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Abstract

This study aimed to examine the impact of Lean Principles on the productivity of XYZ
Manufacturing Company. The company strives to provide quality products and uphold Filipino
excellence on a global scale. To remain competitive, it must eliminate waste and enhance
efficiency. However, research on Lean’s application in the bottling industry, particularly in
finished pack inspection, remains limited. There is also a gap in understanding how Lean
contributes to bottling line productivity. A descriptive developmental approach was
employed, incorporating observations and data collection to evaluate the current state of the
finished pack inspection process, focusing on cycle time and output. Descriptive and
inferential statistics were utilized to analyze performance trends and pinpoint inefficiencies.
The study identified three major wastes—motion, transportation, and overprocessing—all of
which contributed to extended cycle times and lower productivity. By implementing Lean-
driven improvements, significant reductions in cycle time and increases in output were
observed, with a p-value below 0.05, confirming Lean’s effectiveness. These findings
underscore the potential of Lean strategies in optimizing bottling line operations. The study
offers valuable insights for industry practitioners and future research, demonstrating how
waste reduction enhances efficiency and productivity in manufacturing.
Keywords: Lean Manufacturing, Lean Principles, Productivity, Non-Value Added Activities,
Value Added Activities

Introduction

The manufacturing industry plays a key role in driving economic progress, needing
continuous improvements in productivity, cost-effectiveness, and product quality. In the
bottling industry, achieving seamless operations is critical to delivering products that meet

602



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

consumer expectations. However, bottling line processes are often plagued by waste or non-
value-added activity, such as waiting time, defective work and rework, inspection delays,
unnecessary motion, and improper transportation. These activities do not contribute value to
the product from the customer's perspective and inflate operational costs. In contrast, value-
added activities are those that enhance the product and are recognized and paid for by the
customer. Lean principles, designed to identify and eliminate non-value-added activities,
provide a structured approach to improving productivity, reducing manufacturing costs, and
boosting market competitiveness (Dagne, 2022).

In the context of an increasingly competitive market setting, manufacturers are facing
the growing challenge of meeting higher customer expectations while simultaneously
reducing costs. To respond to these pressures, industries are adopting advanced
manufacturing strategies that emphasize value creation, operational efficiency, and waste
reduction. Among these strategies, Lean Manufacturing has emerged as a powerful approach
for improving productivity and quality through the systematic elimination of non-value-added
activities.

In the Philippine context, Gonzales (2023) explored highlighted how applying Lean
tools like 5S, Kaizen, and Value Stream Mapping significantly reduced waste, improved
operational efficiency, and fostered sustainable practices. Although these studies confirm the
broader applicability of Lean methodologies, there remains a lack of focused research on their
impact on bottling line processes, particularly in addressing waste and enhancing productivity
in Philippine manufacturing.

This study aimed to address this gap by analyzing the impact of Lean principles on the
finished pack inspection in a bottling line of XYZ Manufacturing Company. This research
highlights the importance of minimizing non-value-added activity to improve productivity. By
adopting Lean principles, XYZ Manufacturing Company can achieve enhanced productivity
and greater market competitiveness. The purpose of this research is to analyze the impact of
Lean principles on the bottling line productivity of XYZ Manufacturing Company specifically in
the inspector’s workflow at finished pack inspection, focusing on identifying and addressing
waste. By doing so, the study aimed to propose actionable Lean-based interventions that
optimize operations and enhance value-added activity.

Literature Review
Lean Manufacturing

In the 21st century, lean manufacturing tools are essential for helping companies
perform at their best. These tools are important for making sure that all parts of production
and manufacturing work efficiently (Poswa et. al,2022). Furthermore, it seeks to propose
improvements for each major waste identified using value stream mapping tools. (Yorke et
al., 2020). Implementing Lean production enables manufacturers to achieve the same level
of output while utilizing less human effort, financial resources, space, and equipment. (Rifqi
et. al., 2021). The objective of Lean is to implement processes that enhance quality, safety,
and worker morale while simultaneously reducing costs and shortening lead times (Kumar et
al., 2022). Implementing lean manufacturing principles and process optimization techniques
offers numerous benefits, including increased efficiency, cost reduction, improved quality,
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shorter lead times, enhanced flexibility, better resource utilization, and improved employee
engagement (Dutha, 2024).

The Impact of Lean Principles in the Productivity

Productivity is at the core of Lean Manufacturing practices, as they focus on reducing
lead times, improving inventory management, and enhancing overall operational efficiency
(Utami et. al., 2023). One effective method for eliminating waste and boosting productivity is
through the implementation of the Toyota Production System. This approach focuses on
streamlining processes and improving overall operational performance (Haekal, 2021). Lean
Principles directly enhances productivity by streamlining processes, reducing waste, and
optimizing workflow. Its implementation minimizes delays, accelerates production cycles, and
ensures faster order fulfillment, leading to higher efficiency and improved output (Bouazza,
2021). By optimizing workflows and eliminating bottlenecks, Lean Manufacturing significantly
enhances productivity by reducing inefficiencies and streamlining operations (Antonio, 2024).
Lean Manufacturing directly improves productivity by reducing waste, standardizing cycle
times, and streamlining processes. In today’s fast-paced global economy, businesses use Lean
to cut inefficiencies, lower costs, drive innovation, and speed up production (Rahman et. al.,
2023). Implementing Lean Principles, such as the 5S system and a Kaizen culture, has proven
effective in enhancing productivity (Queirolo et. al., 2024). Lean Manufacturing drives
manufacturers to enhance productivity by eliminating waste and minimizing production
losses. As a philosophy focused on efficiency, Lean enables organizations to optimize
processes, streamline operations, and improve resource utilization (Irfan, 2025).

