SSRG International Journal of Mechanical Engineering
ISSN: 2348-8360/ https://doi.org/10.14445/23488360/IJIME-V11111P102

Volume 11 Issue 11, 15-23, November 2024
© 2024 Seventh Sense Research Group®

Original Article

Improving Service Level in Textile SMEs through Lean
and MRP Integration: A Case Study

Martin Fidel Collao-Diaz?, Martha Valeria Saavedra-Cielo?, Wilson D. Calderon®, Don Reimer*

Faculty of Engineering, Universidad Continental, Lima, Peru.
2Faculty of International Business, Universidad Peruana de Ciencias Aplicadas, Lima, Peru.
3Business Consultant, Lima, Peru.
“Mechanical, Robotics, and Industrial Engineering, Lawrence Technological University, Michigan, USA.

ICorresponding Author : mcollao@continental.edu.pe

Received: 09 September 2024 Revised: 13 October 2024 Accepted: 08 November 2024 Published: 30 November 2024
Abstract - This case study explores the application of Lean and MRP integration to improve service levels in Peru’s textile
industry. The study identifies the challenges faced by textile SMEs in meeting market changes and proposes a model that
integrates Lean and MRP methodologies to optimize resources and eliminate waste. The model is applied to a micro-enterprise
in the textile sector, and the results are analyzed through quantitative indicators. The study shows a 4% improvement in the main
service level indicator, a 3% reduction in the stock-out indicator, a 9% reduction in the downtime index indicator, a 12%
reduction in the cycle time indicator, and a 7% reduction in the percentage of defective products. The study also contributes to
the literature by proposing an alternative approach to planning production and innovatively combining Lean tools with MRP,

which has rarely been explored in previous research. The study provides valuable insights for textile SMEs looking to enhance

their operations and improve their level of service.
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1. Introduction

In Peru, the textile and clothing sector contributes 6.4%
to the manufacturing GDP and contributes 0.8% to the
national GDP. [1] Sales of the clothing subsector during 2020
were 3,659,000 units, being the lowest level in the last five
years. [2] The figures show that the pandemic and the
excessive entry of Asian garments aggravated the situation in
the textile sector at the national level, especially in micro-
enterprises that registered drops in production, decreased
orders and a lack of capacity to provide the requested level of
service by your clients. The research gap identified in the
article centers on the lack of studies that integrate Lean
Manufacturing and MRP (Material Requirements Planning)
tools to improve service levels in textile SMEs in developing
countries, specifically in Peru. While there is existing research
on each tool individually, combining Lean and MRP in the
context of microenterprise in the textile sector is still
underexplored.

According to the literature, the problem found originates
from the non-compliance of orders in terms of quantity,
quality, and time. The presence of this problem in other
countries is identified in the following investigations. In the
first case, high-order processing times were observed. To
improve these inefficiencies in the processes, lean tools and

standardization methods were applied, which allowed the
service level to increase from 56% to 63%. [3] The second
case shows a textile company that could not quickly meet
market changes due to its inflexible supply chain. Given this
situation, a collaborative cloud platform was proposed to
develop a sustainable garment supply chain by assignment. [4]
In the third case, multiple quality failures were identified in
the clothing produced by a Turkish company. To deliver a
better level of quality, the negative impact failures were
discovered and tools such as FMEA and PA were used, which
allowed for reducing the negative effects and risks. [5]
Research shows that the problem is mainly due to poor quality
and late delivery; therefore, industrial engineering solutions
are required to increase current service levels.

As mentioned in the previous paragraph, the sector’s main
problem is the level of service, and to propose an appropriate
solution for the sector, a micro-enterprise was taken as an
example where the necessary tools were applied to
improve quality and delivery time. The main reason for
this research is to seek a significant contribution to the textile
sector and its subsectors, such as clothing. The main
contribution of the research is evidence of the results for
applying methods and techniques to improve the level of
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service in the textile sector SME. Lean tools such as 5S,
Jidoka, Heijunka and Kanban are used for this.

This research is divided into the following five sections:
The Introduction presents the background in the textile sector
together with the main problems encountered to relate the
problems of the company under study. Likewise, in this
chapter, you will find success stories of similar companies that
have progressed thanks to the suggested methodologies. State
of the art chapter contains the typologies to be developed in
the present investigation: the level of service, the MRP tool
and Lean tools such as Kanban and Jidoka. The contribution
chapter includes the basis of the model, the proposed model,
the components of the model, and the indicators to be
measured. The Validation chapter details the initial diagnosis,
the validation design and comparison with the initial situation,
and the improvements obtained from the pilot test.

