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ABSTRACT

A company that prioritises quality will have an advantage in the global market because not
all companies can achieve and sustain high levels of quality. Wahana Interfood Nusantara
Company is Indonesia's most complete cocoa bean processing company under the
SCHOKO brand. The company processes raw cocoa beans to produce high-quality
chocolate and cocoa products. One of the products that experienced defects at Wahana
Interfood Nusantara Company was the white couverture chocolate product. The problem
statement of this study was what types of defects contribute to the poor quality of white
couverture chocolate and what factors contribute to the defects. The aim and objectives of
this study were to identify and analyse the current quality state of the production process
of Product White Couverture chocolate at Wahana Interfood Nusantara company, Analyse
the data collected during the production process of Product White Couverture chocolate to
come up with root causes and identify the optimum solution, and Identify improvements
made because of proposed solutions. This study uses the DMAIC method (Define,
Measure, Analyze, Improve, and Control). They obtained 5 Critical to Quality chocolate
attributes: broken, cracked, peeled-off, soft, and porous. Regarding the p-chart control
calculation, the CL, UCL, and LCL values were 0.024, 0.026, and 0.022. It means the data
result is in control. The DPMO value was 4788.49, and the Sigma value was 2.496, which
means that the white couverture chocolate production process is in Indonesia's average
Sigma value industry. It was found that 80% of the most dominant defects were peeled off
(38.5%), cracked (28.7%), and broken (25.3%). The identified factors include workers or
employees (people), tools (equipment), the environment (environment), and methods
(methods). Suggestions for improvements are given to maintain regular machine

maintenance, conduct employee training, and carry out SOPs correctly.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF STUDY

In this century, consumers, as product users, are becoming more critical and pickier
in their product selection due to technological and economic advances in the global market.
Competition in the industrial sector and client satisfaction necessitate constant innovation
by companies. The quality of a product is just as important to consumers as the quantity.
Product quality is a benchmark for assessing the maturity of the manufacturing industry in
producing quality products. Consumers will judge a good company if it has covered three
aspects of the production process, which include zero defects (no defects), zero breakdowns
(no failed processes), and zero accidents (no accidents). However, these three aspects are
very difficult to achieve if the control of the production process is not implemented properly
(Bakti & Kartika, 2020). The company that prioritizes quality will have an advantage in the
global market because not all companies can achieve and sustain high levels of quality. In
addition, manufacturing, product development, and service are under intense pressure to
become more efficient, effective, and productive. Based on various success stories from
other organisations found in the literature, they began implementing the Six Sigma
methodology to meet these stringent requirements, which proved to be a successful

approach

Quality control aims to is to develop, design, produce and service a quality product
that is most economical, most useful, and always satisfactory to the consumer (Ishikawa &
ISHIKAWA, 1985). Product defects can have a detrimental impact on a company's bottom
line by diminishing customer satisfaction and confidence in a product. Quality control can
also be interpreted as an integrated effort within a company to maintain the quality of the
goods produced to match the characteristics and specifications of the products produced
(Bakti & Kartika, 2020). Moreover, Quality control is an effort to maintain the products'

quality to comply with the specifications established based on company policy.
1



Technically, quality control aims to determine whether it is going according to plan, has

been carried out efficiently, and is possible improvements (Nasution & Sodikin, 2018).

1.2 PROBLEM STATEMENT

Quality problems are common in production processes including in the chocolate
production process. They also occur in Wahana Interfood Nusantara Company. A
company's output is not meeting customer expectations because the white couverture
chocolate on the body surface is not very good. It is difficult to achieve zero faults
throughout the entire production process. Typically, this cause-and-effect study involves
man, method, machines, material, and environment. Therefore, the best way to enhance the

process is to minimise errors as much as feasible.

The research will uncover the answer to the following questions:

1. What types of defects contribute to the poor quality of white couverture chocolate
in the moulding prosses?

2. What are the factors contributing to the defects?

1.3 AIM AND OBJECTIVES

The study aims to identify the effects of implementing the DMAIC methodology in
improving the quality of the chocolate production process at Wahana Interfood Nusantara
Company. To achieve the aim, the following objectives are set:

1. Identify and analyse the current quality state of the production process of Product

White Couverture chocolate at Wahana Interfood Nusantara company.
2. Analyse the data collected during the production process of Product White
Couverture chocolate to come up with root causes and identify the optimum

solution.