Methodology of Research
Research Design

The researcher used descriptive developmental research design to explore the impact
of Lean Principles on the productivity in bottling industry. Descriptive developmental research
aimed to document, describe and analyze the conditions of the data provided (Kosie, 2022).
The foundation of this study was rooted in its focus on identifying current trends and
addressing the existing conditions in the production line. The findings of this research were
derived from the analysis of actual data from the bottling industry.

Sources of Data

The sources of data primarily came from observations and time studies conducted by
the researcher inside the production area. The time study specifically focused on recording
the time taken for each step in the process, enabling the identification of areas for
improvement and the establishment of performance benchmarks. These activities helped
identify the study's objectives through the use of various Lean tools, such as flow process
charts, process activity mapping and root cause analysis. Furthermore, informal interviews
with inspectors were conducted to validate and supplement the findings from the primary
data sources. For the secondary sources documents and literature was also utilized. These
include books, academic journals, and previous research studies.

Data Gathering Procedure

The researcher conducted observations within the production area to verify actual
productivity, using Lean principles as a guide to identify non-value-added activity in the
current process. A time study was performed, and with the help of a stopwatch, the cycle
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time and flow of the finished pack inspection was measured. This enabled the researcher to
distinguish activities that contributed directly to value creation from those that do not. After
collecting the data, a statistical tool was used to compare the before and after the
implementation of Lean Principles on the finished pack inspection on the production line.

Statistical Treatment of Data

The gathered data were subjected to the following statistical tool:

1. Percentage was utilized to determine the a) analysis of cycle time b) analysis of output c)
comparison of activities before and after implementation of Lean Principles.

2. T-test Paired two sample for means was utilized to determine the significant difference
on the finished pack inspection cycle time and output before and after the
implementation of Lean Principles and the finished pack inspection output before and
after the implementation of Lean Principles.

Results
The Current Status of the Finished Pack Inspection in Terms of
Cycle Time

Based on the time study, the finished pack inspection has a cycle time of 352.24
seconds. The process flow begins with collecting the finished pack, which takes 34.32 seconds,
followed by transporting it to the inspection area, adding 45.62 seconds. The visual
inspection, which is the longest step, takes 92.41 seconds, followed by recording the
inspection result, consuming 32.00 seconds. Once inspected, the pack is sealed in 13.21
seconds before being transferred to the stacking area, which takes another 43.50 seconds.
The process also includes getting the tag which took 35.32 seconds and writing details on tag
which takes 18.65 seconds, then returning to the stacking area with 34.07 seconds and finally
attaching the tag to the finished pack, which takes 3.13 seconds. It was observed that the
current cycle time contains inefficiencies. The process involves manual handling, redundant
inspection steps and other lean wastes, such as unnecessary motion and excessive
transportation, all of which negatively impact efficiency and productivity.

Output

the output of the finished pack inspection before the implementation of Lean
Principles. The analysis of the 30-day data revealed an average daily output of 110 pallets,
indicating the impact of the current cycle time on overall productivity. The prolonged cycle
time limits the number of pallets processed per day. Primarily due to non-value added
activities such as manual handling, redundant steps, excessive movement, and unnecessary
transportation. These inefficiencies slow down the workflow and reduce the workflow’s
ability to achieve higher output levels.
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The Non-Value Activities Present in Finished Pack Inspection

%Necessary Non
Value Added Activities
19.02% %Value
Added
Activities
26.24%

%Non Value
Added Activities
54.75%

Figure 1. Result of Process Activity Mapping of Finished Pack Inspection

As shown on the figure above, in the whole process of finished pack inspection contained
26.24% of time spent on value-added activities, 19.02% of time spent on necessary non-value-
added activities but most of the time spent on non-value-added activities with 54.75%. These
NNVAs and NVAs accounted for approximately 73.77% of the total process time, highlighting
the need for process optimization and streamlining. The separation of work areas and reliance
on repetitive handling and documentation significantly hampered productivity, emphasizing
the importance of optimizing the workflow to eliminate these wastes and improve
productivity. The excessive time spent on NVAs, primarily due to work area separation,
repetitive handling, and excessive documentation, significantly impacts productivity. This
highlights the urgent need for workflow optimization, waste elimination, and streamlining
processes to enhance efficiency and improve overall productivity.
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The Causes of Non-Value-Added Activities

Table 1

Identified Non-Value Added Activities Causes and Recommendation for Improvement

Waste

Causes

Secondary Causes

Recommendation
Improvement

Transportation

Inefficient workflow

Separate locations for
inspection area, sealing
and stacking

Lack of
optimization

space

Workstations are far
apart

Relocate the inspection
area directly on-line

Non-standardized
process flow

Lack of
between

integration
inspection
area and bottling line

Combine related
inspection tasks and
improve process flow.

Motion

Poor workstation layout

Equipment/tools
positioning creates
unnecessary motion

Unavailability
prepared tags

of

Inspector manually
write the details on the
tag

Overprocessing Give awareness for
inspectors  are  not | inspectors regarding
Lack of multitasking aware of streamlined | the streamlined
process process.
Preparation and

printing of tag details
before the production
run starts.

Use a tag rack or
dispenser near the
workstation to ensure
that prepared tags are
readily available.