2. Literature Review
2.1. Level of Service

Lean techniques are used and managed to improve the old
results in the textile sector; an integrated Lean-BPM model is
proposed due to the positive correlation that exists between
these and the significant improvements that their joint
application means to increase the level of service. [8] The
service level represents one of the most valued factors when
selecting a manufacturing technology; therefore, having
reached high levels of technology, the company under study
focuses on the service level indicator. [21] Another factor to
consider in the level of customer service is the social
performance of the life cycle of products in the textile
industry, which is negative in a study carried out on shirts sold
in the Netherlands but produced in China. This is considered
for the legibility of the companies and to define their
competitive advantage; the 3 main ones are the cost of the
product, the customer’s sensitivity to the market and the
collaborative relationship. [16, 22]

Taking this into account, the current research work seeks
to use a service model to improve the service level of the
company under study. In addition, it can be shown that the
case studies reviewed show improvements in their processes,
leading to a better level of service. Likewise, it is possible to
highlight the presence of research regarding the level of
service in the textile sector. However, this literature is not
abundant, and sometimes, some of these turn out to have a
deficient contribution. Having said this, the need to validate
and disseminate service models to improve the level of service
in the textile sector is highlighted.

2.2. Kanban

The Kanban tool is widely used to reduce the level of
inventory, and for this, it is complemented by other tools such
as Value Stream Mapping (VSM). The combination of these
two tools generates a great positive impact on the company
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since it allows for optimal reduction of costs in inventories.
Thus, the company would have a competitive advantage in the
market. [6, 7] A study was carried out in which the result was
that the level of availability of products on the shelves helps
to improve the level of customer service; in this way, the
importance of availability on the shelves is discussed to
guarantee an excellent level of service to end customers and
for this reason, proposes two Lean initiatives. The first is the
VSM, and the second is a visual inventory management
system using the Kanban methodology [8,9,6].

The conclusions of all the articles showed an increase in
inventory turnover, which allowed a flow of materials with
greater flexibility and reduced the inventory of finished
products. In this way, Carvalho managed to generate value for
the companies under study. The same happened with the
companies studied by José Vasquez, which managed to reduce
approximately 20% of sewing times. However, these
investigations present the same tools to solve the same
problem, which is inventory management. In this case, it is
necessary to disseminate more Lean tools to help optimize the
stock of raw materials and finished products in the companies
under study.

2.3. Jidoka

It is proposed that Jidoka be used to detect defects at the
source, reduce defective products, improve the flexibility of
the production system, and thus not neglect the quality of
finished products. [11] It is concluded that applying this
technique under the Jidoka tool saves up to 14.2% in costs of
the importance of stopping the processes in case of failure or
doubt. However, ignoring inspection or repair opportunities
could generate a significant increase in costs and a decrease in
the quality of the products. [12,13]

For these reasons, in the current work the Jidoka tool is
used to carry out self-control of quality during the production
process. However, there are very few case studies on the
application of Jidoka to improve the quality of finished
products in the textile sector, even though research shows
improvements in production processes in other industries. Due
to this, it is necessary to validate and define the use of the
Jidoka tool in the textile sector to contribute to improving the
quality of the products.

2.4. MRP

The combination of tools in the production system, such
as MRP and the ABC method, presents many practical
benefits. In a study, a Lean-MRP model is proposed to reduce
the reprocessing rate, improve the work method and be able to
have inputs in production; in addition, the Adkar model was
used to ensure the correct implementation and commitment of
the members towards this change. [14] On the other hand, one
of the most complementary tools of MRP is JIT because it is
valuable for the flow of inventories. It is also used for
traditional MRP systems because it allows for the adaptation
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of industries with little technological capacity [15,16]. Finally,
in many articles, it is mentioned that the main benefit is
improving the level of customer service because the products
are available in the warehouse, so the market share is
increased. Likewise, this technique is statistically not
complex, as demonstrated by Roy Ram Naresh in his study.
Finally, this tool is complemented by many others, such as the

ABC method, to save daily time in the production process of
a product, as Malindzakova demonstrated. However, many of
these tools have drawbacks when developing them in the field
since, according to most articles, hours are lost to modifying
the current method. In this sense, as shown in Table 1, it is
recommended to propose tools that help the change process
towards the method sought to be implemented.

