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ABSTRACT

This research study aimed to assess the impact of
implementing the 5S methodology on the Production
Department of a T-shirt manufacturing company. It
followed a practical approach and used a pre-experimental
design. Check sheets were used to assess efficiency,
effectiveness, and productivity in the manufacturing
area. The results obtained from the research indicate a
significant increase in productivity. Initially, productivity
stood at 1.3740 soles for each Peruvian sol (S/) invested
in production resources. However, after implementing 5S,
this figure rose to 1.5303 soles for each sol invested in
production resources. Furthermore, efficiency improved
by 14.8%, effectiveness by 24.4%, and the adoption
rate of 5S in the company increased from 43% to 87%,
indicating a 44% improvement.

Keywords: productivity, 5S methodology, lean
manufacturing.

INTRODUCTION

The 5S methodology is a set of Japanese processes that aim
to eliminate unnecessary items, organize essentials, maintain
a clean and orderly space, standardize processes, and ensure
long-term sustainability (Makwana & Patange, 2022). This tool
is widely used to optimize processes, improve productivity and
quality, and encourage employee participation in continuously
improving their work environment (Goswami et al., 2019). It
is important to note that 5S is an industrial practice that can
differentiate a company from others.

By applying the 5S methodology, the company can create a
safe and healthy work environment that ensures compliance
with standards and fosters quality improvement (Randhawa &
Ahuja, 2018). The lack of a proper 5S system can render other
lean tools ineffective (Zadry & Darwin, 2020). Regardless of
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the environment in which 5S is implemented, the
primary focus of researchers has always been to
ensure that the process is efficient and devoid of
undetected waste in a manufacturing operation
(Jaca et al., 2014).

According to data from the Ministry of Production
(Ministerio de la Produccion, 2022), the textile and
apparel sector’s gross domestic product (GDP)
experienced an annual decline of 5.2% from 2011
to 2020, which worsened in 2020 with a 31.8% drop
due to the impact of the COVID-19 pandemic. This
situation has particularly affected microenterprises,
which make up 95.0% of the sector. Currently, the
textile industry is recovering from the effects of the
pandemic and is facing increasing competition.
Therefore, according to Shahriar et al. (2022),
companies should implement strategies to
maintain their competitiveness, which involves
improving quality and optimizing production by
eliminating tasks that do not benefit the process or
the customer.

A study conducted by Vargas and Camero (2022)
investigated the persistently low productivity in
the production area of aqueous adhesives in a
manufacturing company. The productivity had
been below 5 kg/MH for four years, which was
lower than the expected target. To address this
issue, they decided to use the lean manufacturing
methodology, specifically the 5S methodology.
The application of 5S resulted in an increase in
average productivity to 5.58 kg/MH, compared to
4.37 kg/MH in 2018, before the implementation
of lean manufacturing. Similarly, Chilén et al.
(2017) applied 5S to improve productivity in a
water bottling plant, which led to a 29% increase
in the production of ozonated water, from 103.41
to 133.39 liters per hour. These results highlight
the positive impact of 5S on production efficiency.

In the present case, the textile industry company
is starting its lean adoption process using 5S as
its starting point, as mentioned by Veres et al.
(2018). This is because lean manufacturing and the
5S methodology are closely related. Then, 5S is
considered an integral tool within the lean approach,
designed to eliminate waste, which is a central tenet
of Lean, and to establish a highly productive and
well-organized work environment (Srinivasan et al.,
2016). Incorporating 5S is perceived as the first step
in the adoption of the lean philosophy, as it lays the
foundation for constant improvement and increased
production efficiency.
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This study aims to investigate the application of
the 5S methodology in the T-shirt manufacturing
industry, which is representative of small and
medium-sized enterprises (SMEs) in Trujillo. To
compete in the global market, SMEs need to
improve their efficiency and productivity. The
research hypothesizes that applying 5S will lead
to a noticeable improvement in productivity in the
Production Department of the company.

This research is noteworthy for its innovative and
relevant nature, as only a few studies have focused
on the implementation of 5S in SMEs. Companies
in the textile and apparel industry are particularly
interested in improving their productivity to remain
competitive. The 5S methodology is a central
focus for improving production by eliminating
waste, optimizing processes, and promoting a
clean and safe work environment. This results in
more efficient and higher-quality production, which
are crucial factors to compete and consolidate as
a company in the global textile industry.

