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INTRODUCTION 

The business landscape in Indonesia is currently experiencing extraordinary 

growth, which is further supported by advancements in science and technology. As a 

result, the complexity of the business environment is also expanding. Globalization has 

significantly impacted the changes in the strategic landscape. Globalization is an 

inevitable phenomenon that affects all types of organizations, including public 

organizations, corporations, and social entities. In today's globally competitive world, 

innovation is essential for businesses to innovate by creating new ideas, new processes, 

new products, and improving the quality of existing products. As competition among 

companies to gain market access becomes more intense, more companies are competing 

to implement market transformation strategies. A business generally has the same main 

goal, which is to achieve optimal profits based on long-term business growth. However, 

in addition to that, companies must also have the ability to maintain or improve the 

quality of their products, whether in the form of services or goods. Quality control is 

very important in both the service and manufacturing industries. Corporations aim to 

attract clients and meet their needs and desires by ensuring high quality of their services 

or products. By improving product quality, sales will increase, and the costs required for 
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production can be minimized. On the other hand, there has been little quality control 

testing for the use of these techniques during work. The current methods have proven to 

be unreliable or too complicated to implement during work. 

PT XYZ is a company engaged in the production of packaging materials 

specifically for the food and paint industries. Established in the 1970s, PT XYZ has 

grown into one of the leading manufacturing companies in Indonesia. The company's 

main products are the production of paint cans and food cans branded with names such 

as "Khongguan, Nissin, Emco Lux, and others," produced based on a make-to-order 

production system. In practice, there are often obstacles related to errors in the 

manufacturing process or the failure of products to meet the standards set by the 

company and consumers. This is evident in the daily production reports from August to 

November 2023, where each shift had nearly 5-10% of the total production being reject 

goods. As a result, some products were rejected due to non-compliance, and the goods 

produced often suffered from damage, such as scratches, asymmetry, and even 

handprints left by employees, making them unsuitable for shipment to consumers. This 

caused delays in the production schedule that had been agreed upon between the 

company and its consumers, as well as excessive costs for the company to purchase raw 

materials. Based on the issues observed in the field, the company needs to measure the 

causes of defects in production and identify critical quality points in the production 

process to help minimize the potential for delays and reduce rejected products caused 

by poor production processes. The company aims to obtain specific information about 

the functions and interaction relationships of a system through a systematic examination 

of cause-and-effect relationships. 

A study with the same objective as the case study was conducted by Fikri et al. 

(2024), where identified the causes of defects or failures during production, specifically 

on the Rotary Kiln in the Cement Industry, using the FMECA method. The results of 

this study found 11 types of failure modes in the rotary kiln machine, including cracks 

in the tire, leakage in the damper valve controller, jammed reject gate, rough noise in 

the reducer inching, detached deflector, worn-out gate, damage to the lamela inlet, 

detached actuator inlet, worn-out pinion bearing, worn-out support bearing, and noise 

in the marland coupling. After conducting the FMECA analysis, the failure mode that 

requires special attention is the crack in the tire. Therefore, this research also applies the 

FMECA method to identify which risks have significant potential and require preventive 

actions to prevent incidents and identify the causes of production defects. The reason 

for choosing the FMEA method in this research is because FMEA is a combination of 

the FMEA method and critical point analysis using a critical matrix. FMECA can be 

easily implemented without advanced analytical techniques, but it is essential to 

understand its objectives and operations. In general, FMECA is performed after design 

to determine whether component failures prevent the system from meeting the safety 

levels associated with its function. Rahman and Fahma (2021) state that FMECA is a 

method used to assess potential risks in equipment, processes, and systems. FMEA is 

used to identify factors that may cause errors, evaluate their impact on production 

outcomes, identify preventive actions, and take necessary steps to prevent failures. 

In an innovative step toward a deeper understanding of quality improvement 

through the FMECA method, this study is designed to introduce novelty by combining 

elements such as cause-and-effect diagrams and Risk Priority Number (RPN) from 

previous research. This study not only measures the causes of defects in production and 

critical points but also seeks improvements in solving issues faced by the company. 

Therefore, this research incorporates sub-elements of RPN from the study by Rizqika.A 
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& Manbubah.N (2022), focusing on criticality levels to determine the classification of 

issues within critical areas. It also incorporates Rahman & Fahma's (2021) research on 

sub-elements of Pareto diagrams, prioritizing failure modes, fishbone diagrams, and 

adds the 5W-1H method for recommendations aimed at PT. XYZ. This research is not 

only an extension of the FMECA method but also includes improvement 

recommendations to reduce problems occurring at PT. XYZ. By combining elements 

from previous studies, this research creates a deeper and more contextual narrative, 

helping the company measure the causes of defects in production and critical points 

while providing recommendations for improvements. The main objective of the study 

is to measure the causes of production defects and critical quality points in the 

production process at PT. XYZ using the FMECA method. With a clear background and 

objective, this study is expected to provide insights into the causes of production defects 

and critical points at PT. XYZ, aiming to minimize potential delays in goods and reduce 

rejected products caused by suboptimal production processes. 

