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Abstract

Small and medium-sized companies in the textile sector have deficiencies in the production area. It happened because
they do not have a standardized process and adequate machine maintenance management. For this reason, analyzing
the initial diagnosis of an SME company dedicated to textile printing presented problems in design and printing. Based
on this, this research developed a proposed model to reduce the return rate, improve work areas' organization, and
optimize delivery times. The production model is developed based on the Lean BPM (Business Process Management)
and TPM (Total Productive Management) tools through a 5s continuous improvement approach. The improvement
proposal is validated in the Arena software, reducing the failure rate of the machines and the rate of returns from
7.95% to 5.97%.
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1. Introduction

In the current context, industrial textile companies are more competitive worldwide since they face a more demanding
market that demands higher quality products.(Mireles & Estrada, 2017).This sector represents 9.7% of total non-
traditional exports, with the United States as the main consumer with a 53.3% share.(ComexPeru - Sociedad de
Comercio Exterior Del Peru, n.d.). Therefore, the clothing textile sector is one of the most important sectors in the
country and represents 10% of companies of the entire manufacturing industry and generates around 400,000
jobs.(Gestion, 2019). In 2020, the textile and apparel sector fell by 32.1% due to the decline in the apparel subsector,
with a drop of 35.9%, considering that the level of performance has been lower compared to previous years(Instituto
de Estudios Econdmicos y Sociales, 2021). These results harm the growth of textile companies, preventing the
improvement in the performance of garment manufacturing. This problem was identified in other investigations
around the world, where the main causes were identified: stamping failures, customer disagreement, or lack of stock.
Likewise, the company Baguer SAS registered 5.38% of returns to reduce the client's management time (Jessica
Dayanna Carrillo Diaz, 2018). Another investigation carried out in Peru details a problem in the production process,
which it identifies as the main cause of the inadequate maintenance and incorrect distribution of the machinery,
registering a 5% return rate of products(GONZAGA, 2018). This shows, as mentioned above, how textile companies
register a percentage of returns related to causes or deficiencies in the face of the problem. Due to this, it was essential
to start from a company that shows these deficiencies in various internal areas to determine the main causes and
possible solutions. For this reason, the diagnosis of the EYM textile company is evident that the % of returns is high.
The KPIs of perfect order indicators are also analyzed to determine which factor we must focus on, thus identifying
the causes of the problem: machine failure in the stamping area and lack of a standardized method in the clothing area.
This research offers a new perspective of the Lean BPM methodology with TPM and standardization of work to reduce
returns. However, no article evidence cases of resolving this problem in Latin America, which is based on the
ignorance that other companies may have by not recognizing this deficiency in their internal areas. The investigation
is divided into several points that explain the steps involved in the proposed investigation. Then, the research design
is presented. Finally, the validation of this research design is shown with the conclusions of the study developed.
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2. Literature review
The research was carried out after an exhaustive review of the literature, including 40 scientific articles related to the

project that was less than seven years old. In addition, the featured articles are presented below.

2.1 Lean Manufacturing

Lean is an improvement methodology that helps reduce errors in meeting the quality standards of a product or service.
This is how the power of Lean Manufacturing lies in continuously discovering the opportunities for improvement
hidden in the company because there will always be waste that can eliminate.(Franco, 2017). Lean manufacturing
aims to optimize the use of resources in any production process by eliminating waste and focusing on improving
process efficiency to impact productivity and ultimately provide a competitive advantage. Integrated models are
developed for the application and demonstration of the effectiveness and practicality of lean manufacturing; through
simulations and studies of different companies(Dave & Sohani, 2019). Likewise, it is analyzed that can apply Lean
Methodology to diverse business sectors such as clothing companies; so, the objective of the work investigated in the
article was to design and implement an action plan for continuous improvement through Lean Manufacturing tools,
which included the 5s and the Visual Control. The Methodology included: researching state of the art, diagnosing the
current condition, designing, and implementing the action plan and the required documentation, and finally, measuring
effectiveness. With the pilot implementation of this project, the times that do not add value were reduced by 12%(Pérez
et al., 2016). In this way, It is used to increase productivity by studying the work of a metalworking company. The
company's problem was poor template design and unwanted worker fatigue, leading to increased cycle time and
reduced productivity. New techniques and work methods were implemented to minimize downtime and increase
productivity(Gujar & Moroliya, 2018).

