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systems, layouts and procedures. Understanding these intricacies is vital for efficiency,
product quality and competitiveness among the industries. This paper aims to explore
the basics of the local manufacturing sector, the different production processes used
and common problems on the manufacturing floor. In a November 2022 survey with
about 56 participants in Malaysia, data were collected on how each of the participants’
industries operated, along with some common problems. Human, machine and system
issues were identified as common concerns among the industries. Surprisingly, despite

Keywords: the rise of automation and Industry 4.0, 10% of production lines still rely entirely on
Manufacturing; production line; manual labour and 80.4% are semi-automated, highlighting a continued dependence
Malaysia on human labour for various tasks, even in today's technological landscape.

1. Introduction

The manufacturing industry is responsible for producing finished goods on a large scale,
employing various methods, tools, machines and labour [1,2]. This complex process primarily takes
place on the shop floor of manufacturing facilities, where multiple production lines or work cells
operate.

A production line is a sequence of operations that transform raw materials into finished goods
through different processes. The finished goods can vary widely, including products such as phones,
cars, steel, medicine, food and more, depending on the specific manufacturing sector's focus. This
vast diversity leads to unique production processes, operating systems, production layouts and
monitoring systems for each industry [3]. Understanding the complexities of each manufacturing
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sector is crucial in order to optimising operational efficiency, ensuring the production of high-quality
goods and enhance competitiveness within the manufacturing industry [4-6].

Commonly the manufacturing industry around the world are operates in this three main types of
production lines that are fully manual, semi-automated and fully automated [7]. In a fully manual
production line, a significant number of employees work with tools to produce finished goods. Figure
1(a) illustrates workers manually making cigarettes on a large scale. On the other hand, Figure 1(b)
and 1(c) depict the semi-automated and fully automated production lines, respectively. In semi-
automated production lines, human assistance is still required for complex tasks that machines
cannot perform. In contrast, fully automated production lines require little to no human assistance,
as robots handle all tasks efficiently to produce the goods.

(a)
Fig. 1. Types of production line (a) Fully manual [8] (b) Semi-automation [9] (c) Fully automated [10]

Each type of production line possesses distinct advantages and disadvantages, which significantly
influence their utilisation in manufacturing [11]. For instance, a fully manual production line offers a
high level of flexibility and adaptability, enabling the production of a variety of products. However, it
is susceptible to human error, which can potentially affect productivity and quality control. On the
other hand, semi-automated production, which combines manual and automated processes, can
mitigate human errors and ensure high product quality. Nevertheless, it still involves human
intervention, which may introduce inefficiencies and inconsistencies in the output. In contrast, fully
automated production provides enhanced efficiency and precision, resulting in consistent top-quality
products without interruptions. However, the implementation and maintenance of such a system
can be costly, requiring significant capital investment and skilled technical support.

1.1 Common Types of Production Layout

Based on various literature findings on production layouts in manufacturing industries, it can be
concluded that there are four common types of production layouts that have been implement on the
manufacturing shop floor, as shown in Figure 2 [12-18]. These layouts consist of process layout,
product layout, combination layout and fixed position layout. Each of these types of production
layout is implemented depending on the product variety and volume produced by the manufacturing
sector.
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Common Types of Production Layout
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Fig. 2. Common types of production layout

The process layout, also known as a functional layout, is implemented in manufacturing facilities
to organize machines, equipment, workstations and materials based on the similarity of their
processes. This layout is commonly observed in job-shop production processes, where a wide variety
of products with low production volumes are manufactured, such as steel fabrication manufacturing
[19]. While process layouts offer flexibility and versatility, they may result in longer lead times and
increased material handling.

On the other hand, the product layout, also known as a line layout organizes machines,
equipment or workstations in a linear sequence or straight line based on the production process. It
utilizes conveyor systems to move products from one workstation to another, streamlining the
production of high volumes of standardized products with minimal material handling. The product
layout is commonly seen in mass production processes, such as automotive manufacturing and food
and beverage manufacturing, where a large quantity of identical products is produced [20,21].
Although product layouts offer high efficiency and economies of scale, they may be less flexible
compared to other layout types.