3. Identify improvements made as a result of proposed solutions.

1.4 SCOPE AND LIMITATION

The study was held at the Wahana Interfood Nusantara Company, Bandung,
Indonesia . The study was limited to only one product, the product is white couverture
chocolate. The data for improvement purposes was taken from January 2022 until July
2022. The study was limited to investigating the causes of defects from moulding processes

and the steps taken for quality improvement in the production area.

1.5 ORGANIZATION OF THE DISSERTATION

There are five chapters in the dissertation. The background of the study, the problem
statement, the study aims and objectives, scope and organization of the dissertation are all
included in the first chapter. The literature review is summarised in the second chapter. The
research technique for DMAIC phases and process production is covered in the third
chapter. The results and discussion of the research findings and analysis are presented in
the fourth chapter. Finally, the fifth concludes the findings and recommends further

research and improvement.



CHAPTER TWO

LITERATURE REVIEW

2.1 DEFINITION OF QUALITY

Quality is an essential aspect of the development of the company. Currently, most
consumers have started to make quality the main parameter in determining a product or
service choice. Moreover, quality is often a means of promotion that aims to increase or
decrease the selling value of the company's products. Consumers cannot easily believe
various advertisements on the internet, such as social media. On the other hand, consumers
can easily believe in someone's testimony about an item's quality. Therefore, quality is
currently one of the strategies used to win the competition among the many products on the
market. Consumers no longer use price as a standard to buy goods but are more concerned
with the durability of the goods they buy. Quality has different meanings; one of the
definitions of quality is a product or service that has product characteristics according to

the user's wishes and meets the specified requirements (Montgomery, 2020).

The definition of quality control is an effort to maintain the quality of the goods
produced by the product specifications determined at the discretion of a company's
management. Based on this definition, it can be inferred that quality assurance is a strategy
and everyday activities/actions taken to achieve, sustain and increase the quality of goods
or services to reach existing requirements and meet customer satisfaction(Assauri, 2016).
Quality control is a planned technique and action taken to achieve, maintain and improve
the quality of a product to conform to predetermined standards and meet customer
satisfaction (Harahap et al., 2018). Moreover, quality control is an effort to maintain the
quality of the products produced by the agreed product specifications based on company

policy (Nasution & Sodikin, 2018).



2.2 DIMENSIONS OF QUALITY

The quality of a product can be described and evaluated in various ways using the
dimensions of quality. The quality dimension has eight components: performance,
reliability, durability, serviceability, aesthetics, features, Perceived quality, and compliance
with standards. Below is an explanation of the eight components of the quality dimension

as follows (Gaspersz, 2007a):

1. Performance is related to product evaluation to determine whether the product is by the
specific function and how well the product performs.

2. Reliability is related to the probability of a product failing to perform its function.

3. Durability is related to a product's useful life or how long a product can last to be used.
4. Serviceability relates to how easily a product can be repaired.

5. Aesthetics is related to the beauty of a product that can provide interest by considering
factors such as style, color, shape, alternative packaging, and other sensory features.

6. Features relate to the function of a product with more quality than the primary function.
7. Perceived quality is related to the reputation of a product and a company that makes
products with the feelings of customers who use the product.

8. Conformance to standards relates to a product produced

Quality directly describes product characteristics such as performance, reliability,
ease of use, and aesthetics. Quality can be defined as fitness for use, namely suitability for
use. Quality can also be interpreted as quality being inversely proportional to variability. If
a product's variability decreases, the product's quality increases. Product quality is a very
important criterion for customers to choose a product. Quality is one of the important
aspects of guaranteeing and maintaining customer satisfaction (customer satisfaction) for
the products and services produced by a company. In addition, Quality has different
meanings; one of the definitions of quality is a product or service that has product
characteristics according to the user's wishes and meets the specified requirements

(Montgomery, 2020). Quality improvement is carried out on the final product and in the



work-in-progress process so that defects or errors can still be corrected (Rahman &

Perdana, 2021).