Lean Manufacturing

Lean manufacturing is a strategy that aims to
eliminate waste in production to achieve greater
efficiency and quality. Its principles include
eliminating non-valuable activities, managing
customer value, continuous workflow, just-in-time
production, continuous improvement, and respect
for people (Guzel & Asiabi, 2022).

According to Abu et al. (2019), 5S is an integral part
of lean manufacturing as it focuses on eliminating
waste through organization, cleanliness, and
standardization of processes. This improves
efficiency and productivity by reducing wasted time
and creating an efficient and safe work environment.
Both lean manufacturing and 5S share a focus on
continuous improvement.

58S Methodology

Jiménez et al. (2015) explain that 5S is a
management and structuring methodology that
originated in Japan. It is designed to optimize
efficiency and productivity in the workplace. The
name “5S” comes from five Japanese words that
begin with the letter “S”, representing the five
fundamental principles of this philosophy:

e Seiri (sort) involves identifying materials
and equipment that are unnecessary or
underutilized in the workplace, avoiding
disorganization and loss of efficiency.
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» Seiton (straighten) involves appropriately
organizing cluttered items to reduce
searching and prevent errors.

» Seiso (shine) involves setting up cleaning
procedures and frequency that everyone
follows, preventing dirt that affects production
and risks of accidents.

*  Seiketsu (standardization) involves
establishing clear visual guidelines that are
highly communicative and easy to understand
for an orderly and clean workplace.

» Shitsuke (sustain) involves maintaining the
5S practices constantly, promoting a culture
of continuous improvement and a proactive
attitude towards organization and efficiency
in the work environment.

Productivity

Palange and Dhatrak (2021) define productivity
as the ratio between production and the use of
resources. They emphasize that productivity is
crucial in any process as it ensures the agility
and adaptability of an organization. Hanif et al.
(2018) explain that productivity is linked to the
effectiveness of using available resources to achieve
specific goals. They also suggest that assessing
a company’s productivity is crucial to identifying
issues and developing strategies to tackle them.

The measurement of revenue productivity
versus costs is a way to determine the efficiency
of generating value compared to production
expenses. A high level of productivity indicates
efficiency and profitability, while a low level
suggests a need to improve efficiency or reduce
costs to increase profitability.

Revenue (S/.)
Production costs (S/.)

Productivity =

METHODOLOGY

The purpose is to analyze the current state of
production and identify any elements that may be
negatively affecting productivity levels.

To this end, we created a flow process chart, which
provides a visual representation of all the stages
and tasks involved in the manufacturing process.
This helps to identify areas where inefficiencies,
bottlenecks, and inadequate resource allocation
could arise. Additionally, it plays a crucial role in
promoting continuous improvement and ensuring

compliance with industry regulations (Achibat et
al., 2023).

The Ishikawa diagram technique was used to
identify the root causes of production problems,
rather than just addressing the symptoms. This
thorough evaluation was essential to effectively
address the issues (Hossen et al.,, 2017). To
prioritize the problems, we also used the Pareto
chart to identify the most recurrent ones.

Additionally, we initially assessed the degree of 5S
adoption in the company using a data recording
sheet. Participants rated each criterion on a scale
of 0 to 4, with 0 being “unsatisfactory”, 1 being
“needs improvement”, 2 being “acceptable”, 3
being “good”, and 4 being “excellent”. Using the
5S evaluation matrix, the results were displayed
graphically, as recommended by Huanuco and
Rosales (2018).

Before implementing 5S in production, efficiency,
effectiveness, and productivity indicators were
assessed. This provided an objective benchmark
to measure current performance and track
progress over time.

The second purpose is to implement the 5S
methodology in  production, which involves
evaluating each phase of the process as follows:

» During the Seiri (sort) stage, all elements in
the Production Department are categorized.
The categories are materials and inputs
(MI), raw material (RM), products in process
(PP), finished products (FP), tools (T), and
machines and equipment (ME).

* Regarding Seiton (straighten), the frequency
of use of elements in production was
evaluated. ltems used daily are kept in the
work area, those used weekly are placed
near the work area, those used monthly are
stored on shelves, and those used every six
months are stored elsewhere.