The combination layout, also known as a hybrid layout, offers a versatile approach by blending
elements from both process layout and product layout. In this layout, machinery and manufacturing
equipment are initially arranged in a process layout, but then a group of similar machines is organised
in a sequence to produce different types and sizes of products. The main goal of a combination layout
is to enhance efficiency, flexibility and productivity. This layout is often used in manufacturing
industries that produce a diverse range of products with varying production volumes and
specifications, such as electronics assembly manufacturing [22,23].

Conversely, the fixed position layout, also known as a static layout, is employed in manufacturing
when the size or bulkiness of the product being manufactured makes it impractical or impossible to
move it during the production process. This layout is commonly found in industries producing large
and complex products, such as aircraft, ships and heavy machinery [24]. Due to the sheer size and
weight of such products, it is unfeasible to move them through a production line or arrange them on
a conveyor system.

2. Manufacturing Sector in Malaysia

In Malaysia, the manufacturing sector is a crucial component of the country's economic growth
and development [25]. It has consistently been the second-largest contributor to the Gross Domestic
Product (GDP) for over the past two decades, as shown in Figure 3. This data was taken from the
report "The Malaysian Economy in Figures 2022," prepared by the Ministry of Economy of Malaysia
[26].
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Fig. 3. Share to GDP by sector in Malaysia (1970-2022) [26]

Figure 3 illustrates the share of each sector in Malaysia's GDP from 1970 to the third quarter of
2022. GDP represents the total value of goods and services produced in a country during a specific
period and serves as a crucial indicator of the country's economic performance. The sectors included
in the table are Agriculture, Mining, Construction, Manufacturing and Services. The data is presented
in percentages, indicating the proportion of each sector's contribution to Malaysia's GDP during the
respective years. For example, in 1970, the agriculture and mining sectors contributed 30.5% and
24.4% to Malaysia's GDP, respectively. Over the years, there have been shifts in the share of these
sectors to the GDP, with gradual declines, reaching 6.6% for agriculture and 6.4% for mining.

On the other hand, the construction sector has contributed less than 5% share to GDP for over
five decades, showing no signs of improvement. However, the services sector, which includes
industries like finance, retail, education and healthcare, has consistently been the largest contributor
to Malaysia's GDP. It has experienced steady growth over the years, increasing from 30.5% in 1970
to 58.1% in the third quarter of 2022. Additionally, Figure 3 highlights the significant growth of the
manufacturing sector in Malaysia, which increased its share of GDP from 8.8% in 1970 to 24.8% in
2000, representing a 16% increment. Over the next 22 years, the manufacturing sector consistently
maintained a share of GDP above 20%, making it the second-largest contributor to Malaysia's GDP
after the services sector.

The robust performance of the Manufacturing sector not only led to increased employment
opportunities but also stimulated demand for other industries and influenced international trade and
competitiveness [27]. Its consistent presence as a major contributor to GDP demonstrates the
sector's resilience and its crucial role in driving economic growth and development in Malaysia. In
conclusion, the Services and Manufacturing sectors have been pivotal in shaping Malaysia's economic
growth over the years. While the Services sector has been the dominant force, the Manufacturing
sector's sustained and substantial share of GDP signifies its significant impact on the country's
economic prosperity. Both sectors play a crucial role in driving Malaysia's economy forward and
contribute to its overall development and success.
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2.1 Malaysia Manufacturing Sub-Sector

Additionally, the manufacturing industries in Malaysia produces various goods, which can be
categorised into eight different sub-sectors. These sub-sectors consist of manufacturing that
produces goods such as food, beverages, apparel, furniture, chemicals, metal products, electronics,
transportation equipment and others, as shown in Figure 4. The data illustrated was obtained from
the report "Annual Economic Statistics 2022" from the Department of Statistics Malaysia of the
Ministry of Economy [28].
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Category Manufacturing Sub-sector

