispatch, thereby maintaining product quality. 
Consequently, conducting research on the measurement of loading and unloading process times—using a "Time 
Study"—along with an evaluation of the FIFO implementation, is of great importance. 
 Furthermore, the inventory management practices implemented within the warehouse require careful 
attention. A consistently applied First-In, First-Out (FIFO) system serves as a crucial foundation for maintaining the 
integrity of fishery products, which have a limited shelf life. If the FIFO system is not effectively implemented, there 
is an increased risk of older stock accumulating in the warehouse—a situation that can lead to a decline in product 
quality or even spoilage. Based on the background for the selection of this title, the problem identification for this 
thesis is as follows: 

1. The occurrence of uncertain waiting times during the unloading process of Kimsua salted fish products from 
trucks to the cold storage warehouse. 

2. A lack of identification regarding which specific work activities most significantly influence the duration of 
the unloading process for Kimsua salted fish products from trucks to the cold storage warehouse at CV. 
XYZ. 

3. The process of unloading Kimsua salted fish from refrigerated trucks into the cold storage warehouse 
requires the measurement of work times to establish a standard time for each activity; the results of these 
measurements can then serve as a basis for identifying opportunities to improve the efficiency of the work 
process. 

 Based on the identification of problems in this study, the problem formulations are as follows: 
1. How can a standard time be established for the unloading process of Kimsua (salted fish) products from a 

reefer truck into cold storage, given the current absence of standardized work time, which causes the 
execution to depend entirely on prevailing field conditions? 

2. How can the specific work activities that influence the duration of the unloading process—from the reefer 
truck to the cold storage facility at CV. XYZ—be identified? 

3. What improvements can be proposed for the unloading process of Kimsua (salted fish) products from a 
reefer truck into cold storage, based on the analysis of standard time at CV. XYZ? 

 The objectives of this study are as follows: 
1. To establish optimal time standards for the unloading process of Kimsua (salted fish) products, specifically 

the transfer from refrigerated trucks (reefer trucks) to cold storage facilities at CV. XYZ. 
2. To identify work activities and measure the actual time required for the unloading and handling of Kimsua 

products from reefer trucks to cold storage at CV. XYZ. 
3. To utilize standard time analysis to develop improvements in efficiency and adherence to operational 

standards during the transfer of Kimsua products from *reefer trucks* to cold storage at CV. XYZ. 
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4. To evaluate the implementation of the FIFO (First In, First Out) method in managing the product flow of 
Kimsua at CV. XYZ. 

  
LITERATURE REVIEW  
Time Study 
 Time study is a technique used to determine the time required for a trained worker, operating at a normal 
performance level, to complete a specific task using established work methods. The primary objective of a time study 
is to derive a "standard time," which can serve as a basis for production planning, labor allocation, productivity 
measurement, and the setting of work targets (Ramadhan et al., 2024). According to the industrial engineering 
approach, work-time measurement is conducted through direct observation of work activities using the stopwatch 
time study method; the resulting observations are then analyzed by incorporating performance rating factors and 
allowances, thereby yielding an objective and justifiable standard time (Habibah et al., 2024). 
 
Frozen Product Distribution System  
 A distribution system is an integrated chain of processes—encompassing producers, distributors, 
warehousing, transportation, and retailers—that work continuously to create a flow of value (Bowersox et al., 2020). 
A cold chain system is a crucial component of the supply chain, designed to maintain product temperatures to ensure 
optimal quality throughout the distribution process (Pertiwi et al., 2023). 

 
First In, First Out (FIFO) Method 
 In financial statements, the value of inventory under the FIFO (First-In, First-Out) method is based on the 
most recent cost (Lubis, 2023). The First-In, First-Out (FIFO) method is a valuation approach. A distribution system 
is an integrated chain of processes—encompassing producers, distributors, warehousing, transportation, and 
retailers—that work continuously to create a flow of value (Bowersox et al., 2020). 
 
