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Abstract 
Taking the outer packaging line of bagged ketchup as the research object, using fishbone 
diagrams to analyze the process flow, and adopting "5W1H" and "ECRS Four Principles" 
to re-divide the process flow of the outer packaging line, so as to make the production 
line less human Effect. 
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1. Introduction 

With the increase in labor costs, increasing the number of operators in the face of increasing 
orders will bring huge cost pressures to enterprises. The optimization and improvement of the 
production line and the reasonable allocation of the number of personnel on the production 
line will not only ensure the timely delivery of orders, but also avoid the pressure caused by 
labor costs. 
Jagdeep Singh et al. [1] took the practical application of rapid mold change as an example to 
illustrate how rapid mold change can achieve a real breakthrough in shortening assembly time 
in small-scale manufacturing. 
Permana N et al. [2] proposed a cement plant production mathematical model based on mixed 
integer linear programming (MILP). The main purpose of this model is to minimize the cost by 
changing the decision-making variable productivity (tons/hour) and product configuration 
path. Constraints are multi-product, inventory and production balance, inventory and 
production minimum/maximum production demand satisfaction. In addition, suggestions for 
improvements were made to reduce production costs. 
Liu Xuemei [3], Jiao Yuling et al.[4]aimed at the problem of flexible processing line balance, and 
proposed a method to obtain station configuration, operation allocation and sorting while the 
production line is balanced. 
Based on this, this article takes the HS company’s stand-up pouched tomato paste product 
production line as the background, uses IE method and production line layout knowledge to 
optimize the outer packaging line, so as to improve efficiency without reducing product output 
and increasing the workload of operators, thereby reducing the number of people on the 
production line. To achieve the purpose of "fewer people", and then reduce the labor cost of the 
production line. 

2. Problem Analysis 

The production process of stand-up bag ketchup products is followed by ingredient operation, 
filling operation, and boxing operation; among them, the product ingredient work is 
responsible for the special person; the product filling work is semi-automatic work with high 
production efficiency; the boxing work is manual work. The operating efficiency is lower than 
the filling efficiency. In order to ensure a smooth production process and no backlog of semi-



Volume 3 Issue 1, 2022 

DOI: 10.6981/FEM.202201_3(1).0062 

515 

Frontiers in Economics and Management 

ISSN: 2692-7608 

finished products, the factory has deployed a large number of workers on the outer packaging 
line. Although this method can make the outer packaging operation keep up with the filling 
operation rhythm, it requires a large number of operators. This method increases labor costs 
and management. Fees and other expenses. 
Therefore, it is urgent to improve the production line and reduce the number of people working 
on a single packaging line, thereby reducing costs. 

3. Analysis of the Process Flow of the Outer Packaging Line 

3.1. The Status Quo of the Outer Packaging Line of Standing Pouched Tomato 
Sauce 

According to on-site investigations and related data, the main processes and corresponding 
number of people on the outer packaging line of standing bag ketchup are shown in Table 1. 
 

Table 1. Number of people required for each process of outer packaging operation 
Process number Process name Number of people required 

1 Bag mouth inspection 2 
2 Manual boxing 2 
3 Put in the lower lining 1 
4 Manually put the product 4 
5 Manually put cards and desiccant 1 
6 Box code 1 
7 Sealing 1 
8 Palletizing 1 
9 Transport warehouse 1 

3.2. Analysis of Outer Packaging Line 
It can be seen from the above picture and the actual situation of the factory that the outer 
packaging line is a mechanized, low-automation production line that almost completely relies 
on manpower. Now from the perspective of reducing personnel fatigue and improving 
efficiency, from the perspective of operators. Analyze the external packaging line in terms of 
materials and operating procedures. 
(1) In terms of staffing: waiting for semi-finished products at upstream stations for a long time, 
and different staffing efficiency. 
(2) Conveyor belt and workbench: When the operator takes the semi-finished product from the 
conveyor belt to the workbench, the height of the conveyor belt and the workbench is 
inconsistent, and there are too many bending times, which increases fatigue and affects 
efficiency. 
(3) In terms of materials: manual packing of the box and putting in the lower lining requires a 
lot of work and requires more personnel. 
(4) Process flow: In the existing process flow, the process division is too detailed, and there is 
waste of waiting and handling. 
(5) The layout of the outer packaging line: The existing outer packaging line is laid out as a long 
assembly line, the transportation distance of products and materials is too long, it takes up a 
large space, and the messy placement of packaging boxes affects the operation of forklifts, and 
the logistics is not smooth; the existing There are too many people in the assembly line, and the 
working area among workers is small, which affects the operation. At the same time, the 
mechanical failure of the long assembly line will cause the entire assembly line to stop 
production, which seriously affects the product packaging efficiency. 
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4. Improvement of Outer Packaging Line 

4.1. Improvements in Personnel 
HS Foods' inner packaging has two forms: stand-up pouch packaging and bottle filling. The 
outer packaging and boxing methods are divided into two forms: weighing and counting. The 
number of personnel required for different packaging methods is different. Operators can be 
divided into weighing teams and counting teams according to the packing method, and they can 
be trained to make them proficient in their skills. When packing, first assign the corresponding 
team according to the packing process. If there are not enough staff, call from other teams to do 
simple tasks. 

