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Abstract 

 
Manufacturing companies are companies that aim to produce certain goods. In the production, companies need to have 
accurate production planning. One of the affected production planning is the number of Work in process (WIP) owned 
by the company. If the amount of owned WIP is too large, then the company has large deposited funds, that is affecting 
the company's cash flow. In addition, the presence of a large number of WIPs can potentially cause death stock which 
is a loss for the company also. After doing the research, it was found that the main cause of the large number of WIPs 
was the lack of coordination that is occurred between PPC and production department, and furthermore it was found 
that hand written records is the root of the problem. Therefore, it is necessary to make improvements, by using shop 
floor management system. By Applying the shop floor management system is expected to eliminate problems that 
occur in the company due to large number of WIP owned by the company 
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1. Introduction 
 This research will study will be implemented by using case study from a company. in Surabaya. The 
implementation of supply chain in company is started from the availability of raw materials to finish good goods. 
According to Tan, Jamaludin & Hamzah (2018) that in manufacturing companies, Work in Process (WIP) is very 
important in determining inventory levels and processing sequences. Knowing the movement of WIP is important, 
because the number of WIPs determines the efficiency of the process and determines the lead time. The following is 
one of the company's production plans. Table 1 is example of order for production planning  
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Table 1 Example of order for production planning 

 
 

 In the production plan, it is shown that the total production amount is around 175 thousand pcs. WIP on June 
and July 2020 (Figure 1) are about 50 thousand pcs and was continuously in production process, which had not yet 
arrived at the finished goods warehouse. According to Hayes (2020) WIP is part of the goods that are still unfinished 
and waiting for the next process, WIP can be in the form of raw materials, labor, and overhead costs incurred for 
products at the stage of the production process. Errors in knowing the WIP level can be resulted in inaccurate monthly 
production planning. Figure 1 is total WIP and cost in 2020 
 

 
Figure 1 Total WIP and cost in 2020 

 To reduce WIP problems in the company, an analysis was carried out by using the Pareto diagram to find out 
which problems have a big impact on WIP problems. Figure 2 is a diagram of the pareto analysis of WIP problems in 
the company. 
 

Cust 1 57,350     26,300          15,450        15,600            40,000        
Cust 2 33,150     23,450          8,750          950                  20,000        
Cust 3 15,000     8,650            3,500          2,850              12,250        
Cust 4 16,600     9,700            5,326          1,574              11,100        
Cust 5 29,150     11,200          4,230          13,720            10,000        
Cust 6 0 27,350          5,600          21,750            0
Cust 7 0 32,650          7,250          25,400            0
Total 151,250  139,300       50,106       81,844           93,350       

GRAND TOTAL(PCS)
GRAND TOTAL(KG)

175,194                                 
40,295                                    

Cust FORECAST PO WIP PRODUCTION 
PLANNING

MTS
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Figure 2 Pareto WIP problem at company 

 From the problems on the pareto chart, it is known that a lack of coordination is the main cause of WIP. The 
average problem lack of coordination is three times each month. If looking for the root of the problems using 5 why 
analysis, it is found that hand written records that still a manual is the root cause of the problem. Figure 3 is why 
analysis lack of coordination happen in company 
 

 
Figure 3 Why analysis lack of coordination 

 Problems that occur such as misinformation in the rubber manufacturing process, and because of these errors 
cause WIP to appear. WIP can be reduced if there is an order on the part number. Therefore an integrated system is 

Problem: too much WIP

Why 1: Lack coordination 

Why 2: Records are not 
stored properly

Why 3: Production records 
are not centralized

Why 4: Hand written
records

Causes
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needed so that manual recording can be eliminated, and the inter-process production process can go according to plan, 
and so that WIP in production operations can be reduced. The system that will be implemented in the company is to 
create a shop floor system. According to Zhang, Qu, Ho & Huang (2010) that with the shop floor system it can help 
to control the flow of WIP information at each workstation or process, and the progress of each production order. 
Therefore, by implementing a shop floor management system in a company, it is hoped that it can be a solution to 
reduce WIP and control the amount of WIP in production operations 
1.1 Objectives 
 The purpose of this research is to be able to design an integrated production system with a shop floor 
management system approach. After the system was successfully created, it is necessary to analyze the influence of 
the shop floor management system on the number of WIPs owned by the company 
 
2. Literature Review 
2.1 Work in process (WIP) 
 Work in process (WIP) is a company’s product that is in the production process, and still has not yet been 
produced and has not been sent to the storage area for the finished product. According to Conway, Maxwell, McClain, 
& Thomas (1988) [11] WIP is a company’s product that has gone thoroughly the initial process and has not been 
processed. If there are more WIPs, the impacts that can be occurred are as follows: 
1. There is less and less storage space for other items 
2. More and more capital in goods that cannot be sold 
3. Goods that have expired or become damaged have a high risk 
 Due to the large number of impacts if a company has a large number of WIPs, the number of WIPs must be 
controlled and minimized. One way to control the amount of WIP is to implement the production system properly. 
There are several ways to control the number of WIPs, including: 
1. Push system 
According to Sarbjit (2017) Push system is a system that is used when the number of requests from customers is 
uncertain. Therefore, inventory of goods needs to be carried out in various processes, so that they can be on guard if 
one day the goods are needed 
2. Pull the system 
According to Sarbjit (2017) Pull system is a system that is used when the number of requests is known. Knowing the 
number of requests can determine the amount of material to be made. The advantage of this system is that there is no 
amount of inventory during the production process, while the disadvantage of this process is that the customer needs 
to wait until the goods have been produced 
 Figure 4. The difference between push and pull strategy to control WIP 