* Regarding Seiso (shine), subareas are
evaluated based on their degree of
cleanliness, covering categories such as
clean areas, poorly cleaned areas, and
very dirty areas. The degree of compliance
with the proposed cleaning program in the
manufacturing area was confirmed.

* Inthe Seiketsu (standardization) and Shitsuke
(sustain) stages, evaluations were conducted
using a scale that includes percentages
ranging from 25% for “unsatisfactory”,
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through 50% for “acceptable”, 75% for “good”,
to 100% for “excellent”.

For the third purpose, an exhaustive analysis was
conducted to evaluate whether the improvements
achieved maximum optimization of resources, such
as labor, machinery, raw materials, and time. The
analysis focused on the efficiency, effectiveness,
and productivity indicators. To conclude, a final
evaluation was carried out to determine the level
of 5S adoption in the company using a data
verification sheet.

RESULTS

Current State of the Production Department of
the Company

Aflow process chart was used to perform a detailed
examination of the company’s production process,
as shown in Figure 1.

The Ishikawa diagram was then used to identify the
root causes and explore the potential relationships
between various factors that affect the company’s
productivity, as shown in Figure 2.

The essential factors influencing the company’s
productivity were quantitatively evaluated using
measures such as absolute frequency (f;), relative
frequency (h;), and cumulative frequency (H;). The
results are presented in Table 1.

According to the Pareto chart, 81.5% of the problems
in the company are linked to reduced productivity,
as illustrated in Figure 3.

Table 2 provides a preliminary review of the level of
adoption of the 5S in the company through a data
verification form. The results showed that the level
of compliance was at 43%, categorized as “needs
improvement”.

Figure 4 shows the contrast between the predicted
and actual scores in each phase of the 5S after
the initial assessment of their level of adoption in
the company.

Table 3 displays that the Production Department
achieved a weekly efficiency of 87.21%. This
percentage indicates the amount of time used by the
department to effectively maximize the production
of T-shirts.

Table 4 displays the production efficiency of T-shirts
during August, which was 87.43%. This indicates
that the Production Department was able to maintain
the established quality and quantity levels during
the manufacturing process.

Vol Ind. data 27(1), 2024

Table 5 shows that the productivity rate for August
was 1.3740, resulting in a profit of 0.3740 monetary
units for each unit invested.

Implementation of the 5S in the Production
Department

Seiri (sort)

Table 6 records a total of 487 items, some of
which were correctly located, while others were
not. Out of this group, 100 items were deemed
‘nonessential”. Thirty-six of these nonessential
items will be eliminated, and 64 will be moved out of
the Production Department.

Moreover, compliance with Seiri (sort) was
evaluated, and it was found that nonessential
items in the Production Department accounted for
20.53% of the total.

Nonessential items 100
X 100 = 137 X 100 = 20.53%

CLSeiri= —————— "
et Total items 8

Seiton (straighten)

The most frequently used materials and tools make
up 75.61% of the items used daily and weekly, as
shown in Table 7.

Seiso (shine)

An assessment of the production sub-areas
according to their level of hygiene is shown in Table
8. Out of the total sub-areas evaluated, 33.3% were
clean, 16.7% were not very clean, and 50% were
very dirty. Additionally, it was found that 77.1% of
the proposed cleaning program was followed.

Seiketsu (standardization)

Table 9 shows that an average of 88.75% of
the workplace standards and guidelines were
implemented, indicating significant progress
in the standardization program for maintaining
organization and hygiene.

Shitsuke (sustain)

Table 10 highlights that the execution of the
continuous improvement program had an average of
96.25%, which reflects the company’s commitment
to improving the standards of the 5S process.
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Flow Process Chart
Summan
Date: 01/08/2021 Symbols Present Proposed Difference

Chart No. 01 Page No. 01

Inversiones Generales Jumarsa E.I.R.L.

Operation 13

Transport 4
Objective: Evaluation of Production Department activities

IS

Delay

Inspection

o

Activity: Manufacturing of cotton T-shirts

<ETLO

Storage 2
Method: Current Total 28
Distance (m)
Time (min.)

Location: Production Department

Symbols

I$ D D v Notes

—|

Description Dist. (m) Time (min.)

Cutting of fabric for T-shirts (sleeves, etc.)