G1 Food Products

G2 Beverages and Tobacco Products

G3 Textiles, Wearing Apparel, Leather and Footwear Products

G4 Wood Products, Furniture, Paper Products and Printing

G5 Petroleum, Chemical, Rubber and Plastic Products

G6 Non-metallic Mineral Products, Basic Metal and Fabricated Metal Products
G7 Electrical, Electronics and Optical Products

G8 Transport, Equipment, Others Manufacturing and Repair

Fig. 4. Malaysia manufacturing sub-sector gross output [28]

Figure 4 shows the annual gross output of manufacturing industries in 2021, categorised based
on its sub-sectors and presented in a doughnut chart format. The doughnut chart illustrates that the
petroleum, chemical, rubber and plastics product manufacturing sub-sector (G5) had the highest
gross output, amounting to RM 508.9 billion or 31.6% of the total gross output from all sub-sectors.
Following closely is the electrical, electronics and optical product manufacturing sub-sector (G7),
contributing a total of RM 471.9 billion, representing 29.3% of the total gross output. The third
highest gross output is attributed to the food product manufacturing sub-sector (G1), amounting to
RM 252.5 billion, constituting 15.7% of the total gross output. These three sub-sectors collectively
contribute approximately three-quarters of the total gross output for manufacturing industries in
Malaysia. This indicates that they play a crucial role in driving the overall economic output of the
manufacturing sector in the country.

The high gross output of G5 and G7 sub-sectors, which are petroleum, chemical, rubber, plastics
and electrical, electronics and optical products, respectively, showcases the strong performance of
Malaysia's manufacturing industry in these areas. Their significant contributions are likely due to
several factors. Firstly, the petroleum, chemical, rubber and plastics sub-sector is driven by the
petrochemical industry, which is a major component of Malaysia's economy. The production of
petrochemical products and plastics plays a crucial role in various industries, including packaging,
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construction and automotive. On the other hand, the electrical, electronics and optical products sub-
sector is a key driver of Malaysia's manufacturing success. The country has established itself as a
major player in the global electronics industry, with a strong presence in semiconductor
manufacturing and electrical appliances production. The continuous innovation and export-oriented
nature of this sub-sector have contributed to its sustained growth and economic significance.

The food product manufacturing sub-sector, G1, also plays a pivotal role in Malaysia's economy,
supplying essential goods domestically and contributing to export revenues. The demand for food
products, both locally and internationally, ensures a steady and substantial output for this sub-sector.
The implication of these strong-performing sub-sectors is that they provide a solid foundation for
Malaysia's manufacturing industry, contributing to economic stability, employment opportunities
and international trade competitiveness. The focus on these high-grossing sub-sectors can further
boost Malaysia's position as a regional manufacturing hub and attract investment in related
industries.

Furthermore, the manufacturing industries in Malaysia can be categorised into two types which
are Small and Medium Enterprises (SMEs) and large enterprises. Table 1 provides a summary of the
SME definition derived from SME Corporation Malaysia [29-31].

Table 1

SME definition in Malaysia

Category Criteria Micro Small Medium

Manufacturing  Sales Turnover <RM 300000 RM 300000 —-RM 15 million RM 15 million —RM 50 million
Employee Count <5 5-75 75 -200

Sales & Others  Sales Turnover <RM 300000 RM 300000 —-RM 15 million RM 15 million —RM 50 million
Employee Count <5 5-30 30-75

According to Table 1, SMEs in the manufacturing sector are defined as companies with a sales
turnover below RM 50 million or having fewer than 200 employees. On the other hand, companies
with sales turnover exceeding RM 50 million or having more than 200 employees are considered
large enterprises. Notable examples of large enterprise manufacturers include Petronas Chemical
Group Berhad, Texas Instruments and Nestlé Malaysia, which significantly contribute to the
manufacturing sub-sector's gross output. While large enterprises have a significant impact, SME
manufacturing also holds substantial importance. Referring to the report of "Micro, Small & Medium
Enterprises (MSMEs) Performance 2021" from the Department of Statistics Malaysia highlights that
SME manufacturing played a crucial role, contributing one-third of the overall manufacturing share
to Malaysia's GDP in 2021, underscoring its importance in the country's economic growth [32].