23 QUALITY IMPROVEMENT USING SIX SIGMA

Six Sigma (o) is a Greek alphabet that denotes the standard deviation of a process.
Standard deviation measures the. Sigma is a statistical measurement unit describing the
distribution of each process or procedure's average value (mean). The benchmark for Six
Sigma is 3.4 defects per million opportunities. While Six Sigma's primary goal is to
eliminate defects, it also emphasizes continuous improvement efforts that are expected to
reduce the number of defective products to zero if they are carried out regularly (Zero
defects) (Gaspersz, 2007a). Meanwhile, the concept of Six Sigma is often used as an
advanced process of quality control. However, companies must be able to provide
satisfaction to customers with good product quality to get more significant profits (Rahman

& Perdana, 2021).

Six Sigma is a methodology that gives businesses the means to enhance the
performance of their business processes. For Six Sigma, the fundamental unit of
improvement is a process. A process may be a product or service that a corporation offers
to external clients or an internal process, such as a billing or production process. The
objective of process improvement in Six Sigma is to increase performance and decrease
performance variation. This rise in performance and decrease in process variance will result
in a drop in defects, an increase in earnings, improved staff morale, product quality, and
ultimately company excellence (Yang & Basem, 2003). Organisations nowadays seek
higher manufacturing quality and process capabilities to reach productivity goals such as
long-term competitiveness, profit margins, and market share. Six Sigma is a business
improvement method employed in various industries. Essentially, it is a technique for
enhancing the quality of final products by decreasing defects, minimising variance, and
increasing manufacturing capabilities. The goal of the Six Sigma approach is to reduce

product defect rates to raise profit margins and improve the financial situation. It improves

6



client retention and happiness while producing the best-in-class product from the best
performance (Pyzdek, 2002). Six Sigma differs from other quality efforts in that it applies
not only to product quality but also to all elements of business operation by optimising

essential processes (Yang & Basem, 2003).

24 SIX SIGMA CONCEPT

Basically, customers will be satisfied if they receive something according to what
they expect. Suppose the product (goods or service) is processed at a Six Sigma quality
level. In that case, the company can expect 3.4 defects per million opportunities (DPMO)
or expect that 99.999966 percent of what the customer expects will be in the product. Six
Sigma can be used as a target measure of industrial system performance, about the quality
of a production transaction between industry and customers. On the other hand, the lower
the value obtained, the worse the industrial system's performance will be. The concept
of the Sigma Level of quality describes the quality of a process. A high Sigma quality
indicates a lesser likelihood of defective goods during the process, whereas a lower Sigma
quality level indicates a larger likelihood of defective products. Therefore, Six Sigma can
also be considered a strategy that allows companies to improve quality and profit. Six
fundamental aspects need to be considered in applying the Six sigma concept (Gaspersz,

2007a), namely:

1. Identify the customers

2. Identify the product

3. Identify needs in producing products for your customers

4. Define the production process

5. Avoid mistakes in the production process and eliminate all existing waste

6. Continuously improve the process toward Six Sigma



2.5 THE DMAIC

The DMAIC is one of the Six Sigma methodologies used to make process
improvements to products or ongoing processes. As a problem-solving method, this
approach focuses on finding the fundamental causes of a problem, removing, or minimizing
the reasons, and maintaining the changes over time (Sibanda & Ramanathan, 2020).
DMAIC has five stages in the problem-solving process related to process improvement and
product quality (Montgomery, 2020). The following is an explanation of the DMAIC

phases:

2.5.1 Define Phase

According to (Montgomery (2020), the 'Define' phase is the stage where processes
contribute to problems that ultimately affect product quality. Moreover, quality
improvement is significant for the views of customers and companies. In Six Sigma, the
voice of the customer (VOC) is the starting point for process improvement because

customer satisfaction is one of the ultimate goals of the Six Sigma program.

2.5.2 Measure Phase

The ‘Measure’ phase is the measurement phase that aims to evaluate and understand
the current state of the process. In the Measure’ phase, data is collected regarding the
quality, cost, and production time measures to develop process input variables and process
output variables. Data collection can be done by taking from historical data, but historical
data does not fully support this stage because there may be incomplete data. As a result,
data collection can also be done through direct observation within a specified time
(Montgomery, 2020). Some of the tools that can be used at the measuring stage are as

follow:



1. Control Chart
Control charts are grouped into two types of data, namely variable data and

attribute data. The explanation of each data is as follows (Freeman et al., 2021):

e Variable Data
Variable data is quantitative data, where quality characteristics are measured
using measurement. Examples of variable data are diameter, length, width,

weight, volume, and product thickness.

e Attribute Data
Attribute data is qualitative data, where quality characteristics cannot be
measured quantitatively. Examples of attribute data are broken, cracked, dirty,

and perforated products.