Inspection of cut fabric ~@

Cutting of fabric for collars

Inspection of cut fabric

RO

Bagging of fabrics

Moving fabrics to the storage —@

Locating cut fabrics

Moving fabrics to the overlocker /./

Overlocking of collars

Size search "

1

Matching of fabrics (collar and back and front pieces)

Inspection of seams ~e

Turning on the machine

Sewing of collars

Searching for yarn

Transferring in-process t-shirts to the machine

Turning on the flatlock sewing machine

Covering collar and shoulder seams

Seam inspection

Transferring in-process seam

Machine preparation

| Il ] [

Joining shirts with sleeves

Transferring in-process garment \.\
Searching for different materials >.

Machine preparation

"

Base and zipper preparation

Base and zipper inspection @

Finished garment storage \.
TOTAL 13 4 4 5

[N}

Figure 1. Flow process chart used to illustrate the manufacturing process of the company.
Source: Prepared by the authors.

LABOR MACHINES RAW MATERIAL
o Outdated .
Lack of training equipment Poor inventory
—-
Poor Waste of
Lack of motivation maintenance resources

—

Low
productivity
in the company

Lack of order and
cleanliness

Undefined processes
——————————-

Lack of continuous
improvement
—_——

Excess waste
—_——

WORK ENVIRONMENT METHOD

Figure 2. Ishikawa diagram to analyze low productivity in the company.
Source: Prepared by the authors.
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Table 1. Frequency of Factors Contributing to Low Productivity in the Company.

Root Cause | Description f; h; H; 80-20
CR1 Lack of order and cleanliness 60 32.6% 32.6% 80
CR2 Undefined processes 45 24.5% 57.1% 80
CR3 Poor inventory 24 13.0% 70.1% 80
CR4 Lack of training 21 11.4% 81.5% 80
CR5 Waste of resources 15 8.2% 89.7% 20
CR6 Lack of motivation 7 3.8% 93.5% 20
CR7 Lack of continuous improvement 5 2.7% 96.2% 20
CR8 Poor maintenance 3 1.6% 97.8% 20
CR9 Excess waste 3 1.6% 99.5% 20
CR10 Outdated equipment 1 0.5% 100.0% 20

Source: Prepared by the authors.

Table 2. Level of Adoption of the 5S in the Company Before the Implementation of Improvements.

Stage | ltem Evaluation Criteria 0(1(2]|3|4]| Total
1 There are only essential items, equipment, and tools in the manufacturing area.
2 | There are only essential equipment and tools in the manufacturing area. X
;8) 3 | There are sufficient raw materials in the manufacturing area. X 10
4 | There are cleaning standards in place in the manufacturing area. X
5 | There is visual control of processes in the manufacturing area. X
6 Items are easily accessible in the manufacturing area. X
S 7 Machines are properly located in the manufacturing area. X
% 8 | There are designated spaces for storing tools in the manufacturing area. X 7
n 9 | Transit ailes in the manufacturing area are clearly marked. X
10 | The manufacturing area operates at maximum production capacity. X
11 | Transit ailes in the manufacturing area are cleaned and without any waste. X
12 | There are designated personnel responsible for maintaining cleanliness. X
é 13 | The machines and equipment in the manufacturing area are kept in good condition. X 9
? 14 | The manufacturing area is cleaned whenever it is needed. X
15 | There are adequate waste containers in the manufacturing area. X
c 16 | There are set rules and procedures in the manufacturing area. X
"% 17 | Standardized production with organized procedures is followed. X
g 18 | Improvement methods have been implemented in the manufacturing area. X 8
g 19 | The first three “S” are followed in the manufacturing area. X
@ 20 | Along-term improvement plan is in place in the manufacturing area. X
21 | Workers adhere to the established working hours. X
- 22 | Procedures and standards are known to all in the manufacturing area. X
g 23 | Atraining program is in place in the manufacturing area. X 9
@ 24 | Wrokers effectively perform their tasks. X
Workers have an accurate understanding of the impact of applying the 5S methodology. X
TOTAL SCORE 43/100

Source: Prepared by the authors.
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Figure 3. Pareto chart to analyze low productivity
in the company.

Source: Prepared by the authors.

Table 3. Production Efficiency Results in August.