 

MATERIALS AND METHODS 

This research is based on a qualitative descriptive approach using valid data in 

the form of written information from individuals or observable behavior. The FMECA 

method is used to identify the causes and factors of component failure. Surveys, 

interviews, focus groups, and documents are used as data collection methods. The 

survey is conducted to assess the condition of equipment and gather historical data and 

documents. Maintenance activities determine company operations, equipment 

performance, and provide detailed descriptions. In this study, the Risk Priority Number 

(RPN) and criticality points are used as failure levels. 

FMECA is a systematic approach used to identify and analyze all possible failure 

modes of various components in a system. It also assesses the consequences of system 

failures and provides strategies to prevent or mitigate the impact of those failures. 

FMECA is divided into two parts: failure mode effects analysis (FMEA) and criticality 

analysis (CA). The FMECA method is an advanced level of FMEA designed to assess 

risks associated with all types of errors. The goal of FMEA is to design the necessary 

maintenance procedures to eliminate failure points and prevent catastrophic or severe 

consequences from those failures. Its fundamental purpose is to initiate actions that 

reduce the likelihood of process errors. "Failure Modes and Effects Analysis (FMEA) 

is a systematic process to identify potential failure modes, their causes, and their impacts 

on system performance." This is done by combining the frequency ranking of 

occurrence (usually referred to as O), the severity rating (usually referred to as S), and 

the detection index (commonly referred to as D), where RPN = O × S × D. 

The occurrence, severity, and non-detection failure modes have ranking 

values/scales from 1 to 10. The final results of the risk factors for all failure modes will 

be prioritized in descending order, and the most severe level will be determined. Then, 

the criticality value is calculated using the CA method, which is the sum of each failure 

mode's criticality in a production process at the corresponding severity level. 

Table 1. Criticality Level 
Degree of criticality Value Criticality 

Minor 0-30 Acceptable 

Medium 31-60 Tolerable 

High 61-180 

Very High 181-252 
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Critical 253-324 Unacceptabl

e Very critical >324 

 

 
Figure 1. FMECA's Severity, Occurrence, and Detection 

The information from observations and interviews consists of failure mode data 

or defect data that causes significant waste throughout the process. This data includes 

information on the severity, occurrence, and detection of each failure, which is then used 

to determine the Risk Priority Number (RPN). Field observations are used to collect 

data to identify the failure modes that occur during the production process at PT. XYZ, 

and the next step requires calculating the RPN values. The RPN values are obtained by 

the company after assessing the severity, occurrence, and detection levels. At this stage, 

the researcher compiles a comprehensive list of potential issues that may arise and 

documents the actual errors that occurred during the production process. 

The next step after the RPN values are available is to establish priorities by 

assigning priority rankings. The sequence of criticality levels is arranged from the 

highest to the lowest using a Pareto diagram. The goal is to implement improvements 

efficiently with the available resources, with a particular emphasis on prioritizing the 

improvements. 

The results of the prioritization process using the Pareto diagram show three 

categories of criticality levels for each failure mode. Then, a further prioritization 

process is conducted using a criticality matrix. The main priority sequence is determined 

based on the data obtained from the criticality matrix. The next step involves identifying 

the root causes of the failures using a fishbone diagram technique. Finally, the last step 

is to make recommendations using the 5W+1H method. The 5W+1H method is very 

simple, and due to its simplicity, it can generate new ideas for improvements. These 

improvement suggestions are used by the company to enhance its production process. 

 

RESULTS AND DISCUSSIONS 

Results 

The FMECA analysis conducts field observations to obtain data related to 

system errors that occur during the manufacturing process. For each step, prioritizing 

the use of FMECA allows the team to quickly identify the issues. The data is obtained 

from observations and the author's considerations of the company, identifying the 

company based on the experience of management who have long been involved in the 

company's production process. Failure modes are classified based on contingency 

analysis, and their impact is predicted using a system risk matrix. In this case, the 

company involves production and QC managers to obtain the Risk Priority Number 

(RPN). Another weakness is related to the Risk Priority Number (RPN). Subsequently, 

after determining the critical points through general communication with the company, 

the determination of these critical points aims to prioritize the types of errors according 
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to their severity and occurrence levels. Table 2 shows the results of the RPN values and 

each failure mode. 

Table 2. Risk Priority Number (RPN) Values and Each Failure Mode. 
Process Num. 