Warehouse Management  
 A Warehouse Management System (WMS) is a database-driven application used to manage inventory by 
recording every transaction that occurs within a warehouse (Lee et al., 2025). A WMS supports inventory 
management by providing real-time stock data, thereby preventing stock shortages or surpluses. The implementation 
of a WMS can lead to positive improvements in warehouse operational efficiency and inventory optimization, while 
also helping to meet customer requirements (Larutama et al., 2022). 
 
Cold Storage and the Fishing Industry 
 Cold storage is a storage facility equipped with a cooling system designed to maintain products at a specific 
temperature, thereby preserving their quality, freshness, safety, and shelf life. Cold storage plays a crucial role in 
maintaining the quality of fishery products and reducing post-harvest losses (Panjaitan et al., 2024). The presence of 
cold storage and air blast freezer facilities plays a crucial role in maintaining the quality of the catch and supporting 
the distribution of fish to consumers. 
 
METHOD  
 This study employs a descriptive quantitative research approach. Descriptive research aims to 
systematically, factually, and accurately describe and explain the actual conditions occurring in the field. A 
quantitative approach is used because the study involves the measurement and analysis of numerical data—
specifically, the duration of loading and unloading processes, collected through time study techniques—as well as 
the application of the FIFO (First In, First Out) method based on warehouse operational data. The data sources consist 
of both primary and secondary data. The research will be conducted from early February to June 2026. Data 
collection was carried out through field studies and literature research. Data obtained from observations and work-
time measurements were processed using a Time Study technique to determine the standard time for the loading and 
unloading process of Kimsua salted fish products at the cold storage warehouse of CV. XYZ. The data processing 
stages are as follows: 

1. Data Uniformity Test, conducted to ensure that the collected observation time data originates from the same 
system and is free from extreme values that could distort the analysis results. 
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2. Data Adequacy Test, conducted to verify that the quantity of collected observation data is statistically 
sufficient, using a data adequacy formula with a 95% confidence level and a 5% margin of error. 

3. Calculation of Normal Time, normal time is calculated by multiplying the average observed time by a rating 
factor—using the Westinghouse system—which accounts for skill, effort, working conditions, and 
consistency. 

4. Calculation of Standard Time, standard time is determined by adding allowances to the normal time, 
covering personal needs, fatigue, and unavoidable delays. 

5. Evaluation of FIFO Implementation, the actual application of the FIFO method is analyzed descriptively 
based on observational data and documentation, then compared against the ideal standards for FIFO 
implementation in warehouse management. 

RESULTS AND DISCUSSION  
Results 
Stopwatch Time Study Calculation Data 
 Work-time measurement was conducted using the stopwatch time study method for the loading and 
unloading process of *kimsua* (salted fish) products at the cold storage warehouse of CV. XYZ. The observed data, 
expressed in minutes, were recorded on observation sheets detailing the work elements of each process. Observations 
were carried out during working hours using either digital or analog stopwatches. The time study data were collected 
directly via the "snap-back" stopwatch method—a technique chosen because the work processes are repetitive and 
consist of short work cycles. A total of 33 observations were performed. 

Table 1. Work Element Observation Time Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data 
No. 

