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ABSTRACT 

In industrial fields that developed very rapidly, the manufacturing industry was no exception. It was characterized 

by increasing consumer needs and significant competition between companies. With tight connections between 

one industry and another, high-quality products or services became a requirement for competitive advantage and 

a company's need to guarantee business process requirements. In companies, quality control had long been 

established as an important management strategy to achieve competitive advantage. PT Slamet Langgeng was a 

manufacturing industry producing candy products. According to existing data, many defects occurred, causing 

waste in operational costs and affecting the output produced. This paper aimed to analyze the causes of Davos 

Roll defects and formulate quality control plans so that businesses could be more competitive and able to compete 

in the global industry. After further review, three types of defects were identified: soft candy, broken candy, and 

packaging defects. Broken candy had the highest defect rate, reaching 53.89%. These results indicated the need 

for more intense quality control planning. Problem analysis used a fishbone diagram to determine the root causes, 

which served as a reference in the process of preparing quality control plans. 
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INTRODUCTION 
The industrial sector, including the rapidly developing manufacturing industry, is characterized by increasing 

consumer needs and intense competition between companies worldwide (Farida & Setiawan, 2022; Handoyo et 

al., 2023; Sudirjo, 2023). This sector is a cornerstone of economic growth and development, driving innovation 

and technological advancements. The global market demands higher efficiency, superior quality, and cost-

effectiveness, pushing companies to constantly evolve and improve their processes (Kraus et al., 2021; Wichmann 

et al., 2022; Pascucci, 2023). As a result, organizations are compelled to adopt rigorous standards and practices to 

stay ahead in the competitive landscape. 

With tight competition between industries, high-quality products or services become essential for 

competitive advantage and for ensuring the continuity of business processes (Nuresa, Khosi'in, & Febriyani, 

2022). High quality is not just a market expectation but a prerequisite for survival in today’s market (Lawson & 

Samson, 2001; Rajapathirana & Hui, 2018). Companies that fail to meet these standards risk losing their market 

share and credibility. Therefore, quality control has become a vital component of strategic planning in 

manufacturing and service industries. It ensures that products or services consistently meet or exceed customer 

expectations, thus fostering customer loyalty and brand trust. 

Quality control has long been established as an important management strategy to achieve competitive 

advantage (Untoro & Iftadi, 2020). It encompasses various activities, from the inspection of raw materials to the 
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final evaluation of finished products. Implementing effective quality control measures can prevent defects, reduce 

waste, and enhance overall operational efficiency. It also helps in maintaining compliance with industry standards 

and regulations, which is critical for avoiding legal issues and penalties. 

Quality control is necessary for a company, especially in the production line (Zacharias, 2022). According 

to Yang, Arndt, & Lanza (2016), quality control ensures that a company's products or services meet the required 

standards and specifications. This systematic approach to quality management helps in identifying and rectifying 

issues before they escalate, thus saving time and resources. Moreover, a robust quality control system can lead to 

the development of best practices that further enhance production processes and product quality. 

This helps maintain customer satisfaction and loyalty, as customers expect reliable, safe, and high-quality 

products (Albari, 2019; Suhendi & Sabihis, 2021; Grace et al., 2021; Rane et al., 2023). Satisfied customers are 

more likely to become repeat buyers and advocates for the brand, which is invaluable for business growth. 

Additionally, quality control helps improve operational efficiency and reduce costs. By monitoring and controlling 

the quality of inputs, processes, and outputs, companies can identify areas for improvement and implement 

measures to enhance efficiency (Trzeciak & Jonek-Kowalska, 2021). This can lead to cost savings through reduced 

waste, rework, and scrap, as well as improved productivity and resource utilization. 

From these points, it can be concluded that quality control plays a crucial role in maintaining a company's 

reputation and brand image. Consistently delivering high-quality products or services builds trust and credibility 

among customers, suppliers, and other stakeholders, which can result in increased market share, customer loyalty, 

and a competitive advantage (Khadka & Maharjan, 2017; Ali, 2022). The ripple effect of effective quality control 

extends beyond the immediate benefits of cost savings and efficiency. It cultivates a culture of excellence and 

continuous improvement within the organization, leading to sustainable business success. 