Identity 

Failure Mode Severit

y 

Occuranc

e 

Detection RP

N 

Criticali

ty 

Distributio

n 

1.1 The raw materials are 

experiencing physical 

damage. 

8 7 2 112 Tolerabl

e 

Cutting 2.1 The cutter blade is 

not sharp. 

6 5 7 210 Unaccep

table 

 2.2 The cutting machine 

is overheating. 

1 2 6 12 Accepta

ble 

 2.3 The cutting machine 

sensor is not 

functioning. 

4 5 1 20 Accepta

ble 

Assemblin

g 

3.1 The assembly control 

tool is not 

functioning. 

7 6 4 168 Tolerabl

e 

 3.2 The machine 

frequently jams due 

to excessive dust. 

8 7 1 56 Tolerabl

e 

 3.3 The raw materials are 

colliding with each 

other. 

9 9 2 162 Tolerabl

e 

 3.4 The machine chain is 

not running. 

4 4 4 64 Tolerabl

e 

 3.5 The machine feeder 

is broken. 

5 3 1 15 Accepta

ble 

Packing 4.1 There are fingerprints 

left by employees. 

4 6 10 240 Unaccep

table 

 4.2 The production items 

fell from the packing 

machine. 

2 2 7 28 Accepta

ble 

 4.3 The accumulation of 

production items is 

too high. 

6 8 4 192 Unaccep

table 

 

Before determining the selection of failure modes, the priority of failure modes 

must be established. To determine the priority of failures, a Pareto diagram is required. 

Since there are many different factors that will influence the process outcomes, a Pareto 

analysis helps classify key factors that contribute to the maximum errors. The purpose 

of the Pareto Diagram is to visually represent the failure levels in descending order, 

starting from the far right of the chart and peaking at the far left. With this order, it 

becomes easier to identify the failure points that should be prioritized for investigation 

and finding the causes of the failures. "The data obtained from PT. XYZ consists of 

failure modes with a total of 12 failure modes." After reviewing the 12 failure locations 

listed in Table 2 and considering the 3 different levels of criticality, the next task is to 

establish the main priorities of these failure points. This can be achieved by referring to 

the Pareto diagram illustrated in Figure 2. 
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Table 3. Priority of Production Process Failure Modes 

Num. Failure Mode RPN Cumulative (%) 

1.1 There are employee fingerprints left on 

the items. 240 

19% 

2.1 The cutter blade is not sharp. 210 35% 

2.2 The accumulation of production items is 

excessive. 192 

50% 

2.3 The assembly control tool is not 

functioning. 168 

63% 

3.1 The raw materials are colliding with 

each other. 162 

76% 

3.2 The raw materials are experiencing 

physical damage. 112 

85% 

3.3 The machine chain is not working. 64 90% 

3.4 The machine frequently jams due to 

excessive dust. 56 

94% 

3.5 The production items fell off the packing 

machine. 28 

96% 

4.1 The cutting machine sensor is not 

functioning. 20 

98% 

4.2 The machine feeder is damaged. 15 99% 

4.3 The cutting machine is overheating. 12 100% 

 

 
Figure 2. Pareto Diagram 

 

Based on the observations of the author and the company, it was found that codes 

2.2, 2.3, 3.5, and 4.2 are Acceptable. Acceptable means that the production process at 

these stages has been carried out well, and no improvements are needed. At levels 1.1, 

3.1, 3.2, 3.3, and 3.4, they are Tolerable, meaning the production process can continue, 

but revisions need to be made at these stages. Codes 2.1, 4.1, and 4.3 are Unacceptable, 

where the production process should be halted and immediate improvements are 

necessary, as a failure at these points could result in the loss of the quality of incoming 

raw materials. 

 

Discussions 

Based on the calculated RPN values, a total of 12 failure modes were identified 

using data obtained from PT. XYZ. The RPN calculation results were then examined 

using the Pareto diagram. The principle of the Pareto diagram prioritizes "critical issues" 

by arranging failure modes in descending order of magnitude. The analysis results using 
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the Pareto diagram showed that there are 8 primary failure modes with the highest priority, 

which are: Employee fingerprints left on the items, Cutter blade not sharp, Excessive 

accumulation of production items, Assembly control tool not functioning, Raw materials 

colliding with each other, Raw materials experiencing physical damage, Machine chain 

not running, and Machine frequently jamming due to excessive dust. After identifying the 

8 failure modes from the Pareto diagram, the next step in prioritization is done using the 

criticality matrix. The criticality matrix works by reassessing priorities when identical 

RPN values are identified, taking into account the severity and occurrence levels. 