Observation Time per Work Element (minutes) 
A B C D E 

1 8,61 14,48 30,91 8,89 6,47 
2 8,92 15,23 30,13 9,69 5,06 
3 9,48 15,92 30,98 8,80 6,30 
4 10,05 16,76 31,02 11,24 5,01 
5 8,03 17,47 36,33 8,62 6,91 
6 8,69 13,77 37,39 11,39 6,21 
7 9,02 14,46 37,74 11,89 5,76 
8 9,71 15,34 31,81 11,45 6,15 
9 10,02 15,73 32,88 9,16 5,16 
10 7,93 16,56 33,81 10,54 5,73 
11 8,67 17,15 34,52 11,75 6,30 
12 9,11 14,04 35,25 8,65 5,76 
13 9,84 14,54 36,39 10,74 6,69 
14 10,06 15,43 37,05 9,26 5,54 
15 8,11 16,03 37,67 9,26 6,31 
16 8,63 16,51 32,23 9,06 5,49 
17 9,24 17,23 32,9 11,59 5,80 
18 9,47 14,08 33,68 8,36 5,09 
19 10,33 14,90 34,64 9,69 5,13 
20 7,81 15,38 35,33 11,88 6,72 
21 8,37 15,76 36,05 10,15 5,53 
22 9,06 16,47 36,88 9,81 6,91 
23 9,67 17,22 37,7 8,71 6,83 
24 10,11 14,18 32,19 10,44 5,31 
25 8,18 14,84 32,77 10,12 5,00 
26 8,44 15,17 33,51 11,51 6,66 
27 8,90 15,83 34,60 11,79 5,17 
28 9,83 16,63 35,32 11,06 5,30 
29 10,27 17,31 36,26 9,06 6,74 
30 8,15 14,14 37,34 10,92 5,40 
31 8,39 14,6 37,89 9,75 6,04 
32 8,98 15,08 31,74 10,35 5,46 
33 9,45 15,73 32,75 8,92 6,81 
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Data Sufficiency Test 
 The data adequacy test aims to determine the number of observations required. In general, a larger number 
of observations is preferable, as it ensures the collected data is more representative. The confidence level indicates 
the degree of certainty that the obtained results meet the required level of precision. This data collection activity 
employs a confidence level of 95% (k=2) and a 5% margin of error (degree of precision). The following is the 
calculation for the data adequacy test of work elements in the loading and unloading process, given the following 
parameters: 
N = 33 
k = 95% = 2 
s = 5% = 0.05 

Table 2. Data Sufficiency Test Results 
Work Element N N' Decription 

A 33 10,62 Sufficient 
B 33 7,62 Sufficient 
C 33 7,35 Sufficient 
D 33 19,86 Sufficient 
E 33 18,94 Sufficient 

           Sources: processed by the author (2026) 
 Therefore, the 33 observations conducted are sufficient, and no additional observations are required. These 
data are suitable for use as a basis for determining the standard time for the loading and unloading process of 
*Kimsua* (salted fish) products at the cold storage warehouse of CV. XYZ. 
 
Data Uniformity Test 
 A data uniformity test is conducted to determine whether the observed data fall within acceptable control 
limits, ensuring that the data can be considered uniform and suitable for further analysis. The test is performed using 
a 95% confidence level, with an upper control limit (UCL) and a lower control limit (LCL). 

Table 3. Data Uniformity Test Results 
Work 

Element 
Average 
(minutes) 

Standard 
Deviation 

BKA 
(minutes) 

BKB 
(minutes) 

Description 

A 9,07 0,75 10, 57 7,57 Even 
B 15,57 1,09 17,75 13,48 Even 
C 34,47 2,37 39,21 29,73 Even 
D 10,13 1,14 12,41 7,85 Even 
E 5,90 0,65 7,2 4,6 Even 

       Sources: processed by the author (2026) 
 Based on the data uniformity test conducted on the five work elements of the *Kimsua* (salted fish) loading 
and unloading process, it was found that all observed data points fall within the established control limits. No data 
points were found to deviate significantly or to fall outside the upper or lower control limits. Work element C exhibits 
greater data variation compared to the other elements, with a standard deviation of 2.37 minutes. Nevertheless, this 
variation remains within statistical control limits; therefore, the data are still considered uniform. Meanwhile, work 
element E demonstrates the highest level of stability, as it has the smallest standard deviation—0.65 minutes. These 
results indicate that the observed work methods were applied consistently throughout the observation period. 
Consequently, all the observed data can be used for the subsequent stage of analysis: the calculation of normal time 
and standard time. 
 