Table 1. Comparative matrix of causes vs stage of art

Root cause :
Poqr_quallty Low availability of | High percentage of | Low percentage of
. finished . h .
Articles raw material downtime service level
product
Matzka J. et al., 2009. Kanban
Rewers, P.&Diakun, J., 2021.
Deuse, J. et al.,2020. Jidoka
Grout, J.,&Toussaint, J., 2009.
Haydeé, D. et al.,2020. Cristina, Heijunka
R. etal., 2020
Zamora, S. et al., 2020. Jidoka MRP 5S
José, V. et al., 2018. MRP
Shen, L. etal., 2021 5S
Proposed Jidoka MRP Kanban /Heijunka 5S

3. Contribution

Although the case studies reviewed consider workforce
planning and semi-automated methods to stop production as
they are applied to companies with mass production, the
reality in Peru is that most of the companies in the textile
sector are SMEs. [1] The model’s contribution lies in
presenting an alternative approach to planning production and
determining the conditions and parameters of the process that
generate the best results in production time, order fulfillment,
and degree of use of the machines.

Likewise, growth is generated for the company that is
analyzed since it receives training and improvement tools, and
the results are compared through quantitative indicators. Most
of the articles focused on companies that export and pay
thousands of dollars in taxes, where the application of lean
tools such as Kanban demonstrates a significant improvement
in production flow and delivery times. [9] In our case study,
the same tools will be applied with the aim of improving the
level of service, but in reduced spaces and with a low budget,
and the efficiency of the tools will be measured. This research
seeks to support all SMEs in the textile sector that present the
same difficulties and wish to improve their level of service.

Regarding the MRP methodology, which is applied
mostly to carry out a continuous and standardized production
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plan to ensure adequate availability of primary products, [17]
This tool will support us in optimizing the company’s
resources by eliminating waste that cannot be recycled or
stored since we have small spaces. In the present case study,
the company currently uses certain waste to manufacture
second-category products, which differs because it is a make-
to-stock item, and the company mostly receives make-to-order
orders and applies the JIT method.

The contribution of this research regarding this tool is
based on the innovation of applying Lean tools in combination
with MRP since few articles have applied this methodology.
Finally, the application of standardized methods for the most
requested orders and the planning of materials will help us to
optimize downtime and have a tolerance time for unforeseen
events that may occur in production.

3.1. Proposed Model

The proposed model, as shown in Figure 1, aims to
increase the level of service in the textile sector through SMEs
based on Lean and MRP techniques. To achieve this objective,
the low level of service is established as an input. Then, each
component is executed sequentially to obtain output with less
downtime, greater availability of raw materials, fewer
defective products, low cycle times, and, finally, a higher level
of service.
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Fig. 1 Proposed model

3.2. Model Components

The first component is data analysis, for which a
collection through visits to the company is necessary.
Historical information is collected, and small interviews are
carried out with the workers. Once the necessary information
has been collected, the first analysis tool is prepared, which is
the VSM with which the company’s weaknesses and the
stages that generate the greatest value are observed.

Next, a fish diagram, better known as an Ishikawa
diagram, is made, which will allow us to know the causes of
the main problem, which, in this case, is the low level of
service. Finally, we have the tree and pareto diagram. The first
complements the fish diagram since the causes of the main
problem are also disaggregated.

Finally, the Pareto chart will allow us to identify the
company’s irregularities.

The last component is validating the proposal, which will
focus on implementing the tools seen in Component 2 and
verifying whether the techniques served to improve the
indicators seen in the problem tree.

One of the methods that we are going to use is that of
comparison, and it is going to compare the KPIs that were set
as the objective and the real ones of the company at the end of
the improvement project. In some cases, a pilot test will be
applied to obtain the final indicators of the company.

3.3. Indicators of the proposed model
3.3.1. Service Level (SL)

The expected probability of not reaching a situation of
lack of availability that prevents the orders from being
delivered within the deadlines, in the quantity or quality
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established. It also represents the probability of not losing
sales.

_ Number of perfectly delivered orders
~  Total number of products ordered

SL X 100

3.3.2. Defective Product Rate (DPR)
It measures the percentage of finished products that do not
meet the quality specifications for ready-made garments.

Number of garments with available

DPR = X 100

Total number of garments produced

3.3.3. Cycle Time (CT)
It defines the time required to produce a unit of finished
product, in this case, the time to make a garment.

Production time available

~ Number of units produced

3.3.4. Stock Out (SO)

It measures the percentage of raw material that was not
available when it was required to start manufacturing. Not
having the necessary quantity in the warehouse means
customer demand cannot be met.

__ Quantity not supplied
- Requested amount

N X 100

3.3.5. Downtime rate (DR)

It indicates the proportion of time not dedicated to
effective production being devoted to activities other than
clothing.

Non — productive time

DR = X 100

Total process time
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4. Validation
4.1. Initial Diagnostic

After carrying out an analysis of the initial situation of the
company under study, it was found that the main problem was
a low level of service, this being 75%, unlike textile
companies in Chile, with an average service level of 96. %. It
was determined that in the last year, this problem represented
a loss of 576 soles, equivalent to 7.34% of sales. Among the
main causes of the problem were orders delivered with quality
failures and orders delivered out of time.