Dimension: Efficiency Period: 2021
Indicator calculation = Useful time used
Planned production time
Week Used Time Target Time E ffi\é\ilsr?:;y(% )

1 43.92h 50 h 87.84%

2 43.28 h 50 h 86.56%

3 43.39h 50 h 86.78%

4 43.82h 50 h 87.64%

Weekly Efficiency (%) 87.21%

Source: Prepared by the authors.

Table 5. Production Productivity Calculation in August.

5S Preliminary Assessment Matrix

@ Predictedscore @  Actual score

Straighten
Sort

Shine Sustain

Standardization

Figure 4. Level of adoption of 5S in the preliminary
assessment.

Source: Prepared by the authors.

Table 4. Production Effectiveness Results in August.

Dimension: Effectiveness Period: 2021
Number of garment pieces produced
Indicator calculation = -

Number of garment pieces planned

Week Garment Pieces Production Weekly

Produced Target Effectiveness (%)

1 303 350 86.57%

2 314 350 89.71%

3 297 350 84.86%

4 310 350 88.57%

Weekly Effectiveness (%) 87.43%

Source: Prepared by the authors.

Dimension: Productivity Period: 2021
Used Raw Material RM Unit No. of Operators Working Hours Hourly Labor Other Expenses
Cost Cost
918 m. S/16.00 2 200 h S/ 4.65 S/ 378.00
) . Total garment pieces produced (S/) S/ 23 256.00
Indicator calculation = =
Resources used (S/) S/ 16 926.00
PRODUCTIVITY | 1.3740

Source: Prepared by the authors.
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Table 6. Implementation of the First “S”(Seiri) in the Production Department.

Item Description Quantity Essential? Type Relocate Discard
1 Serger thread 73 Essential Ml
2 Needle thread 152 Essential Mi
3 Scissors 5 Essential MI
43 Phone 1 Essential T
44 Rib bags 36 Nonessential ME 36
45 Thread nipper 2 Essential Mi
TOTAL 487 64 36
Source: Prepared by the authors.
Table 7. Implementation of the Second “S”(Seiton) in the Production Department.
Item Description Frequency of Use
Monthly Quarterly Annual
1 Serger thread
2 Needle thread
3 Duct tape
43 Screwdriver
44 Overlock
45 Needles
TOTAL 20 4 2 4
% Frequency 48.78% 9.76% 4.88% 9.76%
Source: Prepared by the authors.
Productivity Assessment After the results show a compliance level of 87%, which is

Implementation of the 5S in the Company

In Table 11, the weekly efficiency showed notable
progress, reaching 100.12% in the Production
Department’s use of time to optimize the T-shirt
manufacturing process.

During November, the weekly efficiency in the
production of T-shirts reached 108.75%, as detailed
in Table 12.

Table 13 confirms that productivity remained at
1.5303 during November, generating a profit of
0.5303 monetary units for each unit invested.
Furthermore, the “other expenses” category
amounted to S/ 0.00 because there was no overtime,
as everyone complied with the 8-hour-per-day goal.

The efficiency, effectiveness, and productivity
parameters have shown notable improvements,
with increases of 14.8%, 24.4%, and 11.4%,
respectively, as shown in Figure 5.

The 5S implementation was assessed using a
data verification sheet, as shown in Table 14. The

B Ind. data 27(1), 2024

considered “excellent”.

The difference between the predicted score and
the actual score in each 5S phase after the final
assessment of the degree of implementation of
these steps is illustrated in Figure 6.

Hypothesis Testing

In this study, we investigated whether implementing
5S positively impacts labor productivity in a
garment manufacturing company. To determine
this, the following hypotheses were formulated:

Ho = There is no significant difference in labor
productivity before and after implementing 5S.

Hy = There is no significant difference in labor
productivity before and after implementing 5S.

The data was analyzed using the Anderson-
Darling test in MINITAB 19, which confirmed
normality (p > 0.05). Figures 7 and 8 were then
created to compare productivity before and after
the implementation of 5S in the company.
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Table 8. Implementation of the Third “S”(Seiso) in the Production Department.