 
Figure 3. Criticality Chart 

 

Using the Pareto diagram and criticality matrix, the prioritization of failure modes 

can be determined as follows: Raw materials experiencing physical damage, assembly 

control tool not functioning, machine frequently jamming due to excessive dust, raw 

materials colliding with each other, and excessive accumulation of production items. 

Table 4. Priority of Failure Modes Based on the Criticality Chart Results 

Num Failure Mode RPN 

2.2 Excessive accumulation of production items. 192 

2.3 The assembly control tool is not functioning. 168 

3.1 The raw materials are colliding each other. 162 

3.2 The raw materials got physical damage. 112 

3.4 The machine frequently jams due excessive dust. 56 

 

The next step is to perform an analysis to identify the causes leading to the failure 

modes depicted in the criticality chart using the fishbone diagram technique. Based on the 

criticality matrix results, the highest priority is the excessive accumulation of production 

items, which occurs during the packing process. In this process, the use of cardboard or 

cartons often results in the accumulation of production items, causing the canned products 

to become damaged or dented due to being pressed against each other. Furthermore, this 

accumulation in the packing process can hinder production as it must wait for the packing 

process to clear the excess items before continuing production, significantly delaying the 

overall process. The fishbone diagram, also known as the Ishikawa diagram or cause-and-

effect diagram, is a visual method used to illustrate the various causes of a particular event 

or phenomenon. During the fishbone diagram analysis, the researcher examines several 
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Method: 

- There is no (SOP) in  

   place. 

- The placement of the  

   packing section is not  

   ergonomic. 

Material: 

- Defective or damaged  

  materials. 

-Inconsistent and  

 imprecise raw material  

 size. 

Human: 
- Human limitations. 

- Inaccuracy & Fatigue. 

- Lack of coordination. 

 

Machine: 

- Production process  

   machine speed is too fast. 

- Limitations of the  

   automatic sensor in the  

   production machine. 

factors, specifically: materials, procedures, people, and machines. Below is the fishbone 

diagram illustrating the failure mode: Overaccumulation of manufacturing resources. 
 

 

 

 

 

 

 

 

 

 

 

Figure 4. Fishbone Diagram for Excessive Accumulation of Production Items 

 

After identifying the priority failure points through the use of the criticality matrix 

and Pareto diagram, the next step is to formulate recommendations for PT. XYZ using 

the 5W+1H method. Analyzing issues using the 5W+1H approach, the main problems in 

production can be identified, and the questions "what, when, where, who, why, and how" 

can be answered. 

Table 5. 5W+1H Recommendations for SOP on Excessive Accumulation of Production 

Items 
No Movement Problem 

1 What “What the purpose of mitigation? 

Create SOP for Production Goods Piling. 

2 Why 

 

Why improvements are made? 

To maintain and produce good products while minimizing product defects 

in accordance with the company's expectations. 

3 Where Where the action plan will be implemented? 

This improvement will be implemented in the packing production process. 

4 When When improvements will be made? 

This improvement will be implemented as soon as possible due to the 

frequent occurrence of damaged products caused by excessive 

accumulation of production goods, as well as the lack of efficiency in the 

production process. 

5 Who Who is going to do it? 

The production department and operators, in particular, are expected to 

become more skilled in performing their tasks. 

6 How How will it be implemented? 

a. Management and the QC department will have full control over 

every defect that occurs. 

b. Management improves the product quality starting from the raw 

materials by selecting high-quality materials, thereby reducing 

damaged raw materials caused by accumulation 

c. Tighter supervision to ensure that workers carry out their tasks 

more seriously, without any distractions or jokes during work 

d. Providing training for workers who are considered to have 

difficulty performing their tasks 

Production 

goods piling 

up. 
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e. Re-evaluating the production process machines if they are 

considered too heavy or burdensome during production 

 

CONCLUSION 

Based on the findings and analysis of the research conducted, it can be concluded 

that the researchers have identified five failure modes as priorities, namely: excessive 

accumulation of production goods, malfunctioning assembly control tools, raw materials 

colliding with each other, raw material physical damage, and machines frequently 

jamming due to excessive dust. The main factors contributing to product defects in the 

can production process are the lack of a standardized SOP, poorly ergonomically placed 

packing areas that hinder production processes, inattention and fatigue experienced by 

employees, and the production machines being too fast for the human workforce to keep 

up. To eliminate excessive accumulation of production goods, it is necessary to provide 

training for workers who find their tasks difficult, re-evaluate the production machines if 

they are deemed too burdensome in the production process, improve product quality 

starting from the raw material selection by choosing high-quality materials, and 

implement full control over each defect. By using the FMECA method, one can 

proactively mitigate potential failures and establish a foundation for further strategy 

development. By utilizing the FMECA method, we can assess how well the end-to-end 

waste management goals have been achieved. 
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