Significant portions of the finished pack inspection process were consumed by non-value-
added activities, such as excessive transportation, motion and overprocessing. These
activities increased cycle time per unit and reduce the overall output of the process. As each
unit took longer to process, fewer units were inspected within a given timeframe, leading to
decreased productivity.
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The Strategies for Improvement Used to the Finished Pack Inspection
Kaizen Improvement 1: Layout Optimization

Figure 2. Before and After Bottling Line Layout

Relocating the finished pack inspection area to an on-line setup has improved
productivity by reducing the time, motion, and transportation required for inspectors to
conduct inspections. As shown in Figure 7, the previous arrangement demonstrated
inefficiencies, as inspectors had to travel back and forth to the inspection area, leading to
excessive travel time and a certain level of waste during inspection activities. By relocating
the finished pack inspection area on-line, the need for transportation by inspectors has been
minimize.

Kaizen Improvement 2: Streamlining the Finished Pack Inspection Process on the Bottling Line

Perform Record
Collect ‘ . !
‘ - —> Visual —>|  Inspection
Finished Pack Inspection Result
T
v
Seal finished
Stack the
‘ pack and %‘ finished pack
attach tag

Figure 3. Process flow of the Proposed Finished Pack Inspection

Based on the figure above, streamlining the workflow ensured that the inspectors
can focus on value-added activities and improving productivity. As a result, the workflow
became leaner and more efficient, and enhancing productivity. The improved process was
able to reduce the non-value-added activities which were the transportation and motion
waste at finished pack inspection. By integrating the inspection step directly into the
production line rather than moving finished products to a separate area, inspectors
performed quality checks right where the products were made.

Kaizen Improvement 3: Automation of Tag Preparation
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Before the Kaizen improvement, inspectors manually wrote the details on the
approved tags for each finished pack, including the product name, production date, plant,
qguantity, line number, and pallet number. This manual process was time-consuming, prone
to human error, and added unnecessary workload to the inspectors. Additionally, the time
spent writing tags added to the overall process time. After the Kaizen improvement, all
approved tags are pre-printed with the required details before the production run. Inspectors
no longer need to write information manually; instead, they only attach the pre-
prepared/pre-printed tags to the finished packs. The pallet numbers are also assigned in a
continuous sequence, improving tracking and organization.

The status of the finished pack inspection after implementation of the Lean Principles
400.00

352.24

350.00 55% reduction of

cycle time

300.00

250.00

200.00

Time (seconds)

150.00
100.00
50.00

0.00
Before After

Figure 4. Analysis of Cycle Time

The results were analyzed by referring to the obtained data from before and after
Kaizen improvement to measure the effectiveness of the Lean principles. Some benefits of
Kaizen were observed in the form of reduction of non-value-added activity and improvement
in productivity. Figure 9 shows that the cycle time of the inspector is decreased from 352.24
seconds to 157.04 seconds. Percentage improvement observed is 55 percent reduction of
cycle time. This shows that non-value-added activity in the process were reduced since the
Kaizen technique was utilized.
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Figure 5. Analysis of Output per Day
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As shown in Figure 5, the number of pallets before was 110 then it increased to 152
pallets after the Kaizen improvement. Percentage improvement observed was 38 percent
increase. This shows that the Kaizen technique is very significant to resolve the problem, but
also it validates that the reduction in cycle time has an impact in the increase of output per
day and the productivity of inspectors in the finished pack inspection process.

Belore Alter

10.39%

ST.58%

5.75%

A mUNYA e RN RYA =0V R HIVA e WNNTVA

Figure 6. Comparison of Activity Before and After Implementation of Lean Principles

In Figure 6, the time was utilized properly by reducing non-value-added activity. Also, it
indicates that streamlining the process through relocating and developing a standardized
process in the workflow improved value-added activity and reduced time of inspectors for
completing the task. Thus, the number of non-value-added activity has significantly reduced
in the finished pack inspection process by 41.71%. The percentage of necessary non-value
added activity increased slightly by 10.37%. While this is a minor increase, it’s important to
note that these activities are necessary for the operation.

The significant difference in finished pack inspection cycle time before and after
implementation of Lean principles.

The before state has a mean of 352.24, while the after state, the mean was 157.02. The t-
test was 304.160 while p-value 0.000*, which was lower than the significance level of 0.05.
This means that the null hypothesis was rejected as there was a significant difference between
the cycle time to process the finished pack inspection before and after the implementation of
the Lean Principles.

The significant difference in finished pack inspection output before and after
implementation of Lean principles.

The before state has a mean of 110.03, while the after state, the mean was 152.02. The t-
test was -42.702 while p-value 0.000*, which was lower than the significance level of 0.05.
This means that the null hypothesis was rejected as there was a significant difference between
the output of the finished pack inspection before and after the implementation of the Lean
Principles.

Action Plan to Implement Lean Principles in Finished Pack Inspection of all Bottling Lines of
XYZ Manufacturing Company
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Table 2
Action Plan to Implement Lean Principles in Finished Pack Inspection of all Bottling Lines of
XYZ Manufacturing Company

Area of Concern Program Responsible Timeframe Expected Outcome
Person(s)
Finished Pack Implementation | Quality Assurance Q3-Q4 2025 100%
Inspection of Lean Supervisor & implementation of
Principles in Operational the Lean Principles
finished pack Excellence Team in all bottling line’s
inspection in all finished pack

bottling line inspection.

Finished Pack Kaizen Operational Semi-annual | Increased efficiency,

Inspection

Excellence Team,
Quality Team and
Production Team

productivity and
optimized
workflows of XYZ
Manufacturing
Company.