 
Figure 4 Push and Pull Strategy 

2.1 Production Coordination Management 
 According to Muhfiatun & Nugroho (2018) supply chain management is a complex process that requires 
many activities so that the delivery of goods and services from suppliers to customers is carried out efficiently and 
effectively for all parties involved. According to Singh (2011) supply chain is an independent coordination of 
companies to improve supply chain performance by considering the needs of each. There are 6 groups to classify 
supply chain coordination, one of those group is information management. Information management is important in 
an organization. According to Sundram, Bahrin, Munir, & Zolait (2018) that information management can increase 
visibility in the supply chain and network. In addition, technology management can increase speed, and lower costs 
for the flow of existing information. 
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 The supply chain coordinates processes from upstream to downstream. Coordination ensures that each 
member has the same goals, and integration is required. According to Pasanen (2015) Integration is a process of 
interaction between departments and collaboration between departments that unites all departments so that the 
organization becomes unified. According to Al-Odeh (2016) the implementation of an integrated system requires 
sharing between internal and external data. Internal and external data can be in the form of production, inventory, 
purchasing, distribution processes that involve other companies such as customers and suppliers. In the external 
section, it can be mentioned dealing with other companies such as suppliers and customers. Figure 5 is the difference 
between internal and external supply chains 
 

 
Figure 5 Internal and External Supply Chain 

 In this paper, we will focus more on the integration of internal parts. Based on Pakurar, Haddad, Nagy, Popp, 
& Olah (2019), the definition of internal integration will be explained as follows: 
• Internal integration is the combination of all internal information to produce shared knowledge to achieve goals 
• Internal integration is the integration between departments and all processes within the organization to meet customer 
needs 
• Internal integration is the combination of various departments from raw materials to distribution 
 In the effort of internal integration, a program in the form of a shop floor will be created. According to Zhang, 
Wang, Lu, & Xie (2015) shop floor is a program designed to be able to increase responsiveness and be able to make 
good decisions, from data obtained in the production department in real time. Based on Hertle, Sledelhofer, 
Metternich, & Abele (2015) The purpose of the shop floor is to make the production system more efficient, based on 
Torres, Pimentel, & Duerte (2019) there are several uses of the shop floor, including: 
• Provide employees with information as needed so that they can improve their daily work 
• Reduce the need for a supervision to solve basic problems, and reduce manual reporting 
• Avoid using paper 
• Connect cross-departmental teams through an integrated performance management system 
• Provides data in real time so that it can provide early warning and can make it possible to predict problems, so that 
it is possible to respond proactively 
 The following in Figure 6 is a shop floor management that is connected to various departments, and 
managerial systems 

 
Figure 6 Shop Floor Management 
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3. Methods 
 In this research, a shop floor management system will be created so that production results can be known 
quickly, and precisely, in real time, and minimize problems that exist in production operations. In the process of 
making a shop floor there are several steps that must be done so that the system can run perfectly. Figure 7 shown 
how this research start until finish 

 

   
Figure 7 Research Flowchart 

4. Shop floor system management design 
 This research was carried out based on problems that occur in companies in Surabaya, Indonesia. The 
occurred problem is related to excessive number of WIP. A shop floor management system will be created to solve 
that problem. First step was setup timeline indicated each process deadline showing in Table 2 

Table 2 Timetable Activity 

 

W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 W5 W1 W2 W3 W4
1 Preparation master item 
2 Installation shop floor at packing process
3 Review shop floor packing process
4 Installation shop floor at drill process
5 Review shop floor process drill
6 Installation shop floor pada proses grinding
7 Review shop floor process grinding
8 Installation shop floor at hot press process
9 Review shop floor hot press process
10 Installation shop floor rubber formed process
11 Review shop floor rubber formed process

No Activity
2021

Januari Februari Maret April
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 The second step inputted the specification into the database. Specifications that need to be inputted are 
customer, dimensions, materials used, box code, etc. After entering into the database the information device was 
prepared for the shop floor as showing in the Figure 8. 

 
Figure 8 System Shop Floor Design 

The IT (Information Technology) device was installed on every machine in production operations. The aim 
of IT Installation is to determine the gain on each machine for each process. Once installed, the next thing was to 
check validation of each device so the systems were accurate and could be used as reference.  During validation of IT 
device, there were several obstacles that need to be considered, such as the specifications of the data entered into the 
system, the quality of the internet network, and employee discipline to run the system properly. If these three things 
are not proper done, the obtained data will not represent the actual production data 
 When the validation was completed, the shop floor system could be used as production process monitor. To 
find out the production work in the end of month, it is necessary to make a production plan in advance. In production 
planning, it is necessary to know the amount of capacity that can be done by the company per month. The amount of 
capacity can be described from the number of machines and the number of employees in each process. After knowing 
the number of machines and the number of employees, a production plan can be made. For example, the production 
planning in April used the shop floor installation and review which was already done in March. Examples of 
production planning are in Table 3 and Table 4. 
 