4.2. Validation Design

To validate our proposed model, including Lean and MRP
techniques, a pilot plan validation method was applied for all
the techniques used. Within the techniques, you can find 5S,
MRP, Kanban, Heijunka and Jidoka. Below is the detail of
each one.

4.2.1.55

A pilot plan for implementing the 5S was carried out,
which was applied in the raw material warehouses, products
in process, finished products, worktables and machines. The
implementation lasted one month, and each S was applied
sequentially. In the first S, Seiri, they began with the
organization of the objects that were in the passageway; this
added to the small available space and a large number of
unnecessary objects in the station, and a significant
improvement was made in the productivity indicators, in
addition to the objects that were of great importance were
classified by means of cards in their respective places. The
second S, Seiton, consists of ordering the products that the
company currently has in the warehouse since, as observed in
the warehouse, there are both finished products in process and
raw materials, which constitutes a waste of time searching for
each product in one place. In the third S, Seiso, general
cleaning of the clothing workshop was carried out, and a
cleaning plan was prepared for its daily execution at the
beginning and end of the work shift. In the fourth S, Seiketsu,
a 5S training plan was carried out that lasted two weeks;
additionally, a follow-up of the previous S’s was carried out
through a weekly checklist where compliance with each task
with its respective assigned area was reviewed. In the fifth S,
Shitsuke, didactic meetings were scheduled to reinforce
knowledge and propose improvements; additionally, visual
elements such as a 5S poster were located so the staff could
visualize it and remember the importance of its application.

4.2.2. Heijunka

For the implementation of this technique, the Heijunka
Board was used to facilitate the control of the production
schedule. As shown in Figure 3, the garments to be
programmed for the summer season were polo shirts, dresses,
skirts, blouses and shorts. The takt time of each garment and
its respective pitch time were found. Additionally, an Excel
template was prepared to be filled out by the workers, in which
the data can be viewed. With them, the production rhythm can
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be established, making variations due to variations in demand.
Once the weekly production level is established, this schedule
is transferred to the Heijunka board, where the Kanban cards
are used.

Complementarily, a weekly control of compliance with
the production plan was carried out; during the first month, an
average compliance of 39% was obtained; this low percentage
was mainly because the company was completing many
service orders that it had accumulated. However, this trend
was improving over the weeks.

4.2.3. Jidoka

The implementation of this technique was carried out
with the objective of reducing quality defects in garments due
to the inclusion of fluff in them. For this, self-control of
quality was carried out during the preparation of the garments,
which comprised four steps. The first step is to detect the
problem; the main way to detect the presence of the problem
is when the stitch skips or the spool is pushed out of place. The
second step is to stop production, having detected one of the
two alerts, the machine is stopped, and the supervisor is
notified. The third step is to correct the problem; the affected
fabric is removed, the affected area is unstitched, talc is
applied, the bobbin case is cleaned, and it is sewn again. The
fourth step is to find the root cause and establish
countermeasures. As shown in Figure 4, it was identified that
the accumulation of lint causes part of it to be transferred to
the thread with which the fabric is sewn. Additionally, this
accumulation also causes the machine to not work properly;
for this reason, a daily cleaning of the machine is carried out.

To apply this technique, the production sequence and the
composition of the garments to be made were identified. With
this information, it is possible to find out the garments that are
most prone to emitting lint and the main machines used to
make them. Each machine was also tested for its likelihood of
emitting lint. As a result, it was obtained that the main
garments that must be considered are polo shirts and dresses,
within the machines that should be placed more emphasis. To
measure the degree of improvement in the quality of the
garments, a control graph by attributes was made; the result of
the first month showed that the lower control limit was
exceeded, but in the last weeks, an improvement was
visualized, and it is expected that this trend continues in the
following weeks.

4.2.4. Kanban

Since the products that are currently being sold are polo
shirts and dresses because they present seasonal demand, the
Kanban cards must detail the three main processes these
products go through, which are the purchase of raw materials,
production and the distribution of finished products, these
have to be compared with the projection of the demand that
was developed to find the safety stock and verify if the times
in the delivery of the product were improved. In addition, this
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implementation should improve one of the main problems
encountered, which is the low level of production presented
by the company, especially in the textile sector. For poles, the
details that were filled out on the Kanban cards are The
description of the product, the quantity of products to be
manufactured, taking into account the safety stock, the date on
which the card is filled out and the date on which it has to
finish the activity, the previous process, the subsequent
process and the order of the card, being 1 for the purchase of
the raw material, 2 for the production and 3 for the delivery of
the finished product for which there will be 3 cards for each
product. These cards will be found within a Heijunka board,
which is the complementary tool that presents two variables:
the first is the products that the company is making in the
week, and the second is the days.

