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ABSTRACT :

The manufacturing industry plays a crucial role in the economy development of a country includes Malaysia. Lean manufacturing is a production method that
aims to minimize waste and optimize efficiency in the manufacturing process. By applying lean manufacturing, it enables a company to pursues continuous
improvement and integration of labor with a clear focus on value adding activities and elimination of waste. However, this concept is still not widely being
applied by all type of company or limited in certain aspects only. This study aims to implement lean concept into a medium sized electronic company in Malaysia
named as Company ABC, particularly to improve the efficiency of the production line. Company ABC is expanding its production line, thus looking forward to
implement 8 Waste and VSM to improve the Line Balancing Rate and improve the line productivity from 1500 units/ week to 3000 units / week. The
clarifications lead to this study is to understand, how the Implementation of Lean Manufacturing can help to improve the production line efficiency, what are the
factors that causes producibility issues during design development stage and what are the area of improvement of the manufacturing line of Model X that could be
enhanced and applied in this particular project. The goal of this study is to assess the contribution of Lean six sigma in the company to increase the process line
productivity and maximize the efficiency of the production process. A model was developed to simulate the efficiency improvement of the production line after
application of Lean Manufacturing.

Introduction

Lean Manufacturing is a systematic approach aimed at improving efficiency by eliminating waste in production processes. It originated from the
Toyota Production System (TPS) and has been adopted worldwide. Waste in manufacturing includes excess production, waiting time, unnecessary
transport, over-processing, excess inventory, and defects. The adoption of Lean practices ensures increased productivity, reduced costs, and enhanced
customer satisfaction The primary goal of Lean Manufacturing is to create a streamlined, cost- effective, and highly efficient production system that not
only reduces operational costs but also improves customer satisfaction and business profitability. By applying Lean principles such as 5S, Kaizen,
Kanban, Value Stream Mapping (VSM), and Justin-Time (JIT) production, companies can achieve significant improvements in their operations.

This study explores the implementation of Lean Manufacturing techniques and their impact on reducing waste and improving overall productivity in
industrial settings.

The basic idea with lean manufacturing is to use less of the whole thing in contrast to mass production, less human effort, engineering hours, space
in the manufacturing facility, and so on, which requires less stock and defects to succeed. Lean refers to principles and strategies that focal point on the
systematic identification and removal of non-value-added activity involved in producing a product or providing service to the customer. The author
argues that though the success of lean has been established in the manufacturing world, there are nevertheless some challenges to face on the lean
implementation process . Challenging to ask employees to exchange their way of wondering to focus on value preferred by way of the purchaser and
discover waste. The definition of lean manufacturing and how it coincides with the Toyota Production System (TPS) are now not usually regular when
reading current research and it has changed over time. The author argues that there are several special definitions to lean manufacturing, leading to
confusion of what is protected by means of the concept . Lean manufacturing thought used to be developed for maximizing the useful resource
utilization via minimization of waste, later on, lean was
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formulated in response to the fluctuating and aggressive enterprise environment. Due to a rapidly altering business environment, agencies are pressured
to face challenges and complexities. Any organization whether manufacturing or service-oriented to survive may additionally in the end depend on its
potential to systematically and consistently reply to these changes for improving the product value. Lean is not just linked to machines in the
production; all the production assets of the business enterprise are included, for example, personnel, capital, and energy. Today the lean concept is used in
many different areas concerning up- grades and the original meaning of the concept might also have lost its meaning.

In this study, a contract based company is selected. Contract manufacturing is a type of manufacturing in which a company outsources the production
of certain components or products to another company. The company that provides the manufacturing services is known as the contract manufacturer,
while the company that contracts the work out is known as the original equipment manufacturer (OEM). Contract manufacturing can be used to
produce a wide range of products, including electronics, automotive parts, medical devices, and consumer goods. A successful CM often adopt few
methodologies in the production line that are Six Sigma method and Lean Manufacturing to improve the quality and the line efficiency for maximized
output and revenue. The research of this paper will concentrate more on applying a few principles from lean such as VSM and 8 Waste to improve the
Line Balancing Rate and improving the Operator Utilization Rate thus increasing the output of the line. The objectives of this paper will be to assess the
contributions of Lean six sigma to process line