2.2 Total Productive Maintenance

The efficiency of TPM development in organizations is analyzed in detail through the planning of objectives and
Methodology; This allows improvements in equipment and operations to be achieved by reducing the failure
rate.(Franco, 2017). Likewise, TPM is Total Production Maintenance, which emerges as a new "Maintenance"
philosophy, integrating it into the Production function globally, not as an end but to reduce production costs. The goal
is to achieve maximum efficiency(Shen, 2015). Finally, a study is carried out on applying the integrated TPM system
with RCM in a textile factory to improve the efficiency of the equipment and reduce the high rate of failures due to
unplanned stops or loss of performance.(Sacristan, n.d.).

2.3 5s Methodology

The 5S Methodology is considered the most qualified Lean tool for companies that follow known standards to obtain
international certification.(Zhou, 2016). This tool, whose name comes from five Japanese words, Seiri (order), Seiton
(put in order), Seiso (shine), Seiketsu (standardize), and Shitsuke (hold), makes it easier to carry out activities because
it creates an organized work environment and clean inside the company(Médico et al., 2018)[fifteen]. Implementing
this tool in the production area saves costs and can significantly change the company's organizational culture, which
means benefits for the future. This method is effectively demonstrated in companies from different sectors(Carrillo
Landazabal et al., 2019). An investigation was carried out on the implementation of 5S in a spare parts warehouse.
With this, they seek to improve working conditions so that their workers can carry out their activities in an organized,
orderly, and clean manner. What was achieved with this work was to set up a system where orders are taken correctly,
reducing errors in the entry and exit of material and having correct stocks without shortages or surpluses.(Achamu et
al., 2018).

2.4 Business Process Management

It focuses on improving processes' effectiveness and efficiency through their evaluation and continuous improvement
to increase productivity, applying tools such as process standardization, correct decision making, elimination of
redundant activities, and rational management of the resources(Fernandes et al., 2021). This Methodology allows
designing, modeling, and managing process flows to identify and analyze existing problems and propose
improvements and a redesign that adjusts to each company(Elahi & Bilal, 2020) (Enriquez et al., 2019). It is mainly a
process management design to eliminate activities that are not generating value for the process or the final product
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and reduce excess materials to achieve the value of the process and maximum customer satisfaction.(Garcia-Alcaraz
et al., 2019). In addition, process management facilitates production planning and process control. The results show
an increase of 71.87% in productivity, and the cycle time is also reduced by 16.67%.(Quiroz-Flores et al., 2022).

2.5 Kanban

Kanban is a signaling methodology to improve control and ensure projections on-demand or production. Eliminate
unnecessary activities in the production process and make it easy to track progress on the calendar(Mohan Prasad et
al., 2020). It uses visual signals such as cards, boards, or electronic devices that aim to activate the replenishment
process and indicate to workers how much material is needed to produce what is necessary.(Castellano Lendinez,
2019). The lack of supplies generates several inconveniences; the most seen are the delays in the processes, which
create unnecessary waiting times(Samanamud Natividad et al., 2020). Kanban aims to manage production, reduce
inventories and mitigate tasks that do not add value to the production system.(Castellano Lendinez, 2019).