4.2.5. MRP

To be able to start with this tool, you must know certain
necessary data to be able to apply the formulas found within
the Excel tables, such as the safety stock that was found
through a projection of the demand for the best-selling
products. Figure 5 shows that the main products are polo shirts
and dresses. In addition, it was considered that these products
are seasonal, so the progression that was used was linear since
the seasons that come in the coming months belong to spring
and summer. The deviation of this demand for polo shirts and
dresses is 20 and 8 units per month, respectively. The formula
for the security stock is based on the deviation of each product
and the lead time, which has a frequency of 7 days and the
security level given was 95%. The safety stock for polo shirts
and dresses is 18 and 7 units, respectively. Once these data are
obtained, they are added to the Excel table. Then, a demand
requirement is made, and the receptions scheduled for the next
few days are posted in an Excel table. In addition, it is very
important to quantify the gross requirement of the raw
material based on the projected demand for the following
month. The MRP planning horizon is divided into months; for
this, it is necessary to have a materials master file, which will
provide us with information on each element to be
manufactured. Some vitally important data that we must find
in the master material requirement is the waiting time for the
scheduled receptions.

5. Discussion
5.1. New Scenarios vs. Results

In this section, we proceed to analyze the implementation
of the proposed improvement model, using tools such as ERP
and Lean tools such as 5S, Kanban, Heijunka and Jidoka.
Table 2 show a comparison between the actual and previous
situation through the information collected in the pilot test
carried out for a month.

Improvements can be observed in the company under
study, considering that the service level increased from 75%
to 79%; the improvement of the indicator of the technical gap
was due, in turn, to the improvement of the indicators of the

root causes. In this case, the stock-out indicator was reduced
from 22% to 19% thanks to implementing the MRP materials
requirement plan, which made it possible to have raw
materials when required. Likewise, the downtime index
indicator was reduced from 18% to 9% due to the
implementation of 5S, allowing to take advantage of the times
in productive activities, complementing with greater order and
cleanliness in the work areas as shown in Figure 2, which
allowed workers to be more productive. Also, in Table 2, as
shown, the cycle time indicator was reduced from 1.5h to
1.32h thanks to the implementation of Kanban, which made it
possible to reduce the time needed to make a garment. Lastly,
the defective product rate indicator was reduced from 38% to
31% after applying Jidoka, a tool that made it possible to
reduce quality defects caused by the incorporation of lint in
garments, preventive cleaning and defect detection allowed
generating garments without defects, and without the need to
carry out subsequent quality controls.

Table 2. Analysis of indicators and improvements
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Indicator Unit As-ls Improvement
Service level | Percent | 75% 79%
Out of Stock | Percent | 22% 19%
Downtime | yrinites | 18% 9%
rate
Cycle time Hours 1.5h 1.32h
Percentage of
defective Percent | 38% 31%
products
Table 3. Analysis of indicators by scenarios
Indicators
Scenario Service Out | Dow | Cycle |Percentage
Table level of | ntime | time defective
Stk. | rate (H) productg
1 0.79 0.19 | 0.09 1.32 0.31
Scenario | 2 0.5 0.4 0.38 2.1 0.49
3 0.9 0.09 | 0.04 1.05 0.18
Seiri
10
8
Shitsuke 4 Seiton
Seiketsu Seiso
A\ |§  em— ResUts To Be

Fig. 2 Comparison of final and initial 5S evaluation
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Fig. 5 Pareto diagram main products

5.2. Analysis of Results

In this section, the improvements obtained from the
implementation of the proposed model are analyzed. For this
purpose, Table 3 compares the three scenarios contemplated
through the root causes indicators and the technical gap
indicator. Because scenario 3 is an optimistic case, the values
exceed the one obtained, while in scenario 2, negative results
are obtained because it is a pessimistic scenario.

The indicators of scenario 1 show a 4% improvement with
respect to the main service level indicator, the stock-out
indicator is reduced by 3% due to the improvement in the
supply of raw materials, the downtime index indicator is
reduced by 9 % after the application of 5S, the cycle time
indicator is reduced by 12% thanks to the application of
Kanban that allows the garments to be produced in less time

and the percentage of defective products is reduced by 7%
after applying Jidoka to reduce manufacturing defects quality.