production lines leads to inefficiencies that impact profitability. By implementing Lean principles like Just-In-Time (JIT), Value Stream Mapping, and
Kaizen, businesses can enhance workflow and reduce waste. Lean manufacturing provides a structured approach to identifying and eliminating waste,
improving efficiency, and enhancing overall productivity. By implementing lean principles, companies can streamline their production processes, reduce
unnecessary resource consumption, and minimize delays. This leads to lower operational costs, higher product quality, and better customer satisfaction.
Moreover, reducing waste is crucial for environmental sustainability. Industrial waste contributes significantly to pollution and resource depletion,
making it essential for manufacturers to adopt sustainable practices. Lean manufacturing aligns with sustainability goals by promoting efficient
resource utilization, reducing excess materials, and improving energy efficiency.

Another key reason for this study is the impact of lean methodologies on workplace productivity and employee engagement. Tools such as 5S, Kaizen,
and Just-in-Time help create a more organized and efficient work environment, leading to increased worker motivation and continuous improvement in
processes.

Literature Review

Numerous studies have validated the impact of Lean Manufacturing on operational efficiency: - **Womack & Jones (1996)** introduced Lean Thinking
principles, emphasizing waste reduction. - **Shah & Ward (2003)** highlighted the significance of Lean tools such as 5S, Kanban, and TPM. - **Case
Study: Toyota** - Toyota's success in Lean implementation reduced lead time by 50% and cutinventory costs significantly. Key Lean tools such
as Value Stream

Mapping (VSM), 5S, Kaizen, Kanban, and Poka-Yoke are widely used to streamline operations and eliminate inefficiencies (Womack & Jones, 1996;
Rother & Shook, 1999). Studies have shown that these tools can significantly reduce cycle times, inventory levels, and defect rates in various
industries, including automotive, textiles, food processing, and healthcare (Seth & Gupta, 2005; Amin & Karim, 2013).

However, successful implementation requires more than tools—it demands cultural change, management support, and employee involvement (Bhasin,
2012). Integrating Lean with digital technologies and sustainability practices is emerging as a modern trend to further enhance waste reductionin
summary, Lean Manufacturing remains a proven and adaptable strategy for minimizing waste, improving productivity, and fostering continuous
improvement in diverse manufacturing settings.
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Research Objectives

. Identify Waste in Manufacturing Processes
. Understand the different types of waste (e.g., overproduction, waiting time, defects, excess inventory) in the current system.
e Analyze how waste affects productivity and costs.

Implement Lean Manufacturing Techniques

Methodology

The 8 Waste Methodology In lean manufacturing, waste is defined as any activity or process that does not add value for the customer.
There are eight types of waste that are commonly identified in manufacturing environments, known as the "8 Wastes These are ;

e  Overproduction: Producing more than is needed or producing before it is needed.

e Waiting: Time spent waiting for materials, equipment, or instructions.

e Defects: Errors or mistakes that require rework or scrap.

e  Excessinventory: Having more raw materials, work-in-progress, or finished goods than necessary.

e Unnecessary motion: Extramovement or handling of materials that does not add value.

. Unnecessary processing: Performing unnecessary steps or using unnecessary equipment in the production process.

e Unusedtalent: Underutilizing the skills and expertise of employees.

e  Transport: Moving materials or products unnecessarily or inefficiently.
In this study, identifying and eliminating these wastes is a key aspect of lean manufacturing, as it helps to reduce costs, improve efficiency, and increase
customer satisfaction (refer Table 1 below). To identify waste, manufacturers can use tools such as value stream mapping and kaizen events, which involve
bringing together cross- functional teams to analyze and improve processes. Once waste has been identified, it can be eliminated through a variety of
methods, such as automating processes, standardizing work, implementing pull systems, and using poka-yoke (error-proofing) devices. By reducing or

eliminating these wastes, manufacturers can improve
the efficiency of their production processes and produce high quality products with minimal waste.