Determination of Performance Rating 
 The determination of a performance rating is carried out to adjust the observed time based on the operator's 
work pace. This assessment is performed using the Westinghouse method, which considers the factors of skill, effort, 
conditions, and consistency. In the Westinghouse method, each factor is assigned specific classes and corresponding 
adjustment values. For the skill factor, the table is as follows: 
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Table 4. Determining Performance Rating using the Westinghouse method 
Class Skill Category Value 

A1 Super Skill +0,15 
A2 Super Skill +0,13 
B1 Excellent +0,11 
B2 Excellent +0,08 
C1 Good +0,06 
C2 Good +0,03 
D Average 0,00 
E1 Fair -0,05 
E2 Fair -0,10 
F1 Poor -0,16 
F2 Poor -0,22 

   Source: Niebel (2012:456) 
 In the Westinghouse method, the Performance Rating (PR) value is not derived from mathematical 
calculations of time study data; rather, it is determined by an observer’s assessment of the operator based on four 
factors: skill, effort, condition (working conditions), consistency. Based on observations using the Westinghouse 
method, the operator’s skill is rated as "Good" (C1), with an adjustment value of +0.06, as the operator has mastered 
the loading and unloading process and is able to perform the work effectively in accordance with established 
operating procedures. Meanwhile, the factors of effort, condition, and consistency are categorized as "Average" (D), 
with an adjustment value of 0.00. 

Table 5. Westinghouse Assessment of Each Work Element 
Work Element Factor Class Value Reason for Assessment 

A. Opening the door 
and preparing the 
tools (Setup) 

Skill Good 
(C1) 

+0,06 The operator understands the procedure for opening 
the cold storage door and prepares the work tools 
properly so that the work is carried out smoothly and 
with minimal errors.  

Effort Average 
(D) 

0,00 The work effort carried out is classified as normal and 
does not show significant acceleration or deceleration 
of work.  

Condition Average 
(D) 

0,00 The condition of the work area is quite good; the 
lighting and workspace are conducive to preparatory 
activities.  

Consistency Average 
(D) 

0,00 The time required to complete the work remains 
relatively stable across each observation. 

B. Removing items 
from a refrigerated 
truck 

Skill Good 
(C1) 

+0,06 The operator is able to retrieve items accurately and 
understands the layout of goods within the refrigerated 
truck.  

Effort Average 
(D) 

0,00 The level of physical effort exerted is within a normal 
range.  

Condition Average 
(D) 

0,00 Working conditions in the loading and unloading area 
remain conducive to the item retrieval process.  

Consistency Average 
(D) 

0,00 The work performance observed remained relatively 
consistent across each observation cycle. 

C. Bring Kimsua 
salted fish items to 
cold storage 

Skill Good 
(C1) 

+0,06 The operator demonstrated proficiency in moving 
goods and understood the designated routes to the cold 
storage facility.  

Effort Average 
(D) 

0,00 The task of transporting goods was carried out at a 
normal, measured pace.  

Condition Average 
(D) 

0,00 The condition of the goods transport route is quite good 
and does not hinder operations.  

Consistency Average 
(D) 

0,00 The operator demonstrated a relatively consistent 
work pattern throughout the observation period. 
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Work Element Factor Class Value Reason for Assessment 
D. Goods placement 
according to FIFO 
(Put Away) 

Skill Good 
(C1) 

+0,06 The operator understands the application of the FIFO 
(First-In, First-Out) method and is able to position 
items according to the order of their arrival.  

Effort Average 
(D) 

0,00 The level of effort exerted by the operator is normal 
and in accordance with company procedures.  

Condition Average 
(D) 

0,00 The cold storage environment is conducive to the 
tasks of organizing and placing items.  

Consistency Average 
(D) 

0,00 The time taken to complete tasks remained relatively 
uniform across all observations. 

E. Time to return Skill Good 
(C1) 

+0,06 The operator is able to return to the initial starting 
position smoothly to begin the next cycle.  

