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 Abstract— PT. Mitrasukses Engineering Indonesia 

(MEI) is a manufacturing company specializing in custom 

machine production. The company has an operational 

division responsible for managing product orders until 

they are delivered. The main problem in the operational 

division of PT. MEI is the inconsistency between product 

designs and customer needs, leading to machine design 

redesigns and delays in order processing. Therefore, a 

more detailed analysis of potential errors is required, 

followed by recommendations for improvement through 

business process improvement. The methodology used to 

analyze potential errors is the Failure Mode and Effect 

Analysis (FMEA) method. Meanwhile, the methodology 

used to provide improvement recommendations is the 

Business Process Improvement (BPI) method with the 

streamlining tools. The improvement measures adopted 

include streamlining tools such as Standardization, 

Upgrading, Simplification, Automation, and Error 

Proofing. Simulations will be conducted after modeling the 

improved business process based on the improvement 

recommendations. The simulations compare the time 

between the current business process model (as-is) and the 

improved business process model (to-be) to determine the 

percentage increase in efficiency. Efficiency occurs due to 

changes in process activities in the current business 

process that have been improved. The simulation results 

indicate an efficiency improvement in the product 

ordering process by 16.58%, material procurement 

process by 35.37%, production process by 38.85%, and 

product delivery process by 22.42%. 

 
Index Terms— business process modeling, FMEA 

(Failure Mode and Effect Analysis), BPI (Business Process 

Improvement), business process simulation.  

I. INTRODUCTION 

he business process in the manufacturing industry 

is                   based on observations of each product, focusing 
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on providing products in the market as a result of 

operational activities. However, the manufacturing 

industry is often challenged due to changes in the 

business environment and increased competition. 

According to data from the Ministry of Industry in 

2023, the manufacturing sector plays a significant role 

in contributing to the national GDP by 16,39%, 

making it the largest contributor tosupporting the 

national economy [1]. 

PT. Mitrasukes Engineering Indonesia is a company in 

the manufacturing sector related to Mechanical, 

Electrical, and Steel Construction in Pasuruan City. In PT, 

Mitrasukses Engineering Indonesia has several divisions 

involved in the company’s business processes, one of 

which is the operational division that has a role in 

carrying out the main activities at PT. Mitrasukses 

Engineering Indonesia. 

Based on the results of interviews with the CEO of 

PT. Mitrasukses Engineering Indonesia, there are 

several issues in the operational division, such as delays 

in the production process that are caused by delays in 

material delivery and many redesign processes, both in 

the design processes and production processes. 

According to the interview with PT. Mitrasukses 

Engineering Indonesia, it’s also known that almost 20% 

of the entire business processes in the operational 

division experienced delays in the past year. 

Based on the issues described, there is a need for an 

evaluation of the business processes in the operational 

division at PT. Mitrasukses Engineering Indonesia. This 

evaluation is conducted to assess the risk of failures that 

may occur in the operational division’s business 

processes using the Failure Mode and Effect Analysis 

(FMEA) method. FMEA facilitates the identification of 

potential failures by assessing the risk of failure, which is 

useful for determining corrective actions based on their 

urgency [2], [3]. 

Furthermore, business process improvement is 

carried out based on the evaluation results obtained 

using the Business Process Improvement (BPI) method. 

BPI helps optimize business processes to achieve more 

efficient outcomes compared to the previous business 

processes [4]. 
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The outcomes of the business process enhancement 

will be subsequently evaluated through simulation, 

which will be utilized to compare the time efficiency of 

the previous business process with that of the enhanced 

business process. Based on the simulation results, can 

be known how effective and efficient the recommended 

business process is. 

II. BACKGROUND 

A. Business Process 

Business processes represent assets owned by an 

organization because they have a direct impact on 

services or products that affect the customer 

experience [5]. For optimal business process operation, 

organizations need to pay attention to every issue that 

arises in the business process. Issues in business 

processes usually occur due to communication 

differences and difficulties in interaction between 

functional areas in an organization [6]. 