Item Production Subareas Current State .
Clean Not Very Clean Very Dirty
1 Thread Subareas X
2 Machines in General Subareas X
3 Sublimation Subareas X
4 Tape Placement Subarea X
5 Cutting Subarea X
6 Cutting Table Subarea X
TOTAL 33.3% 16.7% 50%
Summary of Cleaning Program Compliance
Month Executed Cleansing Activities Planned Cleansing Activities
August 6 12
September 9 12
October 10 12
November 12 12
Total 37 48
Percentage (%) 771% 100%
Source: Prepared by the authors.
Table 9. Implementation of the Fourth“S”(Seiketsu) in the Production Department.
Score
Item Description 25% 50% 75% 100% Total
1 Documenting procedures X 85%
2 Set quality standards X 85%
3 Education and training X 100%
4 Monitoring and measuring X 85%
AVERAGE PERCENT 88.75%
Source: Prepared by the authors.
Table 10. Implementation of the Fifth “S”(Shitsuke) in the Production Department.
o Score
Item Description 25% 50% 75% 100% Total
1 Incentives and recognition of achievements X 100%
2 Internal audits X 100%
3 Continuous assessment and improvement X 85%
4 Training and awareness-raising X 100%
AVERAGE PERCENT 96.25%

Source: Prepared by the authors.

Table 11. Production Efficiency Results in November.

Table 12. Production Effectiveness Results in November.

Dimension: Efficiency Period: 2021 Dimension: Effectiveness Period: 2021
Useful time used Number of garment pieces produced
Indicator calculation = Indicator calculation =
Planned production time Number of garment pieces planned
Week | UseaTime | TargetTime | i (Vo) Week | O uced | Pisces | Efecvensss (%)
1 39.89 h 40 h 100.28% 1 428 400 107.00%
2 39.97 h 40 h 100.08% 2 433 400 108.25%
3 39.98 h 40 h 100.05% 3 434 400 108.50%
4 40.35h 40 h 99.13% 4 445 400 111.25%
Weekly Efficiency (%) 100.12% Monthly Effectiveness (%) 108.75%

Source: Prepared by the authors.

Source: Prepared by the authors.
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Table 13. Production Productivity Calculation in November.

Dimension: Productivity Period: 2021
Used Raw Material R'\él Unit No. of Operators Working Hours Hourly Labor Other Expenses
ost Cost
1305 m. S/ 16.00 2 160 h. S/5.17 S/0.00
Indicator calculation = Total items produced (S/) _ S/ 34 800.00
Resources used (S/) S/ 22 740.00
PRODUCTIVITY 1.5303
Source: Prepared by the authors.
Table 14. Level of Adoption of the 5S in the Company After the Implementation of Improvements.
Stage | Item Evaluation Criteria 0(1(2]|3|4]| Total
1 There are only essential items, equipment, and tools in the manufacturing area. X
2 | There are only essential equipment and tools in the manufacturing area.
§ 3 | There are sufficient raw materials in the manufacturing area. X| 18
4 | There are cleaning standards in place in the manufacturing area. X
5 | There is visual control of processes in the manufacturing area. X
6 | Items are easily accessible in the manufacturing area. X
S 7 Machines are properly located in the manufacturing area.
% 8 | There are designated spaces for storing tools in the manufacturing area. X| 16
n 9 | Transit ailes in the manufacturing area are clearly marked. X
10 | The manufacturing area operates at maximum production capacity.
11 | Transit ailes in the manufacturing area are cleaned and without any waste.
12 | There are designated personnel responsible for maintaining cleanliness.
% 13 | The machines and equipment in the manufacturing area are kept in good condition. X| 18
? 14 | The manufacturing area is cleaned whenever it is needed. X
15 | There are adequate waste containers in the manufacturing area. X
c 16 | There are set rules and procedures in the manufacturing area. X
'*% 17 | Standardized production with organized procedures is followed. X
g 18 | Improvement methods have been implemented in the manufacturing area. X 18
:g 19 | The first three “S” are followed in the manufacturing area.
@ 20 | Along-term improvement plan is in place in the manufacturing area.
21 | Workers adhere to the established working hours.
- 22 | Procedures and standards are known to all in the manufacturing area.
g 23 | Atraining program is in place in the manufacturing area. X | 17
@ 24 | Wrokers effectively perform their tasks. X
Workers have an accurate understanding of the impact of applying the 5S methodology. X
TOTAL SCORE 87/100

Source: Prepared by the authors.

After confirming that the data was parametrically
distributed, the Student’s t-test was used to compare
two samples and evaluate the hypotheses. The
resulting p-valuewas 0.000, less thanthe significance
level of 0.05. Therefore, the null hypothesis (Hy)
was rejected and the alternative hypothesis (Hj)

VIW Ind. data 27(1), 2024

was accepted, suggesting that implementing 5S
does increase garment manufacturing productivity.

