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Abstract 

This document discusses the low productivity and low interest in sustainability in the Peruvian garment industry by 
applying a lean green production model for SMEs (small and medium-sized companies) based on 5S tools and 
standardization of work. A global diagnosis was carried out throughout the company to identify the challenges 
affecting the company's performance, such as defective products, low productivity, and a lack of focus on the impact 
of its activities on the environment. The innovative model proposes a simple and low-cost implementation so that 
SMEs can focus their efforts on becoming sustainable enterprises in the medium and long term. The results obtained 
through the standardization of work showed a significant increase in staff productivity, especially in the sewing area. 
This involved following a structure that significantly impacted operator variation time and identifying unnecessary 
activities within the processes. On the other hand, the 5S audit showed an improvement in organizational efficiency, 
work area cleanliness, and an increase in compliance from 40% to 92%. In conclusion, applying this proposed 
innovative model significantly increases productivity and product quality. Continued monitoring of implementation 
is recommended to maintain stability and to analyze new strategies for growth and sustainability in the sector.  

Keywords 
Productivity, Lean Green, 5s, Standardized work, sustainability, Textile Sector. 

1. Introduction
At present, the textile industry is the fourth most resource-intensive industry, consuming water and raw materials. 
However, less than 1% of the garments produced are recycled to extend their lifespan. In addition, the consumer has 
become increasingly demanding, causing industries to seek ways to meet demand by increasing the pace of fashion 
collections, incurring lower costs for low-quality, polluting materials and paying cheap labor to lower-wage countries 
(Wiegand & Wynn, 2023). Thus, the textile industry has shown significant growth and development worldwide, 
playing a vital role in the economies of many countries.  
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Peru has become a leading player in this sector, contributing significantly to the country's GDP and employment 
generation. However, despite their importance, Peruvian textile companies face several challenges that hinder their 
productivity and competitiveness in the global market. According to studies carried out by the National Institute of 
Statistics and Informatics (INEI), a considerable proportion of textile enterprises in Peru, approximately 2/5, belong 
to small enterprises. In addition, more than 70% of these companies operate informally. This informal nature hinders 
the growth and sustainable development of these enterprises, affecting product quality, operational efficiency, and 
worker welfare. Low productivity has been identified as a critical problem within the Peruvian textile industry, leading 
to delivery delays, increased defects, and material losses (Arévalo et al., 2018). 

The objectives of this research are twofold: to identify and address the factors contributing to low productivity within 
Peruvian textile companies, to propose specific improvement strategies using Lean Green philosophy through a 
comprehensive analysis of existing processes, and to provide practical recommendations to improve productivity and 
achieve sustainable growth. 

2. Literature Review
The implementation of the Lean Green approach in industries in Peru has been studied in different research studies 
that provide concrete evidence of significant improvements in productivity and operational efficiency (Quiroz-Flores 
et al., 2022) found that implementing Lean Green in the plastics industry resulted in significant productivity 
improvements, reducing machine downtime, resulting in increased order fulfillment. In addition, Wu et al. (2015) 
analyzed Lean Green for sustainability performance in the fashion industry in China, showing a model that integrates 
sustainable practices with the activities carried out by these companies, demonstrating that the Green approach 
together with the Lean methodology improves efficiency and effectiveness. 

In addition to this, it generates consumer acceptance by identifying the responsibility of companies in implementing 
environmentally conscious activities. To deepen the background, scientific articles indexed in Scopus and Web of 
Science were reviewed mainly to propose an innovative model to fill the knowledge gap identified to solve the 
productivity problem in small enterprises in the garment industry. 