5.3. Future Works
According to the results of this research, future work

could include the following:

e The application and validation of the proposed model in
other micro-enterprises in the textile sector, to evaluate its
effectiveness in different contexts and operating
environments.

e Long-term monitoring of improvements implemented to
understand their sustainability and long-term effects on
productivity and service level.

e Comparison with other continuous improvement
methodologies to identify the specific advantages of Lean

21
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and MRP integration in the context of textile Regarding the challenges to implementing the model, It
microenterprises. mentions that the primary challenges and barriers to
implementing the integrated Lean Manufacturing and MRP

Such future work could help strengthen empirical model in textile SMEs include financial limitations,
evidence on the effectiveness of these tools in smaller-scale  organizational resistance to change, and skill gaps. The model

manufacturing environments. requires initial investment in technology and training, which
can be a major hurdle for small enterprises with limited
6. Conclusion budgets. Additionally, implementing Lean and MRP requires

The research results reveal that the integration of Lean @ cultural shift towards continuous improvement, but this can
and MRP has proven effective in improving service levels in face resistance if employees are not fully trained or supportive.
micro-enterprises in the textile sector in Peru. Quantitative
results show significant improvements in key performance Another key challenge is SMEs’ lack of adequate
indicators, including service level, inventory availability, infrastructure and workspace, which limits Lean practices that
downtime and product quality. These findings support the  rely on optimized workflows. MRP, in particular, depends on
relevance and effectiveness of the application of Lean and ~ accurate data, yet many SMEs lack robust information
MRP tools in smaller-scale manufacturing environments, such ~ Management systems, which weakens inventory planning and
as microtextile companies. In addition, the study contributes  control. Finally, challenges within the supply chain, such as
to the literature by presenting an alternative approach to unreliable Supplier timelines, hinder the SynChroniZEd flow
production planning and innovating by combining Lean tools  essential for Lean and MRP to function effectively.
with MRP. This approach has been little explored in previous
research. In summary, this study offers valuable insights and These barriers emphasize the need for strategic adaptation
recommendations for micro textile companies seeking to  to fit the unique constraints of textile SMEs.
improve their operations and raise their service level in a
challenging environment.

References

[1] Instituto Nacional de Estadistica e Informatica [INEI], Participacion Del Sector Textil y Confecciones en el PBI Manufacturero, 2019,
[Online]. Available: https://sni.org.pe/wp-content/uploads/2021/03/Presentacion-Textil-y-confecciones-1EES.pdf.

[2] Ministerio de la Produccién [PRODUCE], Evolucion De Ventas De La Industria De Confecciones, 2020, [Online]. Available:
https://sni.org.pe/wp-content/uploads/2021/03/Presentacion-Textil-y-confecciones-1EES.pdf.

[3] Anthuane Carrillo-Corzo et al., “Lean Process Optimization Model for Improving Processing Times and Increasing Service Levels Using
a Deming Approach in a Fishing Net Textile Company,” Proceedings of the 6" Brazilian Technology Symposium (BTSym’20), vol. 233,
pp. 443-451, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[4] Ke Ma, Lichuan Wang, and Yan Chen, “A Collaborative Cloud Service Platform for Realizing Sustainable Make-To-Order Apparel
Supply Chain,” Sustainability, vol. 10, no. 1, pp. 1-21, 2018. [CrossRef] [Google Scholar] [Publisher Link]

[5] Aysenur Erdil, and Erturul Taggin, “Potential Risks and Their Analysis of the Apparel & Textile Industry in Turkey: A Quality-Oriented
Sustainability Approach,” Fibres & Textiles in Eastern Europe, vol. 26, no. 132, pp. 30-42, 2018. [Google Scholar] [Publisher Link]

[6] Gustavo Bagni et al., “Systematic Review and Discussion of Production Control Systems that Emerged between 1999 and 2018,”
Production Planning & Control, vol. 32, no. 7, pp. 511-525, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[7] Laura Castellano Lendinez, “Kanban. Methodology to Increase Process Efficiency,” 3C Tecnologia, vol. 8, no. 1, 2019. [Google Scholar]

[8] Pedro Alexandre Marques, Diana Jorge, and Jodo Reis, “Using Lean to Improve Operational Performance in a Retail Store and E-
Commerce Service: A Portuguese Case Study,” Sustainability, vol. 14, no. 10, pp. 1-19, 2022. [CrossRef] [Google Scholar] [Publisher
Link]

[9] José Vasquez Médico, Jonatan Edward Rojas Polo, and Alexia Céaceres Casanya, “Improvement of Productivity Indicators in a Textile
Company through the Synergy of Lean Manufacturing Tools and the Sociotechnical Approach” 16" LACCEI International Multi-
Conference for Engineering, Education Caribbean Conference for Engineering and Technology, 2018. [Google Scholar]

[10] Maria Mojarro-Magaiia et al., “Impact of the Planning from the Kanban System on the Company’s Operating Benefits,” Sustainability,
vol. 10, no. 7, pp. 1-24, 2018. [CrossRef] [Google Scholar] [Publisher Link]