4.2. Improvement of Conveyor Belt and Workbench 
The existing conveyor belt is low in height and the work table is high in height. There is a height 
difference between the two. The operator needs to bend over multiple times to increase fatigue 
and waste time. The conveyor belt and the work table can be adjusted to the same height and 
operate according to the operator. It is convenient to adjust its height. 

4.3. Improvement of the Packing Box 
Existing packaging boxes need to be sealed with a sealing machine and sealing glue first when 
they are unpacked. Too many tools are involved, not only the material management is 
troublesome, and it does not conform to 5S management, but there are also too many items 
taken during the sealing process. Excessive bending over and other actions waste and increase 
fatigue. So it can be improved from the carton structure, such as choosing a deductible carton. 
The deduction type carton does not need tools such as sealing glue, carton sealing machine, etc., 
only need to place the carton on the workbench to strengthen material management, while 
reducing the amount of movement and improving efficiency. 

4.4. Improvement of Packaging Line Layout 
In view of the fact that the outer packaging line is now a long assembly line, the transmission 
distance of semi-finished products is too long, the material distribution is not smooth, and if the 
assembly line encounters shutdowns and other reasons, the production will be interrupted, 
which affects the product packaging efficiency, the long assembly line can be changed to two 
short production lines. The revised assembly line not only improves distribution efficiency, but 
also reduces the risk of downtime. 

4.5. Process Improvement 
Table 2. Process flow analysis of outer packaging line 

Question Answer 
What is the purpose of Step 1? Check whether the food bag is well-sealed? 

Can the work content of process 1 be 
merged into process 4? 

Merging into process 4 will increase the workload of process 4 and the 
time of process 4 will also become longer. However, testing equipment can 

be added instead of labor. 

Can processes 2 and 3 be combined? 
After the long packaging line becomes two short packaging lines, the 

product quantity of a single packaging line is halved, the workload of each 
process is reduced, and the processes can be combined with each other. 

Why do we need 4 people for process 
4?Can the staff be streamlined? 

The manual product placement process takes a long time, and multiple 
employees can reduce the cycle time. Reducing the number of employees 
will result in a large workload and longer working hours at this station, so 

the staff cannot be streamlined. 

Can processes 5 and 6 be combined? 
After the long packaging line becomes two short packaging lines, the 

product quantity of a single packaging line is halved, the workload of each 
process is reduced, and the processes can be combined with each other. 

Can processes 7 and 8 be combined? As with steps 5 and 6, steps 7 and 8 can be combined. 
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Use "5W1H" and "ECRS Four Principles" to analyze the packing process. Firstly, see whether 
certain processes can be cancelled; secondly, see whether certain processes can be combined 
or rearranged; again, see whether there are processes that can be simplified. 
Through the analysis of the above questions, it can be seen that the above processes cannot be 
cancelled or simplified, but can be combined and rearranged to reduce the waste of waiting for 
transportation and achieve the purpose of optimization. 
See Table 3 for the number of people required for each process of a single outer packaging 
operation. 
 

Table 3. After the improvement, the number of people needed for a single outer packaging line 
Process number Process name Number of people required 

1 Manual boxing and putting it into the lower lining 
Artificial product 

1 

2 Manually put cards and desiccant 2 
3 And its box code 1 
4 Sealing and palletizing boxes 1 
5 Transport warehouse Two lines share 1 person 

5. Optimized Effect of Outer Packaging Line 

After analyzing and improving the external packaging line from the perspective of "operating 
personnel, materials, and operating procedures", the air tightness testing of food bags is 
partially completed by machines, while other processes are still completed manually. 
It can be seen from the above chart that after training the personnel, adjusting the height of the 
conveyor belt and re-dividing the process, the operator's waste of actions is reduced and the 
efficiency is improved; after the packaging line layout is improved, one long packaging line 
becomes two short packaging lines, and the assembly line Shortening improves the efficiency 
of material distribution and can also ensure that one short packaging line has a problem, and 
the other packaging line can continue to work, reducing the risk of downtime. After the 
improvement, there are only 11 people for the two short packaging lines, which is 3 people less 
than the long packaging line before the improvement, saving manpower by 21.4%, and 
achieving the goal of fewer people and lower costs. 

6. Conclusion 

With the increase in labor costs, it is a good choice to optimize the production line and allocate 
staff reasonably instead of recruiting new employees. This article takes the product packaging 
line as the research object, and uses production line layout, basic industrial engineering and 
other related knowledge to improve process division and staffing, reducing the number of 
employees required for a single packaging line. Analyzing the ideas for problem-solving and the 
methods it adopts has certain reference significance for related industries and related 
enterprises. 
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