SMEs are spread across Malaysia, with the top three located in Selangor, Federal Territory of
Kuala Lumpur and Johor, as indicated in the "MSMEs Economic Performance Outlook 2021" report
by SME Corporation Malaysia [33]. The report also emphasizes that SME manufacturing in Malaysia
is predominantly concentrated in sub-sectors G1, G5 and G6. For instance, cosmetic products are one
of the examples of SME manufacturing, producing items that fall into sub-sector G5, which is related
to chemical products. On the other hand, food-related products such as health supplements, snacks,
sauces and others are also manufactured by SMEs and fall into sub-sector G1.

This concludes that currently, most of the SME manufacturing sub-sectors are related to G1 and
G5, which necessitates adherence to Good Manufacturing Practice (GMP) guidelines. These
guidelines are essential to protect consumers from potential hazards, maintain product efficacy and
meet regulatory requirements set by health authorities. Ensuring compliance with GMP guidelines is
crucial for the sustainable growth and success of SME manufacturing in Malaysia, as it ensures the
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safety and quality of products and enhances the reputation and competitiveness of these businesses
in the market.

3. A Survey on Current Approach of Malaysia Manufacturing Industries

An online questionnaire using Google Form was conducted in November 2022 to assess the
current approach of Malaysia's manufacturing industries, with about 56 participants participating.
The questionnaire consists of three different sections designed to gather the following information:

i.  Participants' basic information related to their workplace.
ii.  Basic information related to the manufacturing types of participants' workplace.
iii.  Common issues that occur in the participant’s manufacturing shop floor.

A and B of the questionnaire pertain to gathering basic information about the participants and
their workplaces, including details such as their position, department, location, type of product
manufactured, production line type and output recording method. In contrast, section Cis dedicated
to an open-ended question focused on common issues that occur in participant’s manufacturing shop
floor. Out of the 56 participants who completed the Google Form questionnaire, 50 of them work in
the manufacturing industry in Malaysia. Upon filtering the data, it was found that 82% of the
participants hold positions as engineers in their workplaces, while the remaining positions are related
to designers, technicians, managers and executives, as shown in Figure 5.

Position
Tecgropcran Executive
Designer ~° 6%

Manager
4%

2%

Fig. 5. Participant position in their
workplace

In addition, the 82% of engineers from Figure 5 are working in different departments, including
manufacturing, test, quality control and quality assurance, maintenance and research and
development (R&D). This indicates that the participants have a significant understanding and
knowledge related to the manufacturing industries. Figure 6 illustrates the distribution of
participants' workplaces across Malaysia, with each state represented by a red colour. The intensity
of the red colour indicates the relative strength of the manufacturing industries in each state. The
darker shades of red on the map indicate states where manufacturing industries are more prominent,
suggesting that a higher number of participants work in this sector in those areas. Conversely, lighter
shades of red represent states with a comparatively smaller presence of manufacturing industries.
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Fig. 6. Geographic distribution of participant workplaces in Malaysia

From Figure 6, it is evident that two-thirds of the participants' workplaces are located in these
three states which are Johor, Penang and Selangor. According to the data from the Annual Statistical
Economy report of 2022, these three states are also the top contributors to the manufacturing
sector's gross output in Malaysia, with a total gross output of RM 927.5 billion out of RM 1609.3
billion for all states [28]. This indicates that Johor, Penang and Selangor play a crucial role in the
manufacturing industry, attracting a substantial number of workers and contributing significantly to
the overall economic output of the country. Next, approximately three-quarters of the participants'
workplaces are related to the manufacture of electrical, electronics and optical goods, while others
are shown in Figure 7.