Deploying lean leads to various positive outcomes, such as reduced lead times by
eliminating obstacles through cross-departmental collaboration, improved quality through
embedded learning cycles, enhanced innovation by empowering frontline authority, and
more effective deliverables that meet end-user needs. By prioritizing lean principles, project
management enhances responsiveness to the dynamic nature of modern marketplaces. Lean
techniques significantly reduce waste, add value to customers, streamline processes,
minimize rework, and optimize project delivery (Adegbite, 2024).

Discussion
1. The finished pack inspection at the bottling line of XYZ Manufacturing Company before
implementation of Lean Principles has a cycle time of 352.24 seconds and has a 110 pallets
output per day. It showed several inefficiencies that hinder operational efficiency and
productivity. The current Among the process steps, visual inspection is the longest and
most time-consuming activity, taking 92.41 seconds. Other major contributors to the total
cycle time include transporting the finished pack to the inspection area 45.62 seconds),
collecting the finished pack (34.32 seconds), and returning to the stacking area (34.07
seconds). These steps, along with additional tasks such as sealing (13.21 seconds), tagging
(18.65 seconds), and writing details on the tag (3.13 seconds), add unnecessary time to
the overall process. Several inefficiencies were identified in the inspection workflow,
including excessive motion and transportation, redundant manual handling, and a lack of
standardization in inspection procedures. These factors contributed to prolong the cycle
time and reduce productivity. The presence of overprocessing, unnecessary movement,
and excessive transportation aligns with common Lean wastes, which negatively impact

2.

operational performance.

Through using time study and process activity mapping this study was able to identify the

non-value added activities or wastes in the finished pack inspection workflow. The
analysis revealed that a significant portion of the inspector's cycle time is consumed by

611




INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

NVAs, which do not directly contribute to value creation. Specifically, the identified NVAs
include collecting finished packs from the bottling line, transporting them to the
inspection area, transferring them to the stacking area, getting the tag, and going back to
the stacking area. These inefficiencies highlight the need for workflow optimization and
waste reduction strategies to enhance productivity and streamline the finished pack
inspection process.

3. It was found that significant portions of the process were consumed by unnecessary
activities such as inefficiencies in the workflow, non-standardized process flow, and the
unavailability of prepared tags were key factors contributing to overprocessing, excessive
transportation, and unnecessary motion. These inefficiencies lead to increased cycle
times per unit and a reduction in overall output.

4. To improve the finished pack inspection, this study applied Kaizen, a Lean Principles, to
reduce non-value-added activities. By addressing issues such as excessive transportation,
motion, and overprocessing, Kaizen helped streamline the workflow. Key improvements
included optimizing the process flow and ensuring prepared tags were readily available.
These changes led to a significant reduction in cycle time, resulting in increased
productivity. Overall, the implementation of Lean Principles successfully enhanced
efficiency and productivity in the inspection process.

5. The finished pack inspection process significantly improved, reducing the cycle time from
352.24 seconds to 157.02 seconds—a 55% reduction. This substantial decrease in cycle
time was achieved by eliminating non-value-added (NVA) activities, optimizing workflow,
and streamlining inspection procedures. Redundant manual handling, excessive motion,
and unnecessary transportation were minimized, resulting in a more efficient and
standardized inspection process. With the reduction of NVA activities, the daily output
increased from 110 pallets to 152 pallets, reflecting a 38% improvement in productivity.

6. There was a significant difference in the finished pack inspection cycle time before and
after the implementation of Lean Principles. The p-value of 0.000* was lower than the
0.05 significance level which means that the null hypothesis was rejected.

7. There was a significant difference in the finished pack inspection output before and after
the implementation of Lean Principles. The p-value of 0.000* was lower than the 0.05
significance level which means that the null hypothesis was rejected.

8. There was a need to propose an action plan to implement Lean Principles in finished pack
inspection of all bottling lines.

Conclusions/Recommendations

1. The finished pack inspection process had a longer cycle time, which hindered output
productivity. The implementation of Lean Principles streamlined the workflow, reduced
non-value-added activities, and improved efficiency, resulting in enhanced productivity
and overall operational performance. It is recommended that the company continuously
monitor and refine the finished pack inspection process. Implementing real-time
performance tracking and regular process evaluations can further enhance efficiency and
eliminate bottlenecks.

In the case of finished pack inspection, the presence of redundant processes, excessive

motion, and non-value-adding tasks significantly impacts output. To address these challenges,
implementing Lean principles, such as process streamlining, and waste elimination, is
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essential. By optimizing workflows, eliminating unnecessary steps, and ensuring a more
structured process, the system can achieve higher efficiency, reduced cycle time, and
improved daily output (Mhlanga & Pradhan, 2020).

2. Non-value-added activities caused delays, inefficiencies, and hindered productivity in the
finished pack inspection process. Excessive motion, redundant handling, and unnecessary
steps prolonged cycle time and reduced operational efficiency. The implementation of
Lean Principles helped by eliminating waste, optimizing workflows, and standardizing
processes, leading to improved efficiency, reduced cycle time, and increased productivity.
The researcher recommends a thorough review of the workflow should be conducted to
identify and remove remaining non-value added activities.

According to Saputra et. al (2021), Lean focuses on identifying and eliminating non-value-
adding activities through continuous improvement to enhance workflow efficiency and
operational excellence. The current process reflects inefficiencies in workflow, leading to
wastes and increased cycle time. Non-value-adding activities contribute to unnecessary costs
and resource consumption without improving the final product, making process optimization
essential. By applying Lean principles, the process can be streamlined through waste
elimination. Reducing unnecessary steps, optimizing work sequences, and eliminating
redundant tasks will improve overall efficiency and ensure a smoother, more responsive
inspection process.