B. Functional Decomposition 

Functional decomposition is a process of resolving 

complex functional relationships into parts that make 

them easy to understand [7]. Meanwhile, functional 

decomposition is defined as a concept that breaks 

down the complexity of business processes [8]. 

Therefore, functional decomposition can be used to 

generate business functions into business processes. 

C. Business Process Model Notation (BPMN) 

The visualization of business processes uses 

Business Process Model and Notation (BPMN). 

BPMN is a process model that utilizes graphical 

notations to represent organizational process 

activities, making it easily understandable for business 

users. BPMN provides standards that are useful in 

associating the gap between business process design 

and implementation [9]. Business Process Model and 

Notation (BPMN) is also represented as a model for 

executing integrated processes among different 

systems [10]. 

D. Failure Mode and Effect Analysis (FMEA) 

Failure Mode and Effect Analysis (FMEA) is one 

method that focuses on preventing failures and 

improving safety and user satisfaction [11]. FMEA is 

used to analyze the potential failures in a component 

and classify them based on the magnitude of the 

potential failure and the impact of the failure that may 

occur [12]. 

Failure Mode and Effect Analysis (FMEA) uses 

parameters to facilitate the process of identifying 

potential failures [13]. There are three types of 

assessment parameters in FMEA, such as severity 

level (S), occurrence level (O), and detection level (D). 

Each of these assessment parameters will be calculated 

to obtain the Risk Priority Number (RPN) that is used 

for determining the priority of risks that need to be 

handled immediately. 

E. Business Process Improvement (BPI) 

Business Process Improvement (BPI) is an approach 

to managing business processes and resolving 

occurring issues that focus on improving business 

processes rather than changing organizational culture 

[14]. There are five phases in BPI, which include: 

1. Organizing for Improvement 

In this phase, the process is ensured by building 

understanding and commitment as well as 

determining the responsible team to do 

improvement. 

2. Understanding the Process 

In this phase, the process involves understanding 

alldimensions related to the current business 

process within an organization. 

3. Streamlining 

In this phase, the process is improve 

effectiveness, efficiency, and adaptability to 

achieve the goals of the business process 

improvement accomplished by 12 tools available 

in this phase, which is part of the improvement 

techniques in BPI. 

4. Measurement and Control 

In this phase, the process implements a system to 

measure and control activities when conducting 

business process improvement. 

5. Continuous Improvement 

In this phase, improvements are implemented 

periodically. 

I. RESEARCH METHODS 

Fig. 1. Research Flow Diagram  
The research begins with a literature review to 

assist the researcher in getting an understanding of the 

research topic through related theories. In the initial 

stage, the researcher can search for theories related to 

the evaluation and modeling of business processes 

from books, journals, and previous research. Next, the 

researcher can collect business process data obtained 

through interviews with the company’s stakeholders 
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and observations related to the business processes 

occurring in the company. Then, the collected 

business process data will be identified to determine 

the existing business functions in a company. The next 

step is to model the current business process functions 

using the Business Process Model Notation (BPMN) 

that is supported by Bizagi Modeler. On the other 

hand, validation of the current business process 

modeling is conducted with the company to ensure 

that the modeled business processes are accurate.The 

following stage is evaluating the business processes 

using the Failure Mode and Effect Analysis (FMEA) 

method to identify potential failures in the business 

processes. Validation of the current business process 

evaluation also does with the company’s stakeholder. 

The results from FMEA are analyzed using Business 

Process Improvement (BPI), then modeling the 

business process improvement. Furthermore, a 

business process simulation is conducted to compare 

the average time between the current business 

processes and the recommended business processes. 

The final step is providing conclusions and 

recommendations that are useful to answer the 

problem and give considerations for future research. 