2.5.3 Analyze Phase

The ’Analyze’ phase aims to process the data that has been obtained in the
"Measure’ phase. The data is processed to determine causal relationships and understand
the various sources of variability. In the *Analyze’ phase, the potential causes of product
defects, quality problems, timing, and production process inefficiency will be determined

(Montgomery, 2020). Some of the tools that can be used at the analysis stage are as follows:

1) Pareto chart

A Pareto diagram is a tool that can be used to process data; this diagram can validate
the root of the problem. The Pareto chart can also identify the most dominant or influential
type of disability based on the largest to the minor frequency on the Pareto chart. Pareto
diagrams are made based on the data obtained and the principle of the 80/20 rule, which
means that 20% of the causes of problems produce 80% of the effects. This Pareto diagram

is a starting point for brainstorming the root of the problem (Council Six Sigma, 2018).
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2) Cause-and-Effect Diagram

Cause-and-Effect diagram is one of the tools in SPC that looks like a fishbone called
fishbone diagram. Fishbone diagrams can be used to find the root cause of the problem that
caused the failure. To find the root cause of the problem, brainstorming is carried out to
find the reason. Several factors affect the production process, namely Man, Material,

Machine, Measurement, Method, and environment (Freeman et al., 2021).

A professor named Kaoru Ishikawa is credited with the creation of fishbone
diagram. A cause-and-effect diagram is a visual representation of the relationship between
a problem and its possible causes. It is often used in conjunction with the brainstorming
activity because it is an effective tool for systematically generating ideas about the causes
of problems and presenting these in a structured form. In addition to aiding in discovering
root causes and pointing out potential sources of variation, this diagram also provides an
organized and simple-to-understand format that promotes group participation while also

pointing out potential sources of data collection (Gaspersz, 2007a).

2.5.4 Improve Phase

The ’Improve’ phase is the stage that is carried out after the analyze phase is

complete, where at this improve phase, changes will be made to produce the desired impact

on process performance. The “Improve” phase aims to develop solutions to problems,

provide proposed solutions, and implement these solutions (Montgomery, 2020).

2.5.5 Control Phase

The *Control” phase is the final phase in DMAIC, where this phase is carried out to

complete all work and implement the proposed improvements given in the improvement
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phase to improve the quality of process control (Montgomery, 2020). Table 2.1 lists the
activities included in the phases of the DMAIC (Gaspersz, 2007).

Table 2.1 Activities included in the phases of the DMAIC.

DMAIC Phases Activities

1. Obtain management approval and commitment to implement Six

Sigma projects

2. Define customer needs so the Six Sigma project can meet

customer satisfaction.

3. Define quality improvement goals

Define 4. Define and define roles and responsibilities to members involved
(D) in six sigma projects

5. Define needs and conduct members' training on the Six Sigma

methodology. So, members understand to carry out six sigma

projects

6. Define resource requirements and existing constraints related to

the infrastructure and work environment during the

implementation of the Six Sigma project.

7. Define output and service requirements that reflect customer

needs.

8. Define the processes in each Six Sigma.

1. Determine the key of Critical to Quality (CTQ) characteristics

requirements related to customer needs which are the scope of the

Measure Six Sigma project tasks.

M) 2. Establish a data collection plan, including controlling
measurements to obtain accurate data for analysis purposes in the
analyse stage of each Six Sigma project
3. Measure the key critical-to-quality (CTQ) characteristics of each
process, output, and outcome of the Six Sigma project.

Analyze (A) Analyse process stability, capabilities, sources, and root causes of
quality problems in Six Sigma projects.

Improve (I) Establish and implement a corrective or improvement action plan
in each Six Sigma project to eliminate the root cause of the problem
and prevent it from recurring.

1. Document the results of quality improvement and determining
the best work practice standards into work procedures to be used
Control as work standards guidelines.

©) 2. Disseminate the results of quality improvement and best
practices that standards have determined into work procedures
throughout the organization.
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