PT. Slamet Langgeng is a mint candy manufacturing company with the DAVOS brand. DAVOS candy has 

been produced since 1933 and is still in demand, especially in Central Java, West Java, East Java, and the Special 

Region of Yogyakarta. DAVOS is a legendary brand in Indonesia and remains in production. The longevity of 

DAVOS candy in the market is a testament to its consistent quality and the company’s commitment to meeting 

consumer preferences. Over the years, PT. Slamet Langgeng has adapted to changing market trends while 

maintaining the traditional appeal of DAVOS candy. 

The candy products produced by PT. Slamet Langgeng include DAVOS Roll, DAVOS Lux, DAVOS 

Classic, DAVOS Mild, and DAVOS Mini, which are packaged differently. This diverse product line caters to 

various consumer tastes and preferences, ensuring that there is a DAVOS candy for every occasion. The 

company’s ability to innovate within its product range while preserving the core qualities of its brand has been 

crucial to its sustained success. 

Based on data on DAVOS Roll production from Monday, July 10, 2023, with a production volume of 2003 

kg, there were 31 kg of defective products. If this issue is not addressed, it will result in waste on the production 

line. Therefore, further research is needed to reduce product defects and minimize waste. This underscores the 

need for a follow-up analysis of product quality at PT. Slamet Langgeng, particularly for DAVOS Roll products, 

so they can compete with other mint products produced by competitors. Even though defective candies are re-

ground to be made into candy again, this still results in waste from a lean manufacturing perspective. By addressing 

these defects, the company can improve its lean manufacturing processes, reduce costs, and enhance the overall 

quality of its products. 

 

 

LITERATURE REVIEWS 
Quality Control 

Quality control is an activity to measure the characteristics of a product or service, then compare the results of 

these measurements with the desired standards (Shiyamy, Rohmat, & Sopian, 2021) In a company, quality control 

activities are mandatory because they impact the results of the products produced. If the product does not comply 

with predetermined standards, the company needs to improve its quality. 

Referring to Widjaja et al. (2022), quality control has various objectives, including ensuring the product has 

a size that is in accordance with the plan, minimizing operational costs for inspections, and minimizing production 

costs. Therefore, the manufacturing industry requires extensive quality control of its products (Huda & Safitri, 

2021). 

Quality control needs to be carried out to reduce operational and production costs. Implementing quality 

control on products will ensure they meet the set standards and are approved by customers, thereby providing 

customer satisfaction (Saputra & Purnawati, 2023). 

 

Fishbone Diagram 

Fishbone diagrams, commonly known as cause and effect diagrams or Ishikawa diagrams, are visual tools used 

for problem-solving and root cause analysis (Ciocoiu & Ilie, 2010). Developed by Dr. Kaoru Ishikawa, a Japanese 

quality control expert, the diagram resembles the shape of a fish skeleton, hence the name fishbone diagram 
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(Sakdiyah, Eltivia, & Afandi, 2022). The fishbone diagram can be used as an appropriate visual representation of 

phenomena that involve the investigation of multiple cause-and-effect factors and how they interrelate (Coccia, 

2018). 

To create and use a fishbone diagram, clearly define the problem you want to analyze or solve. The problem 

statement should be concise and specific. This initial step is crucial as it sets the focus for the entire analysis. Next, 

draw a horizontal line across the center of the page or whiteboard. This line represents the fish's spine. On the left 

side of the horizontal line, draw a small box or circle to represent the problem statement. This forms the head of 

the fish. Then, draw several diagonal lines extending from the spine to the head, creating a fishbone-like structure. 

These diagonal lines represent the main categories or factors that may be contributing to the problem. Typical 

categories include People, Process, Equipment, Materials, Environment, and Management. Label each diagonal 

line with one of these categories. Finally, identify the causes within each category. Along each diagonal line, list 

the specific causes under the respective category. These causes can vary depending on the nature of the problem 

but should be comprehensive enough to cover all potential factors. By following these steps, you create a detailed 

visual representation that helps teams visualize the various factors contributing to the problem, facilitating 

structured brainstorming and analysis. 

Fishbone diagrams are a valuable tool for problem-solving because they help teams visualize the various 

factors that can cause problems and encourage structured brainstorming and analysis (Tuti, Ilinawati, & Putri, 

2023). They are commonly used in industries such as manufacturing, healthcare, and quality control to improve 

processes and address problems systematically. 