III. RESULT AND DISCUSSION 

A. Business Process Modeling and Evaluation 

The identification of business processes is conducted 

after data collection through observation and interviews 

with stakeholders at PT. Mitrasukses Engineering 

Indonesia. The identification of business processes is 

doing the functional decomposition that transforms 

business functions into business processes. From the 

business processes, the decomposition is breaks again 

into the smallest functions, namely activities. Based on 

interviews, the operational division consists of four 

business processes, namely the Product Ordering, 

Material Procurement, Production, and Product 

Delivery processes. The functional decomposition at 

PT. Mitrasukses Engineering Indonesia can be seen in 

Figure 2 

Fig. 3. Material Procurement Business Processes (as-is) 

 

 
 

Fig. 2. Functional Decomposition 

In Figure 2, it’s shown that the research is only 

focused on the operational division because it has role 

of the top- level business function. Next step is 

modeling the current business processes using the 

BPMN that show in Figure 3, specially related to 

Material Procurement process 

 

Fig. 3. Material Procurement Business Processes (as-is) 

 

Then, an FMEA anlaysis is conducted on the Material 

Procurement business process to obtain the Risk Priority 

Number (RPN) that derived from three factors, such as 

severity, occurrence and detection levels. The RPN that 

has high values indicate that the failure has a high 

potential risk. The analysis of potential failures using 

FMEA method can be seen in Table 1. 
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Table 1. FMEA Analysis of Material Procurement Business 

Processes 

 

Based in the analysis of potential failures in the 

material procurement business process using FMEA 

method as explained in Table 1, the highest RPN value 

is 105, which is in material inspection activity 

performed by the quality control department, This 

activity has the potential for errors in quality checking 

due to lack of supervision during inspection that 

resulting the material not meet the company’s standards. 

Meanwhile, the lowest RPN value is 35 that found in 

the activity of create material Purchase Order 

documents. This activity involves unclear material 

description due to carelessness of material details that 

can impact to noncomformity of material received. 

B. Business Process Recommendation 

The redesign of the business process is using 

Business Process Improvement method with 

streamlining tools. In the redesign of the business 

process, key areas are identified to address potential 

failures that obtained from the evaluation of the 

business process using Failure Mode and Effect 

Analysis (FMEA) method. The redesign of the Material 

Procurement business process can be seen in Table 2. 
 

Table 2. Material Procurement Business Process Improvement 

Plan 

Based on the design of improvement to the material 

procurement business process contained in Table 2, 

solutions are explained to overcome potential failures in 

material procurement business process activities, such 

as optimizing workflow and implement management 

systems. 

 

The changes applied to other three business processes 

areas follows: 

 

1. Product Ordering Business Process 

 

Changes were made to several activities by 

implement streamlining, including Standardization with 

applying ISO 9001:2015 standards to each document 

required in the product ordering business process, 

Upgrading with implementing Google Workspace and 

Automation with applying payment aggregator 

automation for down payment for product orders. 

 

2. Production Business Process 

 

Changes were made to several activities by 

implement streamlining, including Error Proofing by 

conducting product checklist during the production 

process, Standardization with applying ISO 9001:2015 

standards to each document required in the production 

business process, Simplification with combining 

activities with similar goals and Simple Language with 

applying clear descriptions to the necessary documents. 

 

3. Product Delivery Business Process 

 

Changes were made to several activities by 

implementing streamlining, including Standardization 

with applying ISO 9001:2015 standards to each 

planning activity based on standard guidelines and 

Automation with applying payment agregator for final 

product payments.  

The model of business process improvement is 

process model recommendation using BPMN. The 

model of business process improvement is represent 

based on the results of the redesign of the business 

process using streamlining tools in the BPI method. The 

model of the Material Procurement business process 

improvement can be seen in Figure 4. 
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Fig. 4. Material Procurement Business Processes 

 

C. Business Process Simulation 

The business process simulation conducted on all 

four business processes within the operation division 

PT. Mitrasukses Engineering Indonesia. The simulation 

is peformed at process validation level and time analysis 

level. In process validation level indicated that all task 

processes in the four business processes, both as-is and 

to-be are considered valid because instance start and 

instance complete has same amount. 