2.1. Lean Practices and Productivity 
In recent decades, the Lean approach has emerged as a practical philosophy and methodology to improve productivity 
in various industries.(Ruiz et al., 2020) Originating in the Japanese automotive industry, especially Toyota, the Lean 
approach is based on systematically eliminating waste and maximizing customer value. Through a combination of 
practices, tools, and principles, Lean seeks to optimize processes and eliminate any non-value adding activities such 
as excess inventory, waiting times, and unnecessary movements. (Belu et al., 2018) The main objective of Lean is to 
achieve greater efficiency and productivity by focusing on what matters to customers. This involves identifying and 
eliminating all non-value generating activities, reducing cycle times, improving product quality, and ensuring 
customer satisfaction. Lean uses tools such as value stream mapping, 5S, Kanban, Kaizen, and other continuous 
improvement techniques to achieve this. These tools identify and address bottlenecks, reduce lead times and optimize 
workflows. (Amira & Nejib, 2021) The relationship between Lean and productivity is close, as Lean focuses on 
improving process efficiency, leading to higher productivity. By eliminating waste and optimizing workflows, 
companies can reduce cycle times, increase throughput ¿, and deliver high-quality products in less time. 

2.2. Application of Lean Practices in the Textile Industry 
Arévalo et al. (2018) and Ruiz et al. (2020), the benefits of applying Lean in the textile industry are manifold. 
Companies have reported reduced waste, improved process flow, better quality and increased customer satisfaction. 
Lean practices have also generated cost savings through reduced inventory, minimized defects and optimized resource 
allocation. However, Lean implementation has its challenges. Resistance to change, lack of employee engagement 
and the need for a culture of continuous improvement are some of the most common challenges. However, these 
challenges can be addressed through effective change management strategies and employee training 
programs.(Augusto Guimarey López et al., n.d.)  

Lean principles have been successfully applied in the textile industry, proving to be a practical approach to improving 
productivity and eliminating waste. (Tripathi et al., 2021) In the textile industry, Lean eliminates unnecessary 
activities, improves efficiency and maximizes customer value. This approach applies tools and techniques such as 
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Value Stream Mapping, 5S, Kanban, Kaizen, Poka-Yoke and visual controls. However, its implementation in the 
textile industry presents challenges due to the inflexibility of automated machinery and the complexity of the process 
(Zamora-Gonzales et al., 2021). 
 
2.3. Lean Green 
The Lean Green model emerges as a solution method towards continuous improvement, driven by the implementation 
of Industry 4.0, encompassing efficient and environmentally friendly concepts for the activities that companies carry 
out to achieve business sustainability. (Tripathi et al., 2021) It is evident that the Lean Green methodology is more 
efficient if waste reduction is evaluated. Both the Lean and Green concepts work in a coordinated and simultaneous 
way to achieve productivity improvement. (Schmitt et al., 2021) Lean implementation research has shown an 
improvement in company processes by eliminating waste, and increasing efficiency. However, new trends seek 
sustainability focused in terms of monetary profitability and providing social and environmental value, hence the 
union of terms "Lean Green", which seeks to provide a vision of the circular economy based on the 6Rs and the 
elimination of waste, focusing on the activities carried out by companies and how this affects the environment. 
 
2.4. 5S Methodology 
The 5S system, a fundamental component of the Lean methodology in the textile industry, aims to improve the 
organization and efficiency of the workplace (Augusto Guimarey López et al., n.d.). The process consists of five key 
steps: Tidy, where unnecessary items are removed to create more space; Set in Order, where essential items are 
systematically organized; Shine, which emphasizes cleanliness and regular maintenance of equipment and work areas; 
Standardize, where standardized procedures are established to maintain the organization; and Sustain, which involves 
continuous monitoring and enforcement of established practices. The implementation of the 5S system in the textile 
industry can create a more productive and safer working environment, reduce waste and improve the overall workflow, 
thus improving production processes and customer satisfaction (Mohan Prasad et al., 2020). 
 
2.6. Value stream Mapping (VSM) 
Value stream mapping is a vital tool within the Lean approach to identify and visualize the flow of materials and 
activities throughout the production process. He highlighted the importance of value stream mapping as an essential 
tool to improve productivity in the textile industry (Zamora-Gonzales et al., 2021). Another study focused on one 
textile company (Amira & Nejib, 2021), where value stream mapping enabled the identification of bottlenecks and 
specific improvements to increase productivity. 5S has also proven to be effective in improving organization and 
cleanliness in textile workspaces, contributing to greater efficiency and productivity. and stressed the importance of 
5S as a fundamental tool within the Lean approach for improving the productivity in the textile industry. In a study 
involving a small textile company, the implementation of 5S reduced the time spent looking for tools and materials, 
improved product quality and increased productivity (Delgado, 2018). 
 