 

 

METHODS 
The research uses data collected from the company's history between 10-18 July 2023 as a sample for measuring 

the defect rate. The research is divided into several stages: 

 

Identification of Defective Products 

At this stage, product defects occurring in production are identified. This includes Critical to Quality (CTQ) 

factors, which specify the types of defects occurring in production. These will later be used for calculations and 

improvement analysis (Fitria, Tauhida, & Sokhibi, 2023). 

 

Calculation of Defective Products 

In this stage, the percentage of defects is calculated using the total production output and a standard formula. 

Additionally, the Defect per Unit (DPU) and Defect Per Million Opportunities (DPMO) are analyzed using the 

following formulas (Elfanda, 2021): 

 

𝐷𝑃𝑈 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠

(𝑡𝑜𝑡𝑎𝑙 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑥 𝐶𝑇𝑄)
  (1) 

 

𝐷𝑃𝑀𝑂 = 𝐷𝑃𝑈 𝑥 1.000.000  (2)  

 

During this stage, graph analysis is also utilized to analyze the movement of the defect rate to determine whether 

it increases or decreases over time. 

 

Cause and Effect Analysis (Fishbone Diagram) 

After determining the defect rate in the company, a cause and effect analysis is conducted to identify the root 

causes of the problems. This analysis is assisted by the fishbone diagram method, which serves as a reference for 

process improvement. 

 

 

RESULTS AND DISCUSSION 

Results 
Identification of Defective Products 

The following are the results of data collection on production and product defects for Davos Roll in the period 10 

to 18 July 2023: 

 

TABLE 1. Product Defects 

Date Production (Kg) Total Defect (Kg) 

10 July 2023 2003 31 

11 July 2023 3023 48 

12 July 2023 1037 38 
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13 July 2023 1733 44 

14 July 2023 1486 39 

17 July 2023 2010 82 

18 July 2023 2438 78 

Total 13730 352 

 

From the data obtained regarding the number of defective Davos Roll products, the defects can be categorized as 

follows: 

1. Soft Candy: In this defect, the candy is too soft and cannot be marketed. It is selected again for grinding 

and then goes back into the mill. 

2. Broken Candy: In this defect, the candy has broken due to strong pressure or contact with a hard object. 

3. Packaging Does Not Meet Standards: At PT. Slamet Langgeng, packaging that does not meet standards 

is grouped into one category. This includes packaging that is not neat, torn, or slanted. 

 

From the analysis of the types of defects, the data on defects at PT. Slamet Langgeng for Davos Roll products are 

as follows: 

 

TABLE 2. Types of Defects 

Period Date 
Total production 

(Kg) 

Types of Defect (Kg) 

Soft 

Candy 

Broken 

Candy 
Packaging 

1 10 July 2023 2003 13 15 3 

2 11 July 2023 3023 13 33 2 

3 12 July 2023 1037 7 29 2 

4 13 July 2023 1733 13 29 2 

5 14 July 2023 1486 16 16 7 

6 17 July 2023 2010 40 32 10 

7 18 July 2023 2438 18 40 20 

 

Calculation of Defective Products 

After determining the types of defects, the percentage of each defect type is identified as shown in the following 

table: 

 

TABLE 3. Types of Defects 

Period 
Soft 

Candy 

Broken 

Candy 
Packaging Percentage 

1 13 15 3 8,61% 

2 13 33 2 13,33% 

3 7 29 2 10,56% 

4 13 29 2 12,22% 

5 16 16 7 10,83% 

6 40 32 10 22,78% 

7 18 40 20 21,67% 

Percentage 33,33% 53,89% 12,78% 100% 

 

Based on the analyzed percentages, it is known that the highest number of product defects occurred in the 6th 

period (Monday, July 17, 2023), with a defect percentage of 22.78%. The most common type of defect was broken 

candy, which was observed in 7 periods, accounting for 53.89% of the total defective products, meaning it 

constitutes more than half of the defective items. 