Effort Average 
(D) 

0,00 Activities are performed at a normal level of effort. 
 

Condition Average 
(D) 

0,00 The conditions within the work area do not present 
any significant obstacles to the operator's movement.  

Consistency Average 
(D) 

0,00 The time taken to return to the starting position 
remained relatively stable throughout the observation 
period. 

Source: Niebel (2012:456) 
 Based on the assessment results using the Westinghouse method, the skill factor for all work elements is 
categorized as "Good" (C1), with an adjustment value of +0.06, as the operator is experienced in the loading and 
unloading process for *Kimsua* (salted fish) products and is familiar with the applicable work procedures. 
Meanwhile, the factors of effort, condition, and consistency are categorized as "Average" (D), with an adjustment 
value of 0.00, as the level of work effort, the working environment conditions, and the consistency of work output 
are all within the normal range. Thus, the total adjustment value obtained is +0.06, resulting in a Performance Rating 
(PR) value of 1.06 for use in this study. This value indicates that the operator's work capability is approximately 6% 
above that of a normal worker. 
 
Normal Time Calculation 
 In a work-time study, the normal time is obtained by multiplying the average cycle time by a performance 
rating factor. Since the performance rating in the previous section was 1.00 (100%)—based on the Westinghouse 
method (Skill = 0, Consistency = 0, Condition = 0)—the normal time ($W_n$) is calculated using the following 
formula: 

𝑊𝑛 = 𝑊𝑠𝑥𝑃 

Table 6. Normal Time 
Work Element Cycle Time 

(minutes) 
Performance 

Rating 
Normal Time (minutes) 

Opening doors and preparing 
equipment 

9,61 1,06 9,61 

Retrieving items from the 
refrigerated truck 

16,50 1,06 16,50 

Transporting items to cold 
storage 

36,53 1,06 36,53 

Storing items according to the 
FIFO (First-In, First-Out) 
method 

10,73 1,06 10,73 

Return time 6,25 1,06 6,25 
Total 79,62 1,06 79,62 

  Sources: processed by the author (2026) 
 Based on the data uniformity test results for the five work elements involved in the loading and unloading 
process of Kimsua (salted fish) products, all observed data points fall within the established control limits. No data 
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points were found to deviate significantly or fall outside the upper or lower control limits. The calculations indicate 
that the total normal time for the loading and unloading process of Kimsua products is 79.62 minutes per work cycle. 
The normal time value is equal to the average cycle time because the performance rating applied in this study is 1.06 
(100%), indicating that the operator is working at a normal performance level. Among all the observed work 
elements, the activity of transporting Kimsua products to the cold storage (C) accounts for the longest normal time 
at 36.53 minutes, while the return activity (E) has the shortest normal time at 6.25 minutes. This suggests that the 
process of moving goods to the storage area is the most time-consuming activity within the entire loading and 
unloading cycle. Based on the normal time calculation using a performance rating of 1.06, the total normal time for 
the loading and unloading process of Kimsua products is 79.62 minutes per work cycle. This normal time value is 
subsequently used as the basis for calculating the standard time, with the inclusion of an allowance factor. 
 
FIFO (First In First Out) 
 Data processing results indicate that 145 goods-receipt transactions were recorded in the warehousing 
system. The total weight of goods entering the cold storage reached approximately 9,947 kg. The high volume of 
goods received suggests that the processes of receiving and storing products in the cold storage are intensive, 
necessitating an effective inventory management system to ensure that product quality is maintained throughout the 
storage period. 

Table 7. Data on Highest Product Receipts 
No Product Name Receipt Frequency Total Weight (kg) 
1 KIMSUA A 31 1.279,5 
2 KIMSUA B 16 749,5 
3 KIMSUA C 14 674,5 
4 KIMSUA D 16 652,5 
5 KIMSUA E 10 551,5 

             Sources: processed by the author (2026) 
 Based on the data processed regarding goods received during the research period, it was found that the 
KIMSUA product had the highest receipt volume. This product was recorded as having been received 31 times, with 
a total weight reaching 1,279.5 kg. The high frequency of receipts indicates that KIMSUA is the primary commodity 
most frequently supplied to the cold storage warehouse, thereby requiring a larger storage capacity compared to other 
products. 