3. Methods (Proposed model)

Figure 1 shows the proposed model, which is based on the reduction of the rate of returns using three fundamental
components. The first is the organization of the warehouse and work area; through the 5s Methodology, it will be
possible to eliminate unnecessary movements and reprocesses in the flow of work and organize and maintain adequate
cleanliness in the stamping and design area(Martinez, C., & Barcia, 2010). The second is reducing defective products;
this phase focuses on implementing continuous improvement tools related to the Lean Manufacturing
methodology.(Sophie Tejeda, 2011). In the first place, standardized work will make it possible to generate a uniform
process capable of improving and making each process more efficient. Secondly, the "Total Productive Maintenance,"
better known as TPM, is divided into two essential pillars such as autonomous and planned maintenance; The first
will consist of maintaining the useful life of the machines, avoiding the deterioration of the components, and carrying
out industrial maintenance tasks by the operators. The second corresponds to the equipment's incremental and
sustainable improvement to achieve zero breakdowns. Finally, it optimizes delivery times through daily management,
training, and standardized work. These will improve the delivery times of production orders
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Figure 1. Contribution of tools in the proposed improvement

3.1. Phase 01 — Organize the warehouse and work area: The starting point of this investigation was to make
the diagnosis of the case study. Then, the proper collection of data and information on the company's primary
operations were carried out. It was proposed to organize the warchouse and work area with standardized worksheets
for the operators of the stamping and design area; In this way, visual management standardizes processes by measuring
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progress and improvements in the operation, and the Kanban tool would allow you to benefit from visual management
using colored cards and improved distribution of work that attributes a reduction in waiting times. It should be taken
into consideration that with the results obtained and the previously outlined goals, it will be possible to compare the
KPIs obtained after the simulation of the implementation of the proposed model. The indicators are presented below.

3.2. Phase 02 — Reduction of defective products: Within this stage, it is sought to involve all the selected tools
with TPM, including maintenance management and autonomous and planned maintenance. These pillars of TPM help
us reduce the failure rate of machines and the rate of defective products.

3.3. Phase 03 - Optimize delivery times: This component aims to reduce delivery times with improvement tools
such as standardized work, training, and daily management. These make it possible to improve and reduce the delivery
times of printed polo shirts.

3.4. Process proposal.
Figure 2 It shows the process for implementing the methodologies, specifying each component is part of the model to
reduce the rate of returns in the textile company.
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Figure 2. Model proposal processes

3.5. Indicators Model
The indicators of the proposed model are presented below.
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Returns rate: It is the number of returns that have been generate.

Returned products
Returnrate = x100 (1)
Sold products

Audit rating Ss: It is the average of the five audits carried out.
Audit Qualification = Average of the 5 audits (2)
Mean time between failures (MTBF): Indicates the operational reliability of the machine.

MTBF — Total time available — time wasted 3
B Number of stops ®)

Mean repair time (MTTR): Total time of corrective maintenance between the number of actions during a period.

Orders delivered as agree

Delivery fullfilment = Total orders delivered ®)

Delivery Fulfilment: It is the relation between the orders delivered correctly and the total number of orders.

Total corrective maintenance time
MTTR = . . €))
number of repair actions

Average time of attention of an order: It is time it takes to attend a production order.

Average order handling time = Total production time (6)

4. Validation

The simulation of the current situation and the improvement proposal made in the Arena program is carried out to
validate the improvement proposal.

4.1. Initial diagnosis

Currently, the type registers high rates of returns; this is due to the high frequency of failures of the stamping machines.
The economic impact generated is 7.33% of the gross profit, costing 40,214 PEN. Maintenance costs amount to 11,875
PEN. The leading causes of stamping failures are: (a) machine failure and (b) lack of a standardized method. The
leading causes of machine failures are: (a) Insufficient monthly maintenance of machines, (b) cleaning, adjustment,
and lubrication of machines, and (c) overheating.