In the next stage, the measurement of Defect per Unit (DPU) and Defect per Million Opportunities (DPMO) 

in quality control for Davos Roll products at PT. Slamet Langgeng is conducted. The measurements are as follows: 

 

TABLE 4. Calculation DPO and DPMO 

Production Total Defect DPU DPMO 

2003 31 0,015477 15477 

3023 48 0,015878 15878 

1037 38 0,036644 36644 

1733 44 0,025389 25389 

1486 39 0,026245 26245 



 

 20 - 28 

VOLUME 5 | NUMBER 1 | APRIL 2024  24 

 

2010 82 0,040796 40796 

2438 78 0,031993 31993 

 

After calculating and determining the percentage of defects in the quality control of Davos Roll at PT. Slamet 

Langgeng, the next stage is to analyze the quality control graph for the 7 production periods. This analysis is based 

on the following graph: 

 
FIGURE 1. Graph of Defect Product 

 

From the percentage graph above, it can be observed that the defect percentage increases from one period to the 

next. This trend suggests that the quality value is likely to continue declining in the upcoming periods. Therefore, 

changes or improvements are necessary to enhance and increase the quality value of Davos Roll quality control at 

PT. Slamet Langgeng. 

Before implementing improvements, it is crucial to analyze the factors influencing defects in Davos Roll 

products at PT. Slamet Langgeng. This analysis will help identify the root causes of the defects and guide effective 

corrective actions for the production line. 

 

Cause and effect analysis (Fishbone Diagram) 

This analysis uses a cause-and-effect or fishbone diagram to identify the factors influencing product defects. 

 

Broken Candy 

The following is a fishbone diagram analysis for defects categorized as broken candy: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1. Fishbone Diagram Broken Candy 

In the Fishbone Diagram, broken candy defects occur due to several factors: 

1. Man: This factor influences defects in broken candy products due to a lack of concern for quality among 

workers or machine operators, as well as a lack of caution from workers tasked with placing candy into 
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the machine. 

2. Method: This factor impacts defects in broken candy products due to inappropriate work methods that 

may lead to improper handling or processing of the candy. 

3. Machines: This factor affects defects in broken candy products due to issues such as sensors that cannot 

read correctly, causing the candy to fall and break, as well as inadequate maintenance on the machines, 

leading to frequent problems. 

 

Soft Candy 

The following is a fishbone diagram analysis for defects categorized as soft candy: 

FIGURE 3. Fishbone Diagram Soft Candy 

 

In the Fishbone Diagram related to soft candy defects, several factors contribute to these issues: 

1. Man: The lack of concern for quality among workers or machine operators is a key factor leading to 

defects in soft candy products. 

2. Material: Material factors influencing defects include storing sugar for extended periods, which can lead 

to moisture in the sugar when it is ground. Additionally, incorrect dosages of additional ingredients, such 

as adhesives, can also contribute to the defects. 

3. Machine: Machine-related factors include initial settings that may not align with the company's 

specifications and the presence of water in the machine. The latter causes the candy to become exposed 

to moisture and turn soft. 

4. Environment: Environmental factors such as inadequate cooling or insufficient air conditioning can 

cause defects. If the temperature is not sufficiently controlled, ingredients, particularly sugar, may melt, 

leading to soft candy. 

 

Packaging 

The following is a fishbone diagram analysis for product defects of type packaging. 

 

FIGURE 4. Fishbone Diagram Packing 

In the Fishbone Diagram, defects in packaging that do not comply with standards occur due to several factors: 
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1. Man: This factor influences packaging defects due to a lack of concern for quality among workers and 

machine operators. Issues include workers who are less careful, focus solely on meeting production 

targets rather than maintaining product quality, and those who mix personal problems with work, leading 

to decreased focus and professionalism. 

2. Environment: This factor affects packaging defects through the noise of the Davos Lux packaging 

machine, which can disturb workers. Additionally, the crowded placement of facilities can create a 

distracting work environment, further impacting the quality of the packaging. 

 

 

Discussion 
Quality Control Planning 

The analysis conducted using the Fishbone Diagram provides valuable insights into the factors contributing to 

defects in Davos candy production at PT. Slamet Langgeng. Based on these findings, several recommendations 

for improvement are proposed to address the issues identified for broken candy, soft candy, and packaging defects. 