2.7. Standardized work 
Also known as Standard Work, it is a vital concept derived from the principles of Lean. Manufacturing. It is crucial 
to optimize production processes, ensure consistent quality and minimize variations in textile manufacturing 
operations. By establishing well-defined, repeatable and accurately documented procedures, standardized work aims 
to achieve operational excellence and improve overall efficiency on the textile production line. In the textile 
manufacturing environment, standardized work involves the creation of detailed work instructions and standard 
operating procedures for various tasks, such as spinning, weaving, dyeing and finishing processes (Schmitt et al., 
2021). These instructions cover step-by-step guidelines, precise work sequences, recommended tools, equipment 
configurations and cycle times required to execute each task (Vargas Crisóstomo & Camero Jiménez, 2021). Time 
and motion studies are used to accurately measure the time required to complete specific activities, providing valuable 
information for process improvement and resource optimization (Matos & Gómez, 2022). 
  
3. Contribution 
3.1. Fundamental Contributions 
The proposed schematic model is simple to implement and does not require a high cost. This model aims to achieve 
positive results in productivity and competitiveness. The methodology integrates several tools, such as the VSM 
(Value Stream Map), which allows the identification of processes, and the 5S, which focuses on the systematized 
organization of the work area and tools. The approach is guided by the problem tree that emerges from the diagnosis 
carried out in the company, using the SIT diagram (Systematic Interrogation Technique) and the Ishikawa diagram to 
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identify primary and secondary causes. 
 
Two tools emerged from this analysis that were used in the development of the proposed model, one of them is 
standardized work, which is of utmost importance due to the non-existence of a guide of procedures in the company, 
generating uncertainties about the time needed to complete each product unit. In contrast, the 5S tool provides more 
precise and detailed guidelines for correcting excess waste or shrinkage of defective products scattered throughout the 
work area. With the help of the VSM (value stream map) and the AVA (value added analysis) matrix, the cycle times 
of each work activity and the overall process execution time were visualized. The sewing process took longer than 
scheduled and without added value. Figure 1 below shows the proposed model. The application of the model takes 
place in a context with little literature, which is the Peruvian industry of small textile companies without knowledge 
of procedures or the use of tools for continuous improvement. 
 

 
 

Figure 1. Proposed Model 
 

3.2. Proposed Model 
The model consists of three components that direct their efforts under the "Green" approach. The first component 
focuses on organizing the warehouse by assigning specific locations for all the necessary materials and tools that 
currently lack defined spaces. To effectively address this problem, the 5S tool was selected, which consists of five 
phases: (1) Organize, (2) Tidy, (3) Clean, (4) Standardize and (5) Sustain. The second component aims to reduce 
production time by simultaneously implementing standardized work and 5S tools, which standardize, organize and 
clean work areas. The third component involves verification, following the 5S approach. After the implementation of 
the tools, compliance will be verified through audits using relevant indicators to monitor the progress of the model. 
Audits will be conducted for both 5S and standardized work. 
The main objective of the model is to reduce the number of defective products resulting from inadequate production 
methods. At the same time, it strives to establish a conducive working environment through proper distribution and 
order in the work areas, ultimately contributing to increased productivity in the production area. For a detailed 
description of the development of the proposed methodology, as shown in Figure 2. 
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Figure 2. Production Model 

 
3.3. Model Indicators 
The following indicators will be used to assess the effectiveness of the proposed model. Specific partial productivity 
indicators, as presented in equations (1), (2) and (3), were selected to assess productivity on the shop floor. These 
indicators were chosen because of their adaptability to the project requirements and because their variables are not 
affected by seasonal factors, such as sales (Delgado, 2018). 
 