3. Theresults revealed inefficiencies like non-standardized processes, workflow bottlenecks,
and unavailability of prepared tags, which caused overprocessing, excessive movement,
and delays. These issues increased cycle times and lowered overall output. Addressing
these problems through process improvements will be key to improving the efficiency and
productivity of the inspection workflow. It is recommended to provide standard operating
procedures and ensure the availability of materials such as prepared tags, and improving
workflow design to minimize overprocessing and unnecessary movement.

Almotairi et. al (2024) emphasized that excessive motion and transportation are often the
result of poor workflow design, inefficient workstation layouts, and a lack of standardized
procedures. Over-processing, on the other hand, occurs when inspection tasks exceed the
necessary quality requirements, consuming additional time without adding real value to the
product. These factors align with Lean Principles, which highlight that eliminating waste such
as unnecessary movement and over-processing can significantly enhance productivity and
efficiency. Lean Principles such as Kaizen can help to reduce non-value added activities.

4. Applying Kaizen to the finished pack inspection workflow effectively reduced non-value-
added activity and streamlined process. These improvements significantly lowered cycle
time, boosted productivity, and enhanced resource utilization, demonstrating the success
of Lean Principles in optimizing the inspection process. The researcher recommends to
conduct Kaizen improvements. Encourage team collaboration and employee participation
to identify further opportunities for continuous improvement to maintain streamlined
operations.
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According to Mahir et. al (2023), companies should integrate Lean Principles, including Kaizen,
to streamline the workflow including inspection process and remove NVA activities. This can
be achieved through process standardization, workstation optimization, and continuous
monitoring of performance metrics to sustain improvements. By doing so, organizations can
ensure a more efficient inspection process, reduce delays, and enhance operational
performance.

5. The implementation of Lean Principles had a significant impact on reducing the cycle time
and output of the finished pack inspection, demonstrating improved efficiency and
productivity. The researcher highly recommends to implement Lean Principles to the
company’s standard practices to sustain lasting benefits.

According to Santos et al. (2023), applying Lean Principles to process enables companies to
increase productivity and streamline operations. By systematically evaluating workflows and
eliminating unnecessary steps, businesses can enhance efficiency and reduce waste, leading
to a more effective inspection process. Reducing non-value-added activities in the finished
pack inspection process allows organizations to optimize operations, improve productivity,
and enhance product quality. Implementing Lean principles, company can create a more
streamlined and efficient inspection workflow that focuses on essential quality checks while
minimizing waste.

6. The results of the finished pack inspection cycle time before and after the implementation
of Lean Principles has a significant difference as evident in the reduced cycle time. It
highlights the impact of Lean Principles eliminating non-value-added activities, optimizing
processes, and enhancing overall efficiency. The researcher recommends to track the
cycle time to ensure improvements remain effective and to identify further refinement.

The wide range of Lean Principles offers solutions to many operational challenges, making
them highly valuable for organizations striving for continuous improvement. As organizations
recognize the effectiveness of Lean, they are increasingly integrating these approaches to
minimize waste and align production processes with market demands. For organizations to
fully leverage Lean, top management must identify the most relevant tools, understand their
functions, and assess their potential impact on efficiency and productivity (Proenca et al.,
2022).

7. The results of the finished pack inspection output before and after the implementation of
Lean Principles has a significant difference as evident in the increased output. It highlights
the impact of Lean Principles in improving the productivity. The company should capitalize
on the productivity improvements by reallocating resources affectively.

The implementation of Lean Principles has had a positive impact on both the efficiency of the
finished pack inspection process and the overall productivity. Organizations that implement
Lean principles experience significant benefits, including enhanced product quality, cost
reduction, and optimized resource utilization, which contribute to higher productivity and
profitability. In the manufacturing sector, Lean drives streamlined operations, shorter lead
times, and improved workflow efficiency, enabling companies to adapt to market demands,
reduce waste, and maintain a competitive edge. By continuously improving processes, Lean
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fosters operational excellence and long-term sustainability, ensuring that businesses remain
efficient, agile, and customer-focused (Souza et al., 2021).

8. The proposed action plan was made to be implemented so that Lean Principles can be
applied in the XYZ Manufacturing Company to ensure more efficient process by reducing
waste, optimizing workflows and enhancing productivity. The recommended action plan
is suggested to be implemented where Lean Principles be applied in all the bottling lines
to effectively reduce waste, optimize cycle time and improve productivity.

The Lean implementation has led to significant improvements in the efficiency, value
contribution and productivity of the processes. Lean principles, Kaizen, have been successfully
applied across various organizations and manufacturing industries worldwide, demonstrating
their effectiveness in reducing NVA activities and optimizing operational processes (Byrne et.
al, 2021).

References

Dagne, T. (2022). Productivity improvement through customized Lean and Six Sigma for
garment manufacturing industries. Journal of Optimization in Industrial Engineering,
16(1), 9-17. https://doi.org/10.22094/J01E.2022.1904036.1763

Habib, M. A., Rizvan, R., & Ahmed, S. (2022). Implementing lean manufacturing for
improvement of operational performance in a labeling and packaging plant: A case study
in Bangladesh. Results in Engineering, 17,
100818. https://doi.org/10.1016/j.rineng.2022.100818

Gonzales, H. G. (2023). The influence of Lean principles on USTP Electro-Mechanical
Technology Department waste management and sustainability efforts: A case study.
Cognizance Journal of Multidisciplinary Studies, 3(4), 19-24.
https://doi.org/10.47760/cognizance.2023.v03i04.003

