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Abstract 

Design/methodology/approach: This study employs a structured approach to determine critical 

success factors (CSFs) for successful Kaizen implementation in the textile industry. The Triple 

Helix Actors structure, comprising business, academia, and government representatives, is utilized 

to uncover essential insights. Additionally, the Matriced Impacts Croises-multiplication Applique 

and Classement (MICMAC) analysis and Interpretative Structural Modeling (ISM) techniques are 

applied to evaluate the influence of CSFs. 

Purpose: The primary objective of this research is to determine CSFs that enable textile enterprises 

to effectively implement Kaizen, a Japanese concept of continuous development, particularly 

during disruptive situations. The study aims to provide insights into how Kaizen is specifically 

employed within the textile sector and to offer guidance for addressing future crises. 

Findings: The research identifies 17 CSFs for successful Kaizen implementation in the textile 

industry through a comprehensive literature review and expert input. These factors are organized 

into a hierarchical structure with 5 distinct levels. Additionally, the application of the MICMAC 

analysis reveals three clusters of CSFs: linkage, dependent, and independent, highlighting their 

interdependencies and impact. 

Originality/value: Major contribution of this study is understanding how Kaizen can be 

effectively utilized in the textile industry, especially during disruptive events. The combination of 

the Triple Helix Actors structure, MICMAC analysis, and ISM provides a unique perspective on 

the essential factors driving successful Kaizen implementation. The identification of CSFs and 

their categorization into clusters offer valuable insights for practitioners, policymakers, and 

academia seeking to enhance the resilience and sustainability of the textile industry. 

Keywords: Critical success factors, kaizen, Textile industry, Continuous improvement, Decision 

making, Total Quality Management. 
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1. Introduction 

The textile sector has long been a pillar of global trade and economic expansion, significantly 

influencing employment and commercial activity (Farhana et al., 2022). However, a variety of 

challenges confront the industry, including shifting consumer demands, fierce competition, and 

disruptive events that can significantly affect operations (Tseng et al., 2022). One such disruptive 

event that had a significant global impact was the coronavirus disease outbreak (COVID-19). 

According to Mishra et al. (2023), the coronavirus pandemic recently had a significant impact on 

global industries and altered market dynamics. Industries, especially the textile industry, have 

faced severe hurdles because of the epidemic. Production capabilities, consumer needs, and global 

supply chains (SCs) have all altered. The market has proven resilient in the face of these 

difficulties, as evidenced by the rising demand for basics like masks, protective clothes, and 

medical fabrics. In such a scenario, a continuous improvement technique is required to address 

these complexities, maintain resilience, overcome barriers, and ensure a sustainable future. 

Kaizen is a compound word made up of the concepts of “Kai” (change) and “Zen” (for the better) 

(Singh & Singh, 2009; Palmer, 2001). It is well known that the Japanese philosophy of kaizen, or 

continuous improvement, is a successful strategy for raising output, cutting waste, and 

streamlining business operations (Janjić et al., 2020). All employees should be involved in 

identifying issues, putting improvements into place, and promoting a culture of continuous 

learning, according to the principles of Kaizen (Deming, 1995). Although Kaizen has been 

thoroughly researched and applied in many different industries (Brunet & New, 2003), more 

research is needed, particularly in the perspective of emerging countries textile industries, to better 

understand its specific application and critical success factors (CSFs) during disruptive times like 

the COVID-19 outbreak.  

The textile industry has been determined as a case study for implementing Kaizen to improve 

adaptability resulting from the pandemic which has highlighted the value of resilience and 

adaptation. Despite studies on Kaizen implementation in manufacturing and healthcare, little 

research has been done on the textile industry. Hence, there is a research gap in the area of how 

Kaizen is implemented in the textile sector during emergencies like the COVID-19 pandemic, 

which emphasizes