Table 3 Total Working Days and Working Hours in April 

 
 

Table 4 Production Planning in April 

 

Weight
( kg )

Weight/pc
( kg )

Total
(pcs)

Working days
(days)

Working 
hours / Shift

1 Cust 1 14,371            0.18             79,838                

2 Cust 2 7,264              0.18             40,357                

3 Cust 3 12,273            0.37             33,169                

4 Cust 4 4,676              0.18             25,979                

5 Cust 5 157                 0.05             3,135                 

6 Cust 6 170                 0.40             424                    

7 Cust 7 -                  0.25             

42,067  0.23    182,902  Total

Customer

22 8

Total 
production
( M/Kg/Pcs ) ( kg-pcs ) ( kg-pcs ) Needed Available Balance MP/MC/ Shift  Needed Act MP Balance

1
Preparation of rubber 
production 12.55 53% 100% 42,067 1 1,216 26,758 1.57 2 0.43 1 -       4 4

2
Finishing of rubber 
production 12.55 53% 100% 42,067 1 1,216 26,758 1.57 2 0.43 1 2          3 1

3 Covering 39.65 100% 100% 42,067 1 726 15,981 2.63 3 0.37 1 3          6 3

4
Rubber formed into 
certain diameter 18.00 100% 100% 182,902 1 1,600 35,200 5.20 6 0.80 1 5          12 7

5 Hot press 60 100% 100% 182,902 2 480 21,120 8.66 12 3.34 0.5 9          12 3

6 Grinding 5.2 100% 100% 182,902 2 5,500 242,000 0.76 1 0.24 1 5          5 0

7 Oven 13.05 100% 100% 182,902 1 2,207 48,552 3.77 5 1.23 0 -       0 0

8 Drill 30 100% 100% 182,902 2 960 42,240 4.33 5 0.67 2 17        10 (7)

9 Packing 20 100% 100% 182,902 1 1,440 31,680 5.77 1 -4.77 3 17        7 (10)

58      59 1TOTAL

Capacity / 
Shift

Capacity / 
Bulan Total Machine Man Power (MP)

No Process name Cycle Time
(sec) Efficiency Ratio Total 

Shift
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 After the production planning was completed in a month, the working schedule was informed to the 
production department. When the production process began, the shop floor management system was to calculate the 
amount of production. The amount of production between processes is integrated within each other. The production 
amount can be known by the PPC department in real time and, PPC can control production and the number of WIP 
owned by the company can be minimized 
 
5. Results and Discussion 
5.1 Management system shop floor analysis 
 In this section, we analyzed the impact of the shop floor management system in the company. Before the 
shop floor management system existed, employees would run machines without knowing the production operational 
targets clearly, besides that there were often errors in product manufacturing. Mostly the error affected by lack of 
coordination, therefore the company need a system to minimize or eliminate the error. Shop floor system was chosen 
to reduce these problems. The system was created on January 2021, and used on March 2021. With a shop floor 
management system, every employee knows the production operational targets, and the number of errors caused by 
this lack of coordination can be reduced. Figure 9 is the Total problem of lack of coordination before and after system 
shop floor running 

Figure 9 Total Problem of Lack of Coordination 

 Based on the results shown in Figure 9 that the number of problems caused by lack of coordination was 
reduced. This is shown in March when the shop floor management system began to be implemented, until April and 
May there were no problems of lack of coordination. Furthermore, the impact of declining the lack of coordination 
problem in March was declining of number WIP which is shown at Figure 10 
 

 
Figure 10 Total WIP Company 
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5.2 Managerial Analysis  
 The result after applied shop floor management system in the company are showed in the number of cases 
caused by coordination problems was being much less, with fewer problems in the company, and number of WIP was 
also decreased. The other things such as the number of conflicts was also decreased. In addition, by applying a shop 
floor management system, it has successfully reduce the employee working hours, because there was no recording on 
paper, and production data is more organized and centralized 
 The solution offered was the author to help the other manufacture company that have same problem about 
excessive WIP is creating a system that processes integrated each other. When each processes integrated, then each 
member from various departments can find the number of processes in each process, and if there are problems, they 
can be handled quickly so that they do not interfere with the production planning that has been made, and also problems 
with shipping to customers can be avoided  
 
6. Conclusion 
 The conclusion of this research is by applied a shop floor management system, it was reduced the number of 
WIP by 36121 pcs. The reduction in the number of WIPs was also affected to the cost reduction in the company for 
IDR 541.815.000. The existence of a shop floor management system is a good method for manufacturing companies 
to help maintain or even increase productivity, because it can monitor and control productivity, and the obtained data 
is real time, and also when there are problems, various parties can be involved directly solve the problems 
 
. 
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