Table 8. Goods Outflow Transaction Data 
No Item Name Frequency of 

Issuance (Item Qty) 
Total Weight 

(kg) 
1 KIMSUA (1) 12 694,5 
2 KIMSUA (2) 5 237,5 
3 KIMSUA (3) 3 162,5 
4 KIMSUA (4) 3 146,0 
5 KIMSUA (5) 2 112,5 
6 KIMSUA (6) 1 65,5 
7 KIMSUA (7) 1 57,0 
8 KIMSUA (8) 1 46,5 

           Source: Processed primary data (2026) 
 Data processing results indicate that there were 28 outbound inventory transactions recorded in the 
warehousing system. The total weight of goods removed from cold storage reached approximately 1,522.0 kg. These 
outbound activities were dominated by 'Kimsua' salted fish products, spanning various quality classifications and 
product codes. 
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Table 9. Implementation of FIFO 
No Item Name Date In Date Out FIFO Details 
1 KIMSUA (1) 24-12-2025 05-03-2026 Items that enter first are 

removed first. 
2 KIMSUA (2) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
3 KIMSUA (3) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
4 KIMSUA (4) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
5 KIMSUA (5) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
6 KIMSUA (6) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
7 KIMSUA (7) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
8 KIMSUA (8) 24-12-2025 05-03-2026 In accordance with the FIFO 

principle. 
  Source: Processed primary data (2026) 
 
Discussion 
 The research results indicate that work measurement and the implementation of the First-In, First-Out (FIFO) 
method are closely linked to enhancing operational efficiency in cold storage warehouses. Through time studies, the 
company establishes standard work times that serve as a benchmark for labor productivity. Meanwhile, the FIFO 
method provides a more organized inventory management system, accelerating the processes of locating, retrieving, 
and placing goods. Effective implementation of FIFO contributes to reduced labor time, particularly during the 
retrieval and placement of items within the warehouse. By arranging goods according to their arrival sequence, 
workers avoid spending excessive time searching for products intended for dispatch. 
 An analysis of inbound and outbound inventory data reveals that CV. XYZ employs the FIFO method to 
manage its *Kimsua* (salted fish) inventory. This is evidenced by the use of arrival dates as the primary criterion 
for dispatching goods; products that arrive first are prioritized for removal before those that arrive later. This system 
enables the company to maintain product quality throughout the duration of cold storage. The application of FIFO is 
particularly critical for *Kimsua* products; although they have a relatively longer shelf life than fresh goods, their 
quality can still deteriorate if stored for too long. Consequently, dispatching stock based on the order of arrival is an 
appropriate strategy for preserving product quality. Beyond maintaining quality, FIFO also facilitates efficient 
storage space management. Organizing goods by their arrival sequence simplifies the processes of locating and 
retrieving items, thereby reducing the time required for distribution activities. 
 These findings align with the perspective of Pradana (2026), who asserts that the FIFO method can mitigate 
the risk of obsolete inventory and improve the effectiveness of inventory control. Furthermore, this study supports 
research from various experts in warehouse management, who conclude that FIFO is the most suitable method for 
food products, as it effectively preserves product quality during storage. It can be concluded that the FIFO (First-In, 
First-Out) method is an inventory valuation approach based on the assumption that the first items to enter the 
inventory are the first ones to be sold. This method is widely adopted by companies due to its computational 
simplicity—applicable to both periodic and perpetual inventory systems—while yielding the same inventory 
valuation. The FIFO method is considered a realistic inventory approach, suitable for products with diverse 
characteristics (Setiawan, 2023). 
Consequently, the combination of established work-time standards and the FIFO method can enhance the efficiency 
of loading and unloading processes, accelerate inventory turnover, preserve the quality of *Kimsua* salted fish, and 
ensure smooth warehouse operations at the cold storage facility of CV. Fajarindo Anugerah Sukses Sejati. 
 The implementation of the FIFO method is evaluated to determine the extent to which the product storage 
and retrieval system adheres to the FIFO principle—ensuring that the first items to enter are the first to leave. 
Applying this method is crucial for maintaining the quality of *Kimsua* salted fish while in cold storage, preventing 
the accumulation of old stock, and minimizing the risk of product spoilage or quality degradation caused by excessive 
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storage duration. The evaluation results are expected to provide insight into the effectiveness of the FIFO method in 
supporting the company’s inventory management. 
Standard time is determined to establish the benchmark duration required to complete one full cycle of the *Kimsua* 
salted fish loading and unloading process. The standard time, derived through a time study, serves as a reference for 
workforce planning. Furthermore, the analysis of standard time helps identify inefficient activities and supports the 
development of process improvements, ensuring that the transfer of products from reefer trucks to the cold storage 
facility is conducted more effectively, efficiently, and in compliance with the company’s operational standards. 
 