4.2. Validation design

The model proposed in this case study will be verified by performing the simulation in the Arena software to
demonstrate the effectiveness of the 5s tool, the Lean tools (autonomous, planned maintenance, Kanban, and
standardized work), and process improvement with BPM. For the implementation of autonomous maintenance, the
first procedure was the organization of the warehouse and work area through a standardized worksheet, visual
management, and Kanban; this will allow having the right tools in place and not delay the search for tools or raw
material. Second, operators were trained to maintain the useful life of the machines and, in turn, reduce defective
products. After the training, Rules of cleanliness and order were established in the workstations of the design and
stamping area. The planned maintenance management plan was evaluated by the production manager to determine
performance records through an activity compliance checklist. Finally, delivery times were optimized through
standardized worksheets, training, and daily management; this allowed to reduce the saturation of the operator and
optimize the orders served. In addition, productive maintenance and Lean leadership create a synergy of maintenance
management to increase the availability of the delivery times were optimized through standardized worksheets,
training, and daily management; this allowed to reduce the saturation of the operator and optimize the orders served.
In addition, productive maintenance and Lean leadership create a synergy of maintenance management to increase the
availability of the delivery times were optimized through standardized worksheets, training, and daily management;
this allowed to reduce the saturation of the operator and optimize the orders served. In addition, productive
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maintenance and Lean leadership create a synergy of maintenance management to increase the availability of the
machines(Palpan-curisinche et al., 2020). From the collection of the data, the average duration of attention to order
takes 240 hours, the stops of the machines and separate calculations of the MTBF (mean time between failures) and
MTTR (mean time to repair) of the four machines of stamping show an average of MTBF equivalent to 489.6 hours
and the MTTR was obtained an average of 86.4 hours per year for the machines. (Table 1)

Table 1. Results of indicators of the simulator

Indicator Current Expectation
Return Rate 7.95% 5.97%
Audit Qualification 39.2% 70%
Mean Stop Time (MTTR) 86.4 hours 56 hours
Mean Time Between Failures 1296 hours/year 2248 hours/year
(MTBF)
Delivery Fulfilment 92% 95%
Average order handling time 240 hours 210 hours

5.2 Simulation of the proposal

This simulation model is the representation of the improvement proposal. A complete analysis was carried out with
the improvement tools, eliminating unproductive times, and improving the stamping process. The Arena software,
which can be seen in Figure 3, reduces the rate of returns and reduction of stop frequencies.

S N ‘ Tl
oo s\, o ama || e b aniia por de
sstema I estampec del cliente
0 V4

4{ 4{

— _
otepmth b Nt e P »IH Sparate 2 M ane.  p——Pggado de planill
O righg

i ibera opera
0 0 ) Giptate 0 A—‘

ibera operafio _ 0 . -
despues d&—| spraes ghabpexa  b——| reiapath eposo de pi
pararla maguin|

|
1
0
,,/’\ PO pramedd de
den e ua ¥
S 0 den ordenes aeds ——(  Dpose 3
< no tiene fallap™™e -

O righal Y 4
L Dbe2

0 Bptate

auditoria fin| ©
N 0
Fate -
D L
Syarded —

Figure 3. The proposed model simulated in the final state
The proposed model begins with the arrival of production orders until it is delivered to the customer. The optimal

number of replications for the model was determined to be 282 to ensure statistical validity and reliability of data.
The following Table 2 shows the results of the simulation.
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Table 2. Current situation vs. Improving situation

Indicator Current Expectation
The average number of machine failures 5 2
per year
Average order handling time (h) 223.81 131.12
Mean Stop Time (MTTR) (h) 86.4 48
Mean Time Between Failures (MTBF) 1296 3396
(h7y)
Saturation of ironing operators (%) 97.22 91.91
Saturation of the stamping operator (%) 93.82 82.85

One of the important indicators is the attention time of order; by implementing the work standardization tools, 5s,
TPM, and BPM in the design and stamping area, it was possible to reduce operation times and execute the tasks in a
specific time to this meeting the delivery times to the client with a total reduction of 92.69 hours between the current
situation and the proposal. Another indicator is the number of machine failures, three failures per year were reduced
by implementing preventive and autonomous maintenance. The saturation percentage of ironing and stamping
operators was decreased by 5.31% and 10.97%, respectively, by implementing work standardization, 5s, and Kanban.
In addition, it was possible to increase the number of orders served per year from 210 to 226. Finally, the MTBF
managed to raise 307. 2 hours per year, and the MTTR decreased to 28.8; these indicators are important because the
difference is observed when preventive and autonomous maintenance is implemented. As a result, the company will
reduce maintenance and reprocessing costs and increase customer satisfaction.