 

% 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢

× 100 

% 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
× 100 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑜𝑜𝑜𝑜 𝑡𝑡ℎ𝑒𝑒 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 

    
4. Validation 
4.1. Initial Diagnosis 
The company faced a need to improve its low productivity, which was primarily attributed to operational inefficiency. 
This inefficiency accounted for 87.44% of the identified problems. Among the deep-rooted causes analyzed, it was 
found that the low efficiency of staff in the manufacturing area was a significant factor, contributing to 54.84% of the 
operational inefficiency. This situation could be attributed to the lack of training, insufficient motivation, and the 
availability of inadequate or insufficient resources, factors that negatively affected staff performance. Additionally, 
defective products emerged as a significant contributor to the issue, representing 36.84% of the operational 
inefficiency. This suggested possible shortcomings in quality control processes or staff training, which resulted in a 
high rate of defective products. On the other hand, the deficiency in raw materials constituted 8.32% of the operational 
inefficiency. Shortcomings in the planning of raw materials led to delays and had a negative impact on the overall 
productivity of the sewing department. 
 
In addition to operational inefficiency, the company was confronted with challenges related to equipment failures, 
which accounted for 12.56% of the problems. This aspect underscored the importance of focusing on proper equipment 
maintenance and ensuring their reliability as a measure to enhance productivity. Figure 3 in the case study illustrated 
a problem tree that summarized the key points of the diagnosis, providing an integrated view of the critical areas to 
be addressed for the operational improvement of the company. 
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Figure 3. Problem Tree 
 

4.2. Implementation of the 5S and Standardized Work pilot scheme 
The implementation of Seiri-Seiton resulted in the identification and elimination of non-essential elements, resulting 
in an organized storage system for yarns. The average time required to manufacture polo shirts was reduced to 22.15 
minutes with the implementation of standardized work, achieving greater uniformity and efficiency in the production 
process, consisting of 30 activities from start to finish. The presentation highlighted the benefits of increased 
productivity and efficiency, and employees reported greater satisfaction and better identification with the 
organization’s goals. The implementation of Seiso led to the establishment of equipment and area cleaning schedules, 
and the maintenance record card system ensured regular maintenance. Seiketsu introduced a dress code, which resulted 
in a more presentable working environment, and a daily cleanliness check sheet was implemented to maintain the first 
three S. Shitsuke emphasized compliance by implementing a defined maintenance system, regularly reviewing 
procedures, and fostering a discipline and culture of operational excellence.  Figure 4 shows pictures of before and 
after the implementation of the 5S pilot.

 

 
Figure 4. Image before and after the implementation of 5S 

 
After implementing the standardized work, further analysis was carried out using leads to measure its impact on 
performance. The results showed a marked reduction in errors and a significant productivity improvement. 
Unnecessary processes were eliminated, such as the review of seam compliance (time: 1.2 minutes) and the review of 
quality standards (time: 1.5 minutes). In total, the time required to complete the activities was reduced to 1329 seconds 
(22.15 minutes), demonstrating the success and relevance of standardized work in optimizing operational efficiency, 
especially in the sewing process, by standardizing times for all employees and improving the quality of the final 
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product. These findings highlight the importance of adopting standardized practices in the production process to 
achieve positive and measurable results in the company's performance, As shown in Figure 5. 

 
 

Figure 5. Standard working diagram 
 

4.3. Implementation of the Lean Green model 
Also, from the implementation of the Lean Green methodology and its tools in terms of 5s and standardized work, it 
was possible to demonstrate a lower consumption of resources, since part of the focus is on the reduction or 
optimization of resources, making the processes do not generate pollution by wasted resources, which often happens 
to be in garbage containers, in addition to the fast fashion that increases the rotation of garments per season and many 
of these are discarded. An example of this, (Bartlett, 2023) is the Atacama Desert, located in northern Chile, the 
controversial thing about this place is the amount of discarded clothing that lies there, so it is considered one of the 
largest dumps of discarded clothing in the world, including the UN, declared the situation as a disaster "environmental 
emergency that affects society", as the inhabitants of the area indicate their concern, because it is not known precisely 
when it became the largest landfill that includes waste from companies whose origin are developed countries, as 
mentioned above, this is due to changes in the face of the emergence of new trends, fast fashion and unsustainable. 
 