Narassima, M., Aashrith, V., Aldo Ronald, C., Anbuudayasankar, S., & Thenarasu, M. (2023).
Implementation of lean principles in the yarn manufacturing industry: A system
dynamics approach. Benchmarking: An International Journal.
https://doi.org/10.1108/bij-05-2023-0324

Hia, S.W., Singgih, M.L., & Gurning, R.0O. (2024). Productivity improvement of coal hauling
using lean techniques: A case study in Coal Mining Company in Indonesia. Journal of
Electrical Systems, 20(4s), 850-859. https://doi.org/10.52783/jes.2123

George, E. (2025). Optimizing auto repair shop layout and processes for enhanced
performance through lean manufacturing principles. International journal of
engineering and modern technology, 11(1):10-28.
https://www.researchgate.net/publication/388483890

Jamal, M., Safeeruddin, M., Shajee, M., & Mughal, U. (2022). Process improvement in the
production line of the textile industry by Lean methodologies of 5S, Kaizen, Takt, and
time study. International Research Journal of Modernization in Engineering Technology
and Science, 8, 2582-5208.
https://www.irjmets.com/uploadedfiles/paper/issue_8 august_2022/29197/final/fin_
irjmets1663216031.pdf

Yanti, M., Lubis, F., Nazaruddin, N., Rizki, M., Silvia, S., & S., S. (2022). Production line
improvement analysis with Lean Manufacturing approach to reduce waste at CV. TMJ
using Value Stream Mapping (VSM) and Root Cause Analysis (RCA) methods.

615



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

Proceedings of the 3rd South American International Conference on Industrial
Engineering and Operations Management. https://doi.org/10.46254/SA03.20220369

Guzel, D., & Asiabi, A. S. (2022). Increasing productivity of a furniture factory with Lean
Manufacturing techniques: A case study. Tehnicki Glasnik, 16(1), 82-92.
https://doi.org/10.31803/tg-20211010121240

Florescu, A., & Barabas, S. (2022). Development trends of production systems through the
integration of Lean Management and Industry 4.0. Applied Sciences, 12(10), 4885.
https://doi.org/10.3390/app12104885

Mehta V., & Dave P., (2020). Impact of 5S and lean manufacturing techniques in various
organizations to enhance the productivity, 2(4). https://doi.org/10.35629/5252-
0204421436

Criséstomo, E. L. V., & Jiménez, J. W. C. (2021). Application of lean manufacturing (5S and
Kaizen) to increase productivity in the aqueous adhesives production area of a
manufacturing company. Industrial Data, 24(2), 249-271.
https://doi.org/10.15381/idata.v24i2.19485

Trivedi, D. C., & Bedi, H. S. (2024). Lean practices in tractor manufacturing industries in India.
International Journal of Scientific Research in Engineering and Management, 8(8), 1-5.
https://doi.org/10.55041/ijsrem37270

Dutta, N. S. S. (2024). Lean manufacturing and process optimization: Enhancing efficiency in
modern production. International Journal of Scientific Research in Computer Science
Engineering and Information Technology, 10(5), 265-273.
https://doi.org/10.32628/cseit241051024

Suroso, E., & Santosa, A. D. (2024). Effects of lean manufacturing practices on operational
performance. Journal of Research in Social Science and Humanities, 4(2), 174-179.
https://doi.org/10.47679/jrssh.v4i1.121

Adegbite, B. M. (2024). Applying lean principles to eliminate project waste, maximize value,
cut superfluous steps, reduce rework and focus on customer centricity. International
Journal of Innovative Science and Research  Technology, 1760-1768.
https://doi.org/10.38124/ijisrt/ijisrt24feb1682

Ganesan, J. (2023). Implementation of lean manufacturing to improve production efficiency:
a case study of electrical and electronic company in Malaysia. Journal of Sustainable
Manufacturing in Transportation, 3(2). https://doi.org/10.30880/jsmt.2023.03.02.006

Gebeyehu, S. G., Abebe, M., & Gochel, A. (2022). Production lead time improvement through
lean manufacturing. Cogent Engineering, 9(1).
https://doi.org/10.1080/23311916.2022.2034255

Parvez, M., Islam, M., & Talapatra, S. (2022). Implementation of 5S in a plastic bag
manufacturing industry: A case study. Cleaner Engineering and Technology, 8, 100488.
https://doi.org/10.1016/j.clet.2022.100488

Hastono, H., Affandi, A., & Sunarsi, D. (2024). Implementation of lean management principles
for operational efficiency. Jurnal manajemen sumber daya manusia, 2(2), 145-148.
https://doi.org/10.56457/implikasi.v2i2.458

Abebe, A. (2021). Implementation of kaizen 5S, muda, and PDCA for productivity
improvement of manufacturing firms in Ethiopia: The mediating role of PDCA and waste
elimination between 5S and productivity improvement. SMU conference proceedings.
http://hdl.handle.net/123456789/6810

Zvidzayi, J. (2021). Analysis of critical success factors of gemba and kaizen in lean
manufacturing within SA industries. Proceedings of the International Conference on

616



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

Industrial Engineering and Operations Management.
http://ieomsociety.org/proceedings/2021rome/699.pdf

Sahaya, N., & Anusaen, S. (2022). Defect reduction with 8 muda concepts in the throttle valve
manufacturing of ABC company. Journal of liberal arts and service industry, 5(1).
https://so01.tci-thaijo.org/index.php/JLASI/article/view/250795

Birchit, D. (2021). Analyzing the manufacturing process in the perspectives of lean production:
a case in geosynthetics industrial works plc. Business administration.
http://www.repository.smuc.edu.et/handle/123456789/6028