6. Conclusions

Implementing the Lean BPM tools was fundamental for validating the project because they correctly intervened in the
leading causes of the investigation. In this way, the project reduced the rate of returns by applying the improvement
tools from 7.95% to 5.97% and the rate of failures by 40%. On the other hand, it is recommended to have planned and
autonomous maintenance of the machines to reduce defective products.

References

Achamu, G., Melese, A., Haile, B., & Sundaram, B. TPM and RCM Implementation in Textile Company for
Improvement of Overall Equipment Effectiveness. International Journal of Advances in Scientific Research and
Engineering, 4(10), 129-136. (2018).

Carrillo Landazabal, M. S., Alvis Ruiz, C. G., Mendoza Alvarez, Y. Y., & Cohen Padilla, H. E. Lean manufacturing:
5 s y TPM, herramientas de mejora de la calidad. Caso empresa metalmecanica en Cartagena, Colombia.
SIGNOS - Investigacion En Sistemas de Gestion, 11(1), 71-86. (2019).

Castellano Lendinez, L. Kanban. Metodologia para aumentar la eficiencia de los procesos. 3C Tecnologia Glosas de
Innovacion Aplicadas a La Pyme, 29(1), 30-41. (2019).

ComexPeru - Sociedad de Comercio Exterior del Peru. (n.d.). Retrieved June 29, 2022

Dave, Y., & Sohani, N. Improving productivity through Lean practices in central India-based manufacturing
industries. International Journal of Lean Six Sigma, 10(2), 601-621. (2019).

Elahi, F., & Bilal, A. R. Improving parent teacher meeting process through business process management life-cycle
approach. Business Process Management Journal, 26(2), 528-547. (2020).

Enriquez, F., Troyano, J. A., & Romero-Moreno, L. M. Using a business process management system to model
dynamic teaching methods. Journal of Strategic Information Systems, 28(3), 275-291. (2019).

Fernandes, J., Reis, J., Meldo, N., Teixeira, L., & Amorim, M. The role of industry 4.0 and bpmn in the arise of
condition-based and predictive maintenance: a case study in the automotive industry. Applied Sciences
(Switzerland), 11(8). (2021).

Franco, C. L. M. Desarrollo de una metodologia Lean-Six Sigma para una pyme mexicana. Caso: Empresa Textil,
Tulancingo, Hgo. In Memoria del XI Congreso de la Red Internacional de Investigadores en Competitividad.
(Issue 1, pp. 1498-1518). (2017).

Garcia-Alcaraz, J. L., Realyvasquez-Vargas, A., Garcia-Alcaraz, P., de la Parte, M. P., Fernandez, J. B., & Macias, E.
J. Effects of human factors and lean techniques on Just in Time benefits. Sustainability (Switzerland), 11(7), 1—

© IEOM Society International 3484




Proceedings of the 3" Asia Pacific International Conference on Industrial Engineering and Operations
Management, Johor Bahru, Malaysia, September 13-15, 2022

20.(2019).

Gestion. Empresarios del sector textil destinan US$ 215 millones al aiio en compra de maquinarias y equipos. (2019).

GONZAGA, L. E. A. Propuesta de un plan de mejora de la produccion en la empresa de confecciones Lalangue S.A.
Para Reducir Las Devoluciones [Universidad Catolica Santo Toribio de Mogrovejo]. In Universidad Catolica
Santo Toribio De Mogrovejo. (2018).

Gujar, S., & Moroliya, M. R. Manufacturing Industry- Literature Review. Trans Stellar, 8(2), 369-374. (2018).

Instituto de Estudios Econdmicos y Sociales. Industria Textil y Confecciones. Sni - fess, 38. (2021).

Jessica Dayanna Carrillo Diaz. Plan De Mejoramiento Para La Gestion Del Proceso De Devoluciones En La Empresa
BAGUER S.A4.S (Vol. 7, Issue 2). Universidad Industrial De Santander. (2018).