 

Broken Candy 

The Fishbone Diagram analysis reveals that broken candy defects are primarily influenced by three factors. To 

address these issues, several targeted recommendations are suggested. Firstly, there is a need for comprehensive 

education and training for workers. By increasing their awareness of product quality and emphasizing the 

importance of careful handling, workers can be encouraged to take more care when placing candy into the 

machine. This can help reduce instances of broken candy. Secondly, it is crucial to review and improve workers' 

working postures. Conducting an assessment of how workers interact with the machinery can identify ergonomic 

issues or inefficient practices that contribute to defects. Addressing these issues can enhance the overall handling 

process and reduce breakage. Lastly, machine maintenance plays a critical role in preventing defects. Regular 

checks and repairs of engine sensors are essential to ensure their proper functioning. Additionally, establishing 

Standard Operating Procedures (SOPs) and scheduling routine maintenance can help prevent breakdowns and 

ensure that machines operate smoothly, reducing the likelihood of defects. 

 

Soft Candy 

For soft candy defects, the Fishbone Diagram identifies four key factors contributing to the problem. The 

following recommendations aim to address these issues effectively. Firstly, increasing worker education and 

awareness is essential. Workers should be trained not only to focus on production output but also on maintaining 

product quality. This broader understanding can lead to more careful handling and processing of ingredients. 

Secondly, a review of the raw material management process is needed. Specifically, the purchasing schedule for 

raw materials should be examined to prevent the storage of sugar for extended periods, which can lead to moisture 

issues. Additionally, ensuring that the dosage of additional materials, such as adhesives, is correct can help prevent 

defects. Thirdly, it is important to review the machine's initial settings and ensure that it is dry before use. 

Implementing a practice of drying the machine immediately after washing it can prevent moisture-related issues 

that contribute to soft candy defects. Finally, controlling the production environment is crucial. Adding equipment 

such as air conditioners (AC) to maintain a cooler room temperature can prevent ingredients, particularly sugar, 

from melting. This environmental control can significantly reduce the incidence of soft candy. 

 

Packaging 

The Fishbone Diagram analysis highlights two primary factors contributing to packaging defects. Addressing 

these factors with the following recommendations can improve packaging quality. Firstly, regular supervision and 

training of workers are necessary. By ensuring that workers understand the importance of quality and receive 

professional work education, the likelihood of packaging defects can be reduced. This includes educating workers 

about proper handling techniques and the impact of their work on overall product quality. Secondly, revising the 

facility layout can help minimize disruptions. Separating the Davos Lux machine from the Davos Roll packaging 

area and reviewing the overall layout of the company's facilities can reduce noise and other distractions that affect 

workers. This adjustment can create a more efficient working environment and improve the quality of packaging. 

By implementing these recommendations, PT. Slamet Langgeng can address the root causes of defects in Davos 

candy production, leading to improved product quality and greater operational efficiency. 
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CONCLUSION 
Based on the discussion regarding quality control at PT. Slamet Langgeng for Davos Roll, several conclusions 

can be drawn from the Fishbone Diagram analysis of the three main defects: soft candy, broken candy, and 

packaging defects. The analysis indicates that broken candy represents the highest defect rate, accounting for 

53.89% of the total defects. This is followed by soft candy defects at 33.33%, and packaging defects at 12.78%. 

Given this distribution, it is crucial for the company to focus on addressing the broken candy issue, as it constitutes 

the most significant area of concern. The Fishbone Diagram analysis identifies various factors contributing to each 

type of defect. For soft candy defects, the causes include issues related to man, machine, material, and 

environment. Specifically, improper handling by workers, moisture in stored materials, inadequate machine 

settings, and insufficient environmental control contribute to the occurrence of soft candy defects. In the case of 

broken candy, the primary causes are man, method, and machine factors. These include worker negligence, 

inappropriate work methods, and problems with machinery such as faulty sensors or insufficient maintenance. 

Packaging defects, on the other hand, are influenced by man and environment factors. Issues such as a lack of 

worker attention to packaging quality and environmental distractions like excessive noise and poor facility layout 

contribute to these defects. To effectively address these issues, it is recommended that the company promptly 

review and implement the proposed improvements. By concentrating efforts on the most prevalent defects and 

addressing their underlying causes, PT. Slamet Langgeng can enhance quality control, improve product standards, 

and achieve greater operational efficiency. 
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