The product ordering business process is simulated 

over a period of 1 month with total of 5 product orders 

and rarely increase in orders. The simulation of 5 

product orders within a month indicates that the 

instances ser for simulation are 5 instances. Meanwhile 

the duration of each activity in the product ordering 

business process is based on interviews with PT. 

Mitrasukses Engineering Indonesia. The simulation 

results for the four business processes can be seen in 

Table 3. 

 

Table 3. Comparison of Time Analysis Simulation Level 

 
 

It can be seen in Table 3 that there is an improvement 

in efficiency in all four business processes in the 

operational division of PT. Mitrasukses Engineering 

Indonesia. This Indicated that the product ordering 

business process improvement is capable of reducing 

current issues in the product ordering business process. 

The recommended improvements for the product 

ordering is use Google Forms for get order and use 

Google Workspace for collaboration within employees, 

standardizing the required documents and also 

implementing an automated payment system. 

The business process improvement in material 

procurement also effectively handled the current issues 

in the material procurement process. Recommended 

improvements for the material procurement business 

process include implementing warehouse management 

systems and collaborating in material inspection 

processes. Similarly, the business process improvement 

in production can reduces current issues in the 

production process. Recommended improvements for 

the production business process include implementing 

clear documentation related detailed product design, 

conducting pre-inspection activities during the 

production process, simplifying production planning 

activities and user Google workspace to collaborating 

withing employees. 

Furthermore, in the business process improvement for 

product delivery can handled current issues. 

Recommended improvements for the product delivery 

business process include conducting assembling 

planning activities and use system to generate invoice 

automatically. 
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IV. CONCLUSION 

A. Conclusion 

Based on the results of the research and discussion, the 

conclusions of this research are as follows: 

1. Business process evaluation is using Failure Mode 

and Effect Analysis (FMEA) method based on 

observations and interviews with the operational 

division of PT. Mitrasukses Engineering Indonesia. The 

results of the business process evaluation     show     that     

potential     failure accompanied by Risk Priority 

Numbers (RPN) that indicate the priority of these 

failures. The evaluation results indicate failure in the 

product ordering business process with the highest RPN 

is design discrepancies, failure in the material 

procurement business process with the highest RPN is 

mistake in checking the quality and quantity of 

materials, failure in the production business process 

with the highest RPN is machine cutting not working 

properly, and in the product delivery business process 

with the highest RPN is unusable due to assembling 

errors. 

2. Business process improvement in the operational 

division of PT. Mitrasukses Engineering Indonesia is 

using Business Process Improvement (BPI) method 

with streamlining tools that resulting the improvement 

recommendations to handled potential failures in each 

business process. The model of business process 

improvement is using BPMN that performed after get 

recommendations, including the implementation of 

product design checklists, activity simplification, using 

Google Workspace for real-time monitoring, get invoice 

automation and improvement planning activities. 

3. Business process simulation is using Bizagi 

Modeler at process validation level and time analysis 

level in each business process in the operational 

division of PT. Mitrasukses Engineering Indonesia, both 

in the current business processes and the improved 

business processes. The simulation results provide a 

comparison of time between the current business 

processes and the improved business processes that 

useful for determining the efficiency improvement of 

the business process. The results of the business process 

simulation in average time show an efficiency 

improvement in the product ordering business process 

by 16.58%, the material procurement business process 

by 35.27%, the production business process by 38.85%, 

and the product delivery business process by 22.42%. 

B. Suggestion 

The suggestion that researcher can provide based on the 

research are as follows: 

1. The results of this research can be used as a 

reference in designing information systems to handled 

potential failures in the operational division of PT. 

Mitrasukses Engineering Indonesia. 

2. Conduct further simulation using Bizagi Modeler 

at resources analysis level and calendar analysis level to 

reduce potential errors in terms of time and cost. This 

would be useful for estimating a business process that 

takes place over a period of time. 
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