CONCLUSION  
 The conclusions of this study are as follows: 

1. The results of work-time measurements using the Stopwatch Time Study method—based on 33 
observations—indicate that all data meet the criteria for sufficiency and uniformity, rendering them suitable 
for analysis. The Performance Rating (PR), calculated using the Westinghouse method, is 1.06; this suggests 
that the operator is performing 6% more efficiently than a "normal" worker. 

2. Analysis of inventory management reveals that CV. XYZ has effectively implemented the FIFO (First In, 
First Out) method. This is evidenced by the use of entry dates as the basis for stock issuance, ensuring that 
items arriving first are also the first to be dispatched. The application of FIFO helps the company maintain 
the quality of its *Kimsua* (salted fish) products, mitigates the risk of accumulating old stock, facilitates 
inventory tracking, and streamlines loading and unloading operations at the cold storage facility. 

3. The integration of Time Study and the FIFO method contributes to enhanced operational efficiency within 
the warehouse. The standard work times derived from the Time Study serve as a benchmark for labor 
productivity, while the FIFO system ensures a more organized flow of stored goods—thereby accelerating 
and improving the effectiveness of locating, retrieving, and placing items. 

4. Calculations yield a normal time of 79.62 minutes and a standard time of 93.65 minutes per work cycle. The 
work element requiring the most time is the transport of goods to the cold storage, with a standard time of 
42.97 minutes, while the "return" element requires the least amount of time, at 7.35 minutes. 

 Based on the discussion and conclusions of this study, the following recommendations are provided: 
1. It is recommended that the company adopt a standard time of 93.65 minutes per work cycle as an operational 

standard for loading and unloading activities. This can then be utilized for workforce evaluation, capacity 
planning, and the establishment of completion targets. 

2. The company should implement improvements to the work element involving the transport of goods to the 
cold storage, as this activity accounts for the longest standard time. Potential measures include optimizing 
the movement of goods, incorporating additional material handling equipment, or adjusting the number of 
personnel assigned to this task. 

3. Increasing the quantity or capacity of material handling equipment—such as hand pallets, pallet movers, 
trolleys, or forklifts—will help shorten the time required to transport goods to the cold storage. 

4. The application of the FIFO (First-In, First-Out) method should be maintained and strengthened through 
stricter oversight of the recording of goods' entry and exit dates; this will prevent errors in warehouse 
management and ensure the preservation of product quality. 

5. For future research, it is suggested that work-time measurements be conducted on different types of products 
or by employing alternative work-measurement techniques—such as work sampling or a Predetermined 
Motion Time System (PMTS)—to provide comparative results that could further enhance the effectiveness 
of warehouse operational management. 
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