Participant Workplaces Manufactured Products
(Categorized by Sub-sector)

2%

» G4 Wood products, furniture,
paper products and printing

» G5 Petroleum, chemical,
rubber and plastic products

= G6 Non-metallic mineral
products, basic metal and
fabricated metal products

» G7 Electrical, electronics and
optical products

= G8 Transport, equipment,
others manufacturing and
repair

Fig. 7. Participant workplaces manufacture product based on

manufacturing sub-sector category

Figure 7 provides a breakdown of participant workplaces based on their respective manufacturing
sub-sector categories. Notably, the majority of participant workplaces, accounting for 68%, are
involved in the manufacture of electrical, electronics and optical goods (G7), indicating its play a
major role in Malaysia's overall manufacturing industry. Moving on to the distribution of participants'
workplace production lines and output recording methods, as shown in Figure 8(a) and 8(b), it is
found that 80.4% of the participant workplace production lines are operated semi-automatically,
11.8% are operated fully manually and the rest are operated in fully automated operations, as shown
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in Figure 8. This shows that the current Malaysian manufacturing industry still relies significantly on
human labour with the assistance of machinery.

Distribution of Production Line Methods of Recording Product Output

= Fully Manual Semi-automation = Fully automation = Manual = Automate Not Sure

84%

(a) (b)

Fig. 8. Participant’s workplace (a) Production line approaches and (b) Product output record method

Based on Figure 8(b), the participant workplaces use two different methods, namely automated
and manual, to measure or capture the product output. The manual method involves human
intervention in recording, while the automatic method relies on machinery or technology for data
collection. The data reveals that 43.4% of the participant workplaces utilize the manual method,
while 34% use the automatic method. Additionally, 22.6% of the respondents are unsure about the
method used. Overall, the results suggest a significant reliance on manual recording methods in the
current manufacturing practices.

3.1 Common Issues in Shop Floor of Manufacturing Industries

Continuing to section C of the questionnaire, an open-ended question regarding issues occurring
in the shop floor of participants' workplaces was collected and analysed using the thematic coding
method. The analysis revealed three distinct types of issues which are human, machine and system
issues, as shown in Figure 9. Among these, human issues were the most frequently mentioned,
accounting for 48% of the responses, followed by machine issues at 39% and system issues at 13%.

Common Issues in Shop Floor

v v v
Human Issues Machine Issues System Issues
v v v
1. Miscommunication 1. Breakdown 1. Lack of Data
2. Undisciplined 2. Malfunction Transparency
3. Inexperienced 3. Interoperability 2. Non-centralised
4. Fatigue Problem Data System

Fig. 9. Common issues in manufacturing shop floor

As shown in Figure 9, human issues are caused by miscommunication, fatigue, lack of discipline
and inexperience among workers at the shop floor level. One contributing factor to these human
issues is miscommunication between the shop floor and management levels, which leads to frequent
occurrences of wrong component parts. Additionally, fatigue resulting from overwork is another
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significant factor contributing to human issues on the shop floor, resulting in inconsistent product
quality and a high rejection rate. Worker discipline is the third factor that leads to human issues on
the shop floor. This lack of discipline can cause inefficiencies, delays and potential safety hazards.
Furthermore, inexperience among workers can also contribute to human issues due to a lack of
adequate training, leading to errors, variations in product output and an overall decrease in
production efficiency.

Machine issues are another significant concern on the shop floor, caused by breakdown,
malfunction and interoperability problems. The first contributing factor to machine issues is
breakdown, which arises from mechanical failures due to inadequate maintenance practices, leading
to costly downtime and production interruptions. Additionally, malfunction occurs when machine
programs do not follow instructions correctly, resulting in quality issues and a high rejection rate of
products. This can have detrimental effects on the overall manufacturing process and product
guality. Interoperability problems represent the third machine-related issue on the shop floor. These
problems arise from interrupted communication between machines, often caused by network
stability issues. The lack of seamless communication can lead to mis operations, further hindering
the production process.