[11] Durga Prasad, and S.C. Jayswal, “Assessment of a Reconfigurable Manufacturing System,” Benchmarking: An International Journal, vol.
28, no. 5, pp. 1558-1575, 2019. [CrossRef] [Google Scholar] [Publisher Link]

[12] Emre Berk, and Ayhan Ozgiir Toy, “Quality Control Chart Design under Jidoka,” Naval Research Logistics, vol. 56, no. 5, pp. 465-477,
2009. [CrossRef] [Google Scholar] [Publisher Link]

[13] John R. Grout, and John S. Toussaint, “Mistake-Proofing Healthcare: Why Stopping Processes May Be a Good Start,” Business Horizons,
vol. 53, no. 2, pp. 149-156, 2010. [CrossRef] [Google Scholar] [Publisher Link]

22


https://doi.org/10.1007/978-3-030-75680-2_50
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lean+Process+Optimization+Model+for+Improving+Processing+Times+and+Increasing+Service+Levels+Using+a+Deming+Approach+in+a+Fishing+Net+Textile+Company&btnG=
https://link.springer.com/chapter/10.1007/978-3-030-75680-2_50
https://doi.org/10.3390/su10010011
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Collaborative+Cloud+Service+Platform+for+Realizing+Sustainable+Make-To-Order+Apparel+Supply+Chain&btnG=
https://www.mdpi.com/2071-1050/10/1/11
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Potential+Risks+and+Their+Analysis+of+the+Apparel+%26+Textile+Industry+in+Turkey%3A+A+Quality-Oriented+Sustainability+Approach&btnG=
http://fibtex.lodz.pl/article2040.html
https://doi.org/10.1080/09537287.2020.1742398
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=G+Bagni%2C+Systematic+review+and+discussion+of+production+control+systems+that+emerged+between+1999+and+2018&btnG=
https://www.tandfonline.com/doi/abs/10.1080/09537287.2020.1742398
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Laura%2C++-Kanban.+Metodolog%C3%ADa+para+aumentar+la+eficiencia+de+los+procesos&btnG=
https://doi.org/10.3390/su14105913
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PA+Marques%2C+D+Jorge%2C+J+Reis+-+Using+lean+to+improve+operational+performance+in+a+retail+store+and+E-commerce+service%3A+A+portuguese+case+study&btnG=
https://www.mdpi.com/2071-1050/14/10/5913
https://www.mdpi.com/2071-1050/14/10/5913
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improvement+of+productivity+indicators+in+a+textile+company+through+the+synergy+of+Lean+Manufacturing+tools+and+the+sociotechnical+approach&btnG=
https://doi.org/10.3390/su10072506
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Impact+of+the+Planning+from+the+Kanban+System+on+the+Company%E2%80%99s+Operating+Benefits&btnG=
https://www.mdpi.com/2071-1050/10/7/2506
https://doi.org/10.1108/BIJ-06-2018-0147
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+a+reconfigurable+manufacturing+system&btnG=
https://www.emerald.com/insight/content/doi/10.1108/bij-06-2018-0147/full/html#:~:text=Therefore%2C%20three%20criteria%20have%20been,are%20different%20for%20different%20machines.
https://doi.org/10.1002/nav.20357
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quality+control+chart+design+under+jidoka&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/nav.20357
https://doi.org/10.1016/j.bushor.2009.10.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mistake-proofing+healthcare%3A+Why+stopping+processes+may+be+a+good+start&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0007681309001554

Martin Fidel Collao-Diazet al., / IIME, 11(11), 15-23, 2024

[14] P. Machuca-Vasquez, M. Perea-Olivar, and J. Quiroz-Flores, “Lean Planning Model to Reduce Returns of Heat-Sensitive Products in a
Peruvian Chemical-Pharmaceutical Company,” AIP Conference Proceedings, vol. 2613, no. 1, 2023. [CrossRef] [Google Scholar]
[Publisher Link]

[15] Z. Kevin Weng, “Tailored Just-in-Time and MRP Systems in Carpet Manufacturing,” Production and Inventory Management Journal,
vol. 39, no. 1, pp. 46-50, 1998. [Google Scholar] [Publisher Link]

[16] Mahmoud Moradi, Nima Esfandiari, and Majid Keshavarz Moghaddam, “An Integrated FLinPreRa-FQFD Approach to Leagility
Assessment: (Case Study of Four Industries),” International Journal of Lean Six Sigma, vol. 11, no. 2, pp. 331-358, 2020. [CrossRef]
[Google Scholar] [Publisher Link]