Wale, A. (2023). The effect of manufacturing wastes on operational performances of bottled
water manufacturing industries: the case of asku plc. Quality and productivity
management. http://www.repository.smuc.edu.et/handle/123456789/7790

Reddy, C. R. (2024). Optimizing production efficiency of aircraft manufacturing unit using lean
tools: A comprehensive analysis on VA and NVA. Texas A&M University-Kingsville.
https://www.proquest.com/openview/b35e69e685cbdaa807e1c1d164f86978

Teslenko, T., Batmanghlich, C., & Romanko, O. (2021). Lean production “Toyota” as an
integrated system of operational perfection. Philosophy, Economics and Law
Review, 1(2). https://doi.org/10.31733/2786-491x-2021-2-56-67

Alsakka, F., Darwish, M., Yu, H., Al-Hussein, M., & Hamzeh, F. (2022). The impacts of Lean
implementation revealed in the course of building a digital twin of a construction
manufacturing facility. Proceedings of the 30th Annual Conference of the International
Group for Lean Construction (IGLC30), 890-901. doi.org/10.24928/2022/0200

Vyas, M. (2024). Use of lean manufacturing system in palm oil mill for generating maximum
yield. African Journal of Biomedical Research, 1255-1260.
https://doi.org/10.53555/ajbr.v27i3.2747

Negron, Y., & Morales, A. (2022). Lean manufacturing implementation to improve process
capability and performance. Manufacturing Engineering.
http://hdl.handle.net/20.500.12475/1660

Singh, A., Atsegeba, B., & Melkamu, M. (2025). Assess the impact of lean management
practices on organizational performance. Journal of Innovations in Business and
Industry, 3(1). doi: 10.61552/JIBI

Kumie, T. (2021). Evaluation of manufacturing wastes and their impact on operational
performances: the case of bottled water manufacturing company. Quality And
Productivity Management. 105-124. http://hdl.handle.net/123456789/6438

Bethelhem, A. (2022). The effects of organizational value adding activities on profitablity of
selected leather product manufacturers in addis ababa. Business Administration.
http://hdl.handle.net/123456789/7129

Qarahasanlou, A. N., & Barabadi, A. (2023). From waste to value: A practical framework for
waste identification and mitigation using Lean Management principles. Proceeding of
the 33rd European  Safety and  Reliability ~ Conference, @ 3382-3396.
https://doi.org/10.3850/978-981-18-8071-1_p534-cd

Khan, M.A.H., & Leicht, R.M. (2022). Categorization of construction tasks for robotics using
lean vs value-added effectiveness framework. Proceedings of the 30th Annual
Conference of the International Group for Lean Construction (IGLC30).
https://doi.org/10.24928/2022/0195

Simathari, G. (2021). Improve the productivity of rubber bushings in a rubber moulding
company by applying the lean principle. Open University Malaysia Knowledge
Repository. https://library.oum.edu.my/repository/1538

617



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

Singh, S., & Singhal, S. (2020). Implementation and analysis of the clustering process in the
enhancement of manufacturing productivity. Journal of King Saud University -
Engineering Sciences. https://doi.org/10.1016/j.jksues.2020.06.005

Anuusha, G., Jaivardhan, Y., & Rakshan, J. (2020). Implementation of different techniques for
productivity improvement. Speculations in Science and Technology 2(4):2582-5208.
https://www.researchgate.net/publication/341424024

Febri, C.A., & Susilawati, A. (2022). Productivity improvement based on Systematic Layout
Planning and 5S (Case Study: CV. Mutya, Indonesia). Journal of Ocean Mechanical and
Aerospace - Science and Engineering, 66(1), 8-13.
https://doi.org/10.36842/jomase.v66i1.267

Rimadias, S. (2023). Application of the 5S Kaizen method to increase productivity in Kuningan
Timur Village, Jakarta City. Manager Journal of Management and Administration
Science, 2(1), 23-31. https://doi.org/10.58738/manager.v2i1.376

Adesina, et al. (2024). Optimizing business processes with advanced analytics: Techniques for
efficiency and productivity improvement. World Journal of Advanced Research and
Reviews, 22(3), 1917-1926. https://doi.org/10.30574/wjarr.2024.22.3.1960

Rozas, E. A. (2023). Application of lean manufacturing and TOC to increase productivity in a
company in the hermetic windows sector. [EOM Society International.
https://doi.org/10.46254/na8.20230234

Haekal, J. (2021). Improving work efficiency and productivity with line balancing and TPS
approach and Promodel simulation on brush sub-assy line in automotive companies.
International Journal of Scientific Advances, 2(3).
https://doi.org/10.51542/ijscia.v2i3.24

Bouazza, Y., Lajjam, A., & Dkhissi, B. (2021). The impact of lean manufacturing on
enviromental performance in Moroccan automotive industry. Management Systems in
Production Engineering, 29(3), 184—192. https://doi.org/10.2478/mspe-2021-0023

Ukey, P. H., Deshmukh, A., & Arora, A. (2021). Implementation of lean tools in apparel
industry for improving productivity. Proceedings on Engineering Sciences, 3(2), 247—
252. https://doi.org/10.24874/pes03.02.012

Rathi, S. S., Sahu, K., & Kumar, S. (2024). Implementation of lean manufacturing methods to
improve rolling mill productivity. International Journal of Advanced Technology and
Engineering Exploration, 11(111). https://doi.org/10.19101/ijatee.2023.10102004

Ewnetu, M., & Gzate, Y. (2023). Assembly operation productivity improvement for garment
production industry through the integration of lean and work-study, a case study on
Bahir Dar textile share company in garment Bahir Dar Ethiopia. Heliyon, 9(7), e17917.
https://doi.org/10.1016/j.heliyon.2023.e17917