The last problem is related to system issue which is due by the system implemented in the
manufacturing industry itself that are less effective. This is primarily due to a lack of data
transparency and a non-centralized system. The data transparency is compromised by the manual
inputting of data into the system by supervisors, making it susceptible to manipulation and
inaccuracies. Additionally, the non-centralized system leads to production line stoppages due to
material shortages, as data accessibility from other departments is limited, causing delays in the
restocking process and disrupting production. Moreover, the non-centralized system necessitates
extra meetings between departments to exchange data, resulting in time-consuming activities.

4, Discussion

Based on the survey findings, it is evident that a significant portion of Malaysia's manufacturing
industry still relies on human labour, with 80.4% of production lines being operated semi-
automatically and 10% fully manually. The current manufacturing technologies also involve manual
methods for tasks such as data recording, scheduling and data storage. This reliance on human labour
is notable despite the ongoing transition to Industry 4.0, which aims to revolutionize the
manufacturing processes through automation and digitalisation. However, this reliance on human
labour contributes to inefficiencies in the manufacturing industry, as evident from the common
issues mentioned in section 3.1, with approximately half of the issues being related to human factors.
Based on the literature findings, it is found that there are several factors that may contribute to the
manufacturing industry's continued reliance on human labour in Malaysia [34-36].

One of the major factors contributing to the continued reliance on human labour is the cost of
automation. Implementing fully automated production lines requires significant upfront investments
in advanced machinery, technologies and systems. This can be a challenge for many small and
medium-sized enterprises (SMEs) that make up a significant portion of Malaysia's manufacturing
sector, as they may find it difficult to bear such high initial costs [37]. Securing financing for large-
scale automation projects can also be a hurdle for these companies [38]. Additionally, limited access
to the latest Industry 4.0 technologies can hinder the adoption of full automation. Smaller companies
or those in remote areas may face difficulties in accessing and implementing cutting-edge
automation technologies, leading them to continue relying on human labour [39].
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Another critical aspect is the skill gap and training requirements. Transitioning to a fully
automated production environment demands a skilled workforce to operate and maintain the
advanced technologies. However, there might be a shortage of workers with expertise in automation
and related fields. Upskilling the existing workforce or attracting skilled personnel can be challenging
for companies, leading them to stick with human labour.

Moreover, uncertainty about the return on investment from automation can also influence
companies' decisions. Some may prefer a cautious approach and initially adopt semi-automated
systems to test the waters before fully committing to automation. Additionally, some manufacturing
companies may have well-established legacy systems and processes that are difficult to replace or
integrate with new automated technologies. Overhauling these systems could require significant
time and resources, making semi-automated approaches more appealing.

Despite these challenges, the Malaysian government is actively promoting the adoption of
advanced technologies through initiatives like the National Policy on Industry 4.0 and the
Industry4WRD program [40,41]. As technology becomes more accessible and a skilled workforce
emerges, businesses are likely to realize the benefits of automation and gradually shift towards
greater automation and digitalization in the manufacturing industry. This transformation will
ultimately enhance efficiency, competitiveness and overall economic growth in Malaysia's
manufacturing sector.

5. Conclusion

In conclusion, based on the literature review and survey conducted, it is evident that the
manufacturing sector remains crucial to Malaysia's economy. However, many companies still rely on
outdated technology and human labour, leading to significant drawbacks in efficiency and
productivity on the production line. Despite the advancements in technology, such as Industry 4.0
and intelligent production using robots and artificial intelligence, the current state of the
manufacturing industries in Malaysia is still in the process of transitioning towards Industry 4.0, with
support from government policies. Therefore, future studies suggested focusing on potential low-
cost monitoring and control systems that can help minimize human intervention and improve overall
production efficiency.
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