Martinez, C., & Barcia, K. Propuesta para la Implementacion de la Metodologia de Mejora 5s en una Linea de
Produccion de Panes de Molde [Tésis]. In Revista tecnologica ESPOL (Issue July 2010). (2010).

Meédico, J. V., Polo, J. E. R., & Casanya, A. C. Mejora de los Indicadores de productividad en una empresa textil
mediante la sinergia de herramientas de Lean Manufacturing y el enfoque Sociotécnico. Proceedings of the
LACCEI International Multi-Conference for Engineering, Education and Technology, 2018-July(July 2018),
19-21. (2018).

Mejia Carrera, S., & Rau Alvarez, J. Analysis of improvement for the implementation of lean manufacturing tools in
the clothing line of a textile company in Lima. Proceedings of the LACCEI International Multi-Conference for
Engineering, Education and Technology, 2019-July(July 2019), 24-26. (2019).

Mireles, L. A., & Estrada, F. J. Aplicacion de la metodologia Lean Six Sigma para la mejora de procesos. Caso de
estudio en una linea de ensamble de bombas de gasolina. Culcyt, 14(63), 71-87. (2017).

Mohan Prasad, M., Dhiyaneswari, J. M., Ridzwanul Jamaan, J., Mythreyan, S., & Sutharsan, S. M. A framework for
lean manufacturing implementation in Indian textile industry. Materials Today: Proceedings, 33(xxxx), 2986—
2995. (2020).

Palpan-curisinche, 1. D., Flores-pérez, A., Quiroz-flores, J. C., & Collao-diaz, M. Application of Lean Manufacturing
principles to increase machine availability in Peruvian SMEs in the textile sector. June 2019. (2020).

Pérez, 1., Marmolejo, N., Mejia, A., Caro, M., & Rojas, J. Mejoramiento mediante herramientas de la manufactura
esbelta , en una Empresa de Confecciones. Ingenieria Industrial, XXXVII(1), 24-35. (2016).

Quiroz-Flores, J. C., Rios-Del-Castillo, P., & Guia-Espinoza, R. Modelo de Produccion en la Industria Acuicola
Peruana. Revista Venezolana de Gerencia, 27(Edicion Especial 7), 590-611. (2022).

Sacristan, F. R. (n.d.). Mantenimiento total de produccion (TPM): Proceso de implantacion y desarrollo (F.
Confemetal (Ed.)).

Samanamud Natividad, R. O., Cordova Garay, J. G., Pacora Chirito, J. J., Amado Sotelo, J. F., & Gutiérrez Ascon, J.
E. (2020). Manufactura esbelta con simulacion dinamica estocastica para incremento de productividad, linea de
Nuggets en empresa avicola. Region Lima, INGnosis Revista de Investigacion Cientifica, 5(2), 139-153. 2019.

Shen, C. C. Discussion on key successful factors of TPM in enterprises. Journal of Applied Research and Technology,
13(3), 425-427. (2015).

Sophie Tejeda, A. Mejoras de Lean Manufacturing en los Sistemas Productivos. Ciencia y Sociedad, XXXVI, 276—
310. (2011).

Zhou, B. Lean principles, practices, and impacts: a study on small and medium-sized enterprises (SMEs). Annals of
Operations Research, 241(1-2), 457—474. (2016).

Biographies

Josselyn Carol Alvarado-Garay graduated from the University of Lima, where she studied Industrial Engineering.
She currently works in the commercial area of an Information Technology company, where she learned technological
solutions, improvements, and optimization of resources to increase the return on investment and reduce IT expenses.
In addition, he is fluent in Scrum, SAP, Power BI, and English.

Jhoiser Luis Carrasco-Sayas graduated from the University of Lima, where he studied industrial engineering from
2017 to 2022. He since 2021 works in project logistics and cost in a textile sector, where he is learning the importance
of the system involve having a company or organization. Additionally, knowledge in process diagnosis, master
production plan, flow charts, management of the SGA inventory program.