Based on the model proposed, a case study (Leme et al., 2018) showed that the implementation of improvements 
towards a Lean Green approach achieved a reduction in downtime of up to 70%. Likewise, in another study focused 
on the manufacturing industries, (Saad et al., 2021) The use of the 6Rs in the reuse of materials was evidenced, the 
author achieved a 25.60% reduction in delivery times, as well as a 54.16% reduction in greenhouse gases and a 
reduction in the time spent on processes that do not generate any value within the flow. In other words, the 
implementation of a Lean Green approach allowed these companies to reduce downtime, which translates into greater 
efficiency and productivity while reducing the impact of their activities on the environment.  
 
4.3.1. Relationship between the Green approach and the 5S 
The two concepts are closely related, as both share the goal of eliminating waste and improving efficiency. By 
combining 5S and the Lean Green approach, companies can achieve significant improvements in operational 
efficiency and environmental sustainability. The use of the 6Rs and the 5s within the company is then related as 
follows: 
Reduce: Use lighter weight fabrics or fabrics with a smaller amount of materials. 
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Eliminate unnecessary components from garments. 
Reuse: Use fabric offcuts to create new products. Sell used garments or donate them to charitable organizations. 
Recycle: Recycle fabric waste. Use recycled materials in garment production. 
Repair: Repair damaged garments to extend their useful life. 
Redesign: Redesign old garments to create new garments. 
Refuse: Eliminate garments that cannot be reused, recycled, repaired or redesigned. 
 
4.3.2. Relationship between Green approach and Standardized Work 
The implementation of a standardized and green work approach requires a commitment from all employees of the 
company. All employees must understand the improvement objectives and be committed to achieving these objectives. 
Standardized work helps companies adopt more sustainable practices, such as using recycled or renewable materials, 
reducing energy consumption and improving process efficiency, helping to reduce their environmental impact, which 
can lead to greater sustainability, the benefits of implementing both of these concepts are based on: 
• Include instructions to reduce energy or material consumption. 
• Identify and correct contamination problems. 
• Adopt recycling or reuse practices. 
 
4.3.3. Impact 
The principles of the Lean Green approach to Reduce, Reuse, Recycle, Repair, Redesign and Refuse (R6) are 
important for increasing productivity and achieving sustainability because they:  
Reduce environmental impact; clothing production generates a lot of waste, consumes a lot of water and energy, and 
emits greenhouse gases. The 6R principles help reduce environmental impact. 
Improving efficiency and productivity, reducing waste, using recycled materials and repairing garments helps the 
company save money and resources.  
It also helps to improve the efficiency of your production processes. 
To improve the company's image, consumers are increasingly concerned about the environmental impact of fashion. 
Companies that adopt sustainable practices are perceived more positively by consumers, which helps us generate more 
sales by building customer loyalty.  
 
4.1 Simulation improvement proposal 
The simulation started after the implementation of the 5S and standardized work using the Arena software because 
the main problem of operational inefficiency was precisely the problem of the low efficiency of the personnel in the 
manufacturing area. The improved system, as shown in Figure 6, starts with the arrival of the fabrics and includes a 
well-defined design of various processes within the company. Significant improvements were achieved by eliminating 
unnecessary steps and optimizing activity time. The study applied a confidence level of 95 % with a margin of error 
of 5 %, resulting in an optimum value of 60. Arena Simulator provided a visual representation of the simulation 
process, which helped in the analysis and evaluation of improvements. 
 
 

Figure 6. Simulation of the improved sand model. 
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Table 1 shows the comparative results of the current situation, objective and the result obtained in the pilots and the 
simulation of the improved system in the software Arena Simulator version 14. 
 