[17] Stefanny Zamora-Gonzales, Jose Galvez-Bazalar, and Juan Quiroz-Flores, “A Production Management-Based Lean Manufacturing Model
for Removing Waste and Increasing Productivity in the Sewing Area of a Small Textile Company,” Proceedings of the 6™ Brazilian
Technology Symposium (BTSym’20), Smart Innovation, Systems and Technologies, vol. 233, pp. 435-442, 2021. [CrossRef] [Google
Scholar] [Publisher Link]

[18] Ram Naresh Roy, “Implementing Just-in-Time-Based Supply Chain for the Bulk Items in an Integrated Steel Plant,” International Journal
of Intelligent Enterprise, vol. 7, no. 4, pp. 405-421, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[19] Fatima Ezzahra Sebtaoui, Ahmed Adri, and Said Rifai, “Literature Review on Successful JIT Implementation: Benefits, Obstacles and
Critical Success Factors,” International Journal of Logistics Systems and Management, vol. 37, no. 2, pp. 153-172, 2020. [CrossRef]
[Google Scholar] [Publisher Link]

[20] Marcela Malindzakova et al., “Setting MRP Parameters and Optimizing the Production Planning Process,” Processes, vol. 10, no. 4, pp.
1-17, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[21] Ernesto Mastrocinque, Adrian Coronado Mondragon, and Paul Hogg, “Manufacturing Technology Selection in the Supply Chain Context
by Means of Fuzzy-AHP: A Case Study in the High Performance Textile Industry,” ARPN Journal of Engineering and Applied Sciences,
vol. 11, no. 1, pp. 240-246, 2016. [Google Scholar] [Publisher Link]

[22] Ana Maria Herrera Almanza, and Blanca Corona, “Using Social Life Cycle Assessment to Analyze the Contribution of Products to the
Sustainable Development Goals: A Case Study in the Textile Sector,” The International Journal of Life Cycle Assessment, vol. 25, pp.
1833-1845, 2020. [CrossRef] [Google Scholar] [Publisher Link]

23


https://doi.org/10.1063/5.0119314
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lean+Planning+Model+to+Reduce+Returns+of+Heat-Sensitive+Products+in+A+Peruvian+Chemical-Pharmaceutical+Company&btnG=
https://pubs.aip.org/aip/acp/article-abstract/2613/1/020014/2866329/Lean-planning-model-to-reduce-returns-of-heat
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tailored+just-in-time+and+MRP+systems+in+carpet+manufacturing&btnG=
https://core.ecu.edu/krosj/JIT3.pdf
https://doi.org/10.1108/IJLSS-07-2018-0076
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+integrated+FLinPreRa-FQFD+approach+to+leagility+assessment%3A+%28case+study+of+four+industries%29&btnG=
https://www.emerald.com/insight/content/doi/10.1108/ijlss-07-2018-0076/full/html
https://doi.org/10.1007/978-3-030-75680-2_49
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Production+Management-Based+Lean+Manufacturing+Model+for+Removing+Waste+and+Increasing+Productivity+in+the+Sewing+Area+of+a+Small+Textile+Company&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Production+Management-Based+Lean+Manufacturing+Model+for+Removing+Waste+and+Increasing+Productivity+in+the+Sewing+Area+of+a+Small+Textile+Company&btnG=
https://link.springer.com/chapter/10.1007/978-3-030-75680-2_49
https://doi.org/10.1504/IJIE.2020.110762
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Implementing+just-in-Time-based+supply+chain+for+the+bulk+items+in+an+integrated+steel+plant&btnG=
https://www.inderscienceonline.com/doi/abs/10.1504/IJIE.2020.110762
https://doi.org/10.1504/IJLSM.2020.110571
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Literature+review+on+successful+JIT+implementation%3A+Benefits%2C+obstacles+and+critical+success+factors&btnG=
https://www.inderscienceonline.com/doi/abs/10.1504/IJLSM.2020.110571
https://doi.org/10.3390/pr10040690
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=M+Malindzakova%2C+Setting+MRP+Parameters+and+Optimizing+the+Production+Planning+Process&btnG=
https://www.mdpi.com/2227-9717/10/4/690
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Manufacturing+technology+selection+in+the+supply+chain+context+by+means+of+fuzzy-AHP%3A+A+case+in+the+high-performance+textile+industry&btnG=
https://pureportal.coventry.ac.uk/en/publications/manufacturing-technology-selection-in-the-supply-chain-context-by
https://doi.org/10.1007/s11367-020-01789-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Using+Social+Life+Cycle+Assessment+to+analyze+the+contribution+of+products+to+the+Sustainable+Development+Goals%3A+a+case+study+in+the+textile+sector&btnG=
https://link.springer.com/article/10.1007/s11367-020-01789-7