DISCUSSION

In a similar study by Rojasra and Qureshi (2013), the
58S methodology was applied to a small company
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Assessment of Production Indicators per Month 5S Final Assessment Matrix

—&- Effidency —@-Effectiveness—@- Productivity
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Figure 5. Assessment of production indicators per month. Figure 6. Level of adoption of 5S in the final assessment.
Source: Prepared by the authors. Source: Prepared by the authors.

Summary Report for Initial Productivity

Anderson-Darling Normality Test

A-Square 039
P-Value 0.351
Mean 0.91820
StDev 0.02842
Variance 0.00081

Skewness 0456727
/ Kurtosis -0,5578;
N
Minimum 0.87146

1st Quartile 0.89913
Median 0.90961
3rd Quartile 0.94090
Maximum 0.97205

95% Confidence Interval for Mean
0.90491 0.93150

088 090 092 0394 096 098 95% Confidence Interval for Median

0.90293 0.93700

95% Confidence Interval for StDev
0.02161 0.04150

Figure 7. Anderson-Darling normality test for productivity before the implementation of the 5S methodology.
Source: Prepared by the authors.

Summary Report for Initial Productivity

Anderson-Darling Normality Test

A-Square 0.39
P-Value 0351
Mean 0.91820
StDev 0.02842
Variance 0.00081

Skewness 0456727
/ Kurtosis -0.5678;3
N
Minimum 0.87146

1st Quartile 0.89913

Median 0.90961
3rd Quartile 0.94090
Maximum 097205
95% Confidence Interval for Mean
3 0.90491 0.93150
088 090 092 094 096 098 95% Confidence Interval for Median
0.90293 0.93700
95% Confidence Interval for StDev
I 002161 004150

Figure 8. Anderson-Darling normality test for productivity after the implementation of the 5S methodology.
Source: Prepared by the authors.

to improve its processes. Non-value-adding sub- According to Gupta and Jain (2015), the
processes were identified and eliminated at each implementation of the 5S methodology had a
stage of the industrial operation, resulting in an positive impact on a company that produces
overall increase in production efficiency from 67% scientific equipment. They found a significant
to 88.8% in just one week. reduction in the time needed to find tools during

the manufacturing process, from 30 minutes to

Ind. data 27(1), 2024 WAL
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just 5 minutes in a span of 20 weeks. Similarly,
Gupta and Chandna (2020) also implemented the
same approach in another company that produced
scientific equipment, and after 24 weeks, their
audit score increased from 6 to 72.

Meanwhile, Vargas and Camero (2022) conducted
an initial analysis of 5S to prepare for implementing
lean manufacturing. They recorded an initial
average value of 2.8. After completing the 5S
implementation and conducting an audit, they
observed an increase in the average value, which
reached 4.03. This increase was due to a decrease
in time wasted searching for materials and moving
personnel, as well as improvements in organization
and cleanliness in the Production Department.

Based on these studies, it can be concluded that 5S
is an effective tool to distinguish between activities
that generate value and those that do not, enhance
work efficiency, and increase worker engagement in
various work contexts.

CONCLUSIONS

In August, the weekly efficiency and T-shirt
production efficiency were recorded at 87.21% and
87.43% respectively. However, after implementing
the 5S methodology in November, these values
improved substantially. The weekly efficiency
improved to 100.12%, while the weekly T-shirt
production efficiency increased to 108.75%. This
represented an increase of 14.8% and 24.4% in
both indicators, respectively.

During the initial assessment conducted in August,
productivity was found to be at 1.3740. This means
that for each monetary unit invested, an additional
profit of 0.3740 monetary units was generated.
However, after implementing the 5S methodology,
the productivity remained high in November at
1.5303. This indicates that for each unit of currency
invested, an additional benefit of 0.5303 monetary
units was generated. This shows an increase of
11.4% in this indicator.

A final assessment of the 5S state was conducted
using a data verification form, which showed a
marked improvement in the adoption of 5S in
the company. This improvement is reflected in
an increase in the rating level from 43% initially
categorized as “requires improvement”, to 87%,
which is now considered “excellent”.

Il /nd. data 27(1), 2024
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