Jara, B., Calderon, S., & Avalos-Ortecho, E. (2023). Application of lean manufacturing to
increase productivity of a company in the metalworking sector. In Advances in
transdisciplinary engineering. https://doi.org/10.3233/atde230102

Antonio, A. (2024). Lean manufacturing and its impact on production efficiency. Journal of
Research in International Business and Management, 11(3).
http:/dx.doi.org/10.14303//jribm.2024.025

Rahman, S. S., Baten, N. A., Hoque, N. M., & Mahmud, M. . (2023). Impact of lean
manufacturing on productivity and layout design in sewing section of a garment
industry. International Journal of Industrial Management, 17(3), 152-161.
https://doi.org/10.15282/ijim.17.3.2023.8955

618



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

Kuryla-Queirolo, A. J., Novelli-Toce, A., Quiroz-Flores, J. C., Collao-Diaz, M., & Flores-Pérez, A.
(2024). The impact of implementing lean manufacturing tools in the productivity of the
dyeing area of a textile company. International Journal of Engineering and Technology,
16(1), 1-5. https://doi.org/10.7763/ijet.2024.v16.1245

Irfan, M. T. H., Rafiquzzaman, M., & Manik, Y. A. (2025). Productivity improvement through
lean tools in cement industry — a case study. Heliyon, 11(3), e42057.
https://doi.org/10.1016/j.heliyon.2025.e42057

Abidin, M. H. Z.,, Leman, Z., Yusof, Z. a. M., & Khalili, A. (2022). Lean impact on manufacturing
productivity: a case study of industrialized building system (IBS) manufacturing factory.
Jurnal Teknologi, 84(4), 65—77. https://doi.org/10.11113/jurnalteknologi.v84.18156

Le, M. T., Huynh, V. T., Doan, T. C. D., & Nguyen, K. T. H. (2025). Continuous improvement of
productivity with applying lean principles in designing and simulating: A case study.
Technical Education Science, 20(01), 73—83. https://doi.org/10.54644/jte.2025.1613

Dara, H. M., Adamu, M., Ingle, P. V., Raut, A., & Ibrahim, Y. E. (2025). An MCDM approach to
lean tool implementation for minimizing Non-Value-Added activities in the precast
industry. Infrastructures, 10(3), 55. https://doi.org/10.3390/infrastructures10030055

Mortada, A., & Soulhi, A. (2023). Improvement of assembly line efficiency by using lean
manufacturing tools and line balancing techniques. Advances in Science and Technology
Research Journal, 17(4), 89-109. https://doi.org/10.12913/22998624/169257

Mortada, A., & Soulhi, A. (2023). Improvement of assembly line efficiency by using lean
manufacturing tools and line balancing techniques. Advances in Science and Technology
Research Journal, 17(4), 89-109. https://doi.org/10.12913/22998624/169257

Klosova, D., & Kozlovska, M. (2021). Methods for identifying non-value-adding activities in
construction processes. IOP Conference Series: Materials Science and Engineering,
1209(1), 012032. https://doi.org/10.1088/1757-899x/1209/1/012032

Saputra, W. S., & Andi Purnomo, M. R. (2021). Waste analysis using lean manufacturing in the
film production process step 2 ulama. International Journal of Computer and
Information System (1JCIS), 2(3), 93—97. https://doi.org/10.29040/ijcis.v2i3.44

Almotairi, A., A AL-Qahtani, 0., K Alamodi, M., & Momena, D. A. (2024). Improving the
operational efficiency at a manufacturing facility by using Lean Techniques: A case study
at Shams Cables Factory. Proceedings of the International Conference on Industrial
Engineering and Operations Management. https://doi.org/10.46254/an14.20240400

Aswad, M. (2024). Redesigning the layout of plastic waste processing production facilities at
PT Kima using the computerized relationship layout planning (Corelap) method. Journal
of Agrocomplex and Engineering. https://pppii.org/index.php/jae/article/view/19

Assen, M. (2021) Lean, process improvement and customer focused performance. The
moderating effect of perceived organizational context, Total Quality Management &
Business Excellence, 32(2), 57-75. DOI: 10.1080/14783363.2018.1530591

Santos, E., Lima, T. M., & Gaspar, P. D. (2023). Optimization of the production management
of an upholstery manufacturing process using lean tools: A case study. Applied Sciences,
13(17), 9974. https://doi.org/10.3390/app13179974

Hassan, H. A., Merghni, I., & Elemam, M. (2021). Product improvement by cycle time
reduction through Lean methodology (product SH-3 as case study). Journal of Karary
University for Engineering and Science. https://doi.org/10.54388/jkues.v1i2.30

Martins, A., dos Anjos, F.E.V., & da Silva, D.O. (2023). The Lean Farm: Application of Tools and
Concepts of Lean Manufacturing in Agro-Pastoral Crops. Sustainability ,15, 2597.
https://doi.org/10.3390/su15032597

619



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

\ol. 15, No. 4, 2025, E-ISSN: 2222-6990 © 2025

Byrne, B., McDermott, O., & Noonan, J. (2021). Applying lean six sigma methodology to a
pharmaceutical manufacturing facility: A case study. Processes, 9(3), 550.
https://doi.org/10.3390/pr9030550

Proenca, A. P., Gaspar, P. D.,, & Lima, T. M. (2022). Lean optimization techniques for
improvement of production flows and logistics management: The case study of a fruits
distribution center. Processes, 10(7), 1384. https://doi.org/10.3390/pr10071384

620