Juan Carlos Quiroz-Flores holds an MBA from Universidad ESAN. Industrial Engineer from Universidad de Lima.
PhD. in Industrial Engineering from Universidad Nacional Mayor de San Marcos, Black Belt in Lean Six Sigma. He

© IEOM Society International 3485



Proceedings of the 3" Asia Pacific International Conference on Industrial Engineering and Operations
Management, Johor Bahru, Malaysia, September 13-15, 2022

is currently an undergraduate professor and researcher at the University of Lima. Expert in Lean Supply Chain and
Operations with more than 20 years of professional experience in the direction and management of operations, process
improvement, and productivity; specialist in implementing Continuous Improvement Projects, PDCA, TOC, and Lean
Six Sigma. Leader of transformation, productivity, and change generation projects. Able to form high-performance
teams aligned with the company's "Continuous Improvement" strategies and programs. He has published articles in
journals and conferences indexed in Scopus and Web of Science. His research interests include supply chain and
logistics management, lean manufacturing, lean six sigma, business process management, agribusiness, design work,
facility layout design, systematic distribution planning, quality management, Industry 4.0, Digital Transformation,
and Lean Manufacturing. He is a classified researcher by the National Council of Science, Technology and
Technological Innovation of Peru (CONCYTEC) and a member of IEOM, IISE, ASQ, IEEE, and CIP (College of
Engineers of Peru).

Martin Collao-Diaz at ESAN University and Industrial Engineer from the University of Lima specialized in supply
chain management and operations. A leader with more than 25 years of a local and international experience in national
and multinational companies in the industrial, hydrocarbon, and mass consumption sectors. Broad experience in
supply chain management (purchasing, inventory, suppliers and supply sources management, logistics: transport,
distribution, and warehouse management), operations (planning and control of production and maintenance), and
integrated system management (ISO 9001, ISO 14001, and OHSAS 18001). Business alignment based on sales and
operations planning (S&OP). Besides, continuous search for improvements in profitability based on process
optimization and saving projects using tools such as Six Sigma methodology among others focused to be a High -
performance Organization (HPO). Development of a high-performance team. Member of IEEE and CIP (College of
Engineers of Peru).

Alberto Flores-Pérez holds a doctorate degree in Education from Universidad de San Martin de Porres. Master’s
degree in Supply Chain Management from Universidad ESAN. Engineer in Food Industries from Universidad
Nacional Agraria La Molina. Currently working as an undergraduate professor at Universidad de Lima and
postgraduate professor at Universidad Nacional Agraria. Professional, consultant, businessman, and professor with
more than 27 years of experience in project implementation, quality management, safety, and agro-industrial plant
management. Expert in Supply Chain (supplier management, storage systems, transport modeling, and distribution
systems), Supply Chain, and Operations. Specialization in integrated management system audit and Shortsea Logistics
at the Escola Europea Short Sea Shipping. Leader of transformational projects, productivity, and change generator.
Specialist in the implementation of Continuing Improvement Projects, PDCA, HACCP, BPM in the agro-industrial
sector, trainer of national government institutions and the United Nations (UNDP). Development of a high-
performance team. Member of IEEE, SCEA Ohio, IOEM, and CIP (College of Engineers of Peru).

© IEOM Society International 3486



	1. Introduction
	2. Literature review
	2.1 Lean Manufacturing
	2.2 Total Productive Maintenance
	2.3 5s Methodology
	2.4 Business Process Management
	2.5 Kanban
	3. Methods (Proposed model)
	3.1. Phase 01 – Organize the warehouse and work area: The starting point of this investigation was to make the diagnosis of the case study. Then, the proper collection of data and information on the company's primary operations were carried out. It wa...
	3.4. Process proposal.
	Figure 2 It shows the process for implementing the methodologies, specifying each component is part of the model to reduce the rate of returns in the textile company.
	4. Validation
	4.1. Initial diagnosis
	4.2. Validation design
	5.2 Simulation of the proposal
	6. Conclusions
	References