Table 1. Project Indicators 
 

Indicator As is To be Improvement 
Productivity (und/PEN) 0.102 0.13 0.132 
Cycle Time (min) 30.04 21.60 22.15 
Tools Search Time (min) 2.6 1.0 1.2 
5S Audits (%) 40% 95% 92% 

 
5. Results and Discussion 
Simulation results showed significant improvements in productivity and process efficiency after the proposed 
standardized work improvement. Productivity increased substantially by 30%, with an average output of 0.132 poles 
per Peruvian sol, compared to 0.102 poles per Peruvian sol previously. In addition, cycle time decreased by 26%, from 
30.04 minutes to 22.15 minutes, through systematic optimizations in drawing, cutting and sewing activities.  The 
implementation also led to a 54% reduction in time spent searching for tools, which contributed significantly to a more 
organized and efficient work environment.  These findings highlight the effectiveness of Lean methodologies and 
standardized work to optimize manufacturing processes and improve overall efficiency in the textile industry. 
 
Also, from the implementation of the Lean Green methodology and its tools in terms of 5s and standardized work, it 
was possible to demonstrate a lower consumption of resources, since part of the focus is on the reduction or 
optimization of resources, making the processes do not generate pollution by wasted resources, which often happens 
to be in garbage containers, in addition to the fast fashion that increases the rotation of garments per season and many 
of these are discarded. 
 
Based on studies conducted by Freitas (de Freitas et al., 2017), Pawria (Prawira et al., 2018), Adikorley (Adikorley et 
al., 2017), y Kumar (Tahiduzzaman et al., 2018), we can highlight the similarity of our results with their findings. In 
Freitas' study, the influence of Lean methodology on organizational sustainability was investigated, revealing a 
positive correlation between Lean tools and the financial pillars of the Triple Bottom Line. Our results support this 
relationship, as we observed a significant improvement in productivity and financial indicators after implementing 5S. 
(Adikorley et al., 2017) In a study on the success of these projects and programs in the textile industry, strategic 
partnerships and a clear vision of this tool were identified as critical success factors. We also recognized the 
importance of discipline in the implementation of 5S and the establishment of a proper storage system to improve 
organization and efficiency in the textile workshop. As for Kumar's study (Hussain et al., 2018), discussed the 
implementation of 5S in manufacturing and the improvement of quality and reduction of defects. Our results align 
with this notion, as we observed a significant reduction in cycle time and an improvement in product quality. The 
results obtained from this article are concrete and consistent with previous studies on the positive influence of the 
application of the 5s and the standardization of work on organizational sustainability. Our results are consistent with 
previous studies on the positive influence of 5S and standardized work on organizational sustainability. This allowed 
us to demonstrate that implementing the tools for a small start-up company with no prior knowledge of lean or 
productivity and limited financial resources can be successful. The importance of applying these tools for 
organizations will significantly improve production, quality and reduce defective products. It is important to mention 
that this study can be used as an efficient basis that, if combined with an ergonomic approach for micro and small 
enterprises, can improve the indicators and provide more information on the literature. 
 
6. Conclusions 
As a general conclusion, it can be stated that implementing Lean methodologies (5s and work standardization) under 
the Green approach in a small company of the garment sector without previous knowledge of lean tools or a defined 
work structure will significantly improve productivity, efficiency, and organization of the production process at a low 
cost and with great acceptance by the employees. The results obtained after implementing the 5S and standardization 
of work through simulation showed a 26% decrease in cycle time, from 30.04 minutes to 22.15 minutes, thus 
improving efficiency and speed in the execution of activities. This led to greater responsiveness to volatile market 
demand. Another highlight of the study was the level of 5S auditing, which showed substantial improvement after 
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implementation. The application of the 5S principles, focusing on organization, cleanliness and order, contributed to 
a more efficient and safer working environment. Employees benefited from a tidier and cleaner workspace, which 
generated greater employee satisfaction and motivation, especially commitment to their work, as evidenced by their 
internal feedback following the improvements. Key indicators, such as productivity, cycle time and 5S audit level, 
showed substantial improvements. 
Finally, the Green approach improved operational efficiency through reduced cycle time, improved environmental 
sustainability through improved 5S audit level and ensured acceptance by employees, who benefited from a tidier and 
cleaner workspace. 
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