OO0

Defects Overproduction Waiting Non-Utilized Talent
Transportation Inventory Motion Extra-Processing

The 8 Wastes

DOWNTIME acronym

Methodology Improvements applied in Manufacturing Line Transportation Inventory Motion Waiting Overprocessing Overproduction Defects Skills
Reduction of MES manual scanning and introduce auto scanning method to reduce manual scan time by operators Implementation of AGV units to
move the materials from Kitting to Production Floor. Remove all the in-process kanban in the station to remove WIP buildup Increase the capacity of
trolleys to hold larger quantity of materials Introduce inline curing station for 30mins to eliminate operator handling and movement to move the units to
the curing trolley Improve the machine movement speed to improve CT to prevent adding additional machine Improve the Line Balancing rate of the
production line from 46% to 80% to reduce operator waiting time No Improvement done Improve the line to be in Single Piece Flow to prevent WIP
accumulation and remove all the trolleys in the production floor. No Improvement DONE.
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CONCLUSION

Lean manufacturing has a foundation that has revolutionized the way products and services are provided to customers throughout the world. Focus on
waste elimination and process improvements have become very popular since their introduction in the early twentieth century, spreading from the
“Eastern” manufacturers such as Toyota to the “Western” manufacturers such as Ford, General Motors and Chrysler. As provided, these practices are not
limited to any specific service or product and many approaches can be combined in various applications to become even more successful. Key methods of
lean manufacturing have been discussed that lay the framework for a superior approach geared to reduce waste and improve processes. Value Stream
Mapping was listed as the ideal tool for a lean organization to map the entire value stream while identifying the customers’ requirements. This
development allowed for process design improvements and additional waste reductions. Just-in-Time production was recognized as an integrated lean
method that streamlined processes while reducing batch size. JIT reduces the need for excess inventory and provided the appropriate amount of product
just in time as desired by the customer. Lean Six Sigma is outlined as the lean statistical methodology used to reduce variation while improving the
quality of the product or service. Methods within Six Sigma included the DMAIC process which are identified in the holistic approach to address a
specific issue within a procedure and bring it back into control with the use of statistical and process monitoring tools. Kaizen was discussed as the lean
method of continuous improvement through the usage of building the workforce in conjunction with training to address smaller incremental issues that
tend to arise. Teams of employees and key leaders throughout the organization take place in kaizen events to focus on continual improvement practices.
Total Productive Maintenance (TPM) was identified as a holistic approach of an organization to train LEAN MANUFACTURING: APPROACHES
TO REDUCING WASTE 57 employees and identify areas of improvement through maintenance practices. TPM proved to be valuable in reducing
defects and nearly eliminating machine downtime in assembly line processes to further streamline the lean manufacturing approach. Ending discussions,
the importance of culture relating to the implementation and success of a lean organization was held. Here the evidence was provided that management
and the roles of the workforce alike are both extremely valuable in continuous improvement efforts when cultivating a lean environment. . If
management does not convey the vision of lean across the organization and include the workforce in decision-making and problem-solving activities, lean
methodologies will likely be hindered. All of the listed lean methods support the improvements that are to be harnessed

through the application of lean manufacturing which is specifically created to reduce waste, improve efficiencies, create an environment of continuous
improvement, reduction of overhead costs and improved customer satisfaction. This results in a superior manufacturing philosophy that will give
organizations the competitive advantage needed to be successful in the ever-evolving market of the twenty-first century. Due to the dynamic nature of
manufacturing and the growing need to reduce overhead costs, it is vital for organizations to take a lean approach if at all means possible

4. RESULTS AND DISCUSSIONS

We used Google form to create and store the survey. This enabled us to provide an online survey link to potential respondents. Initial emails

were sent to 500 Indian industries. In the email, a general description of the research project, its purpose, and the URL link to the survey was

provided. Follow-up emails were sent to these target industries after 2 weeks to remind the respondents to finish the questionnaire. Finally, a total of 92
responses were obtained. As a result, the response rate was

18.4 %. Out of 92 respondents 59 (64%) answered that they are familiar with concept of lean manufacturing. 33 (36%) respondents denied that they are
familiar with lean manufacturing. When explained the concept of lean manufacturing and then asked if they think lean practices are useful 71 (77%)
respondents replied that they think lean is useful for manufacturing industries in India. However, 21 (23%) respondents

denied that lean is useful. To identify the important reasons of

implementing and not implementing lean in Indian industries, a scale containing eight items was developed after a comprehensive literature review.
Respondents were asked to rate the reasons of implementing lean on a five point Likert scale. The rankings of reasons of

implementing and not implementing lean are shown in table 2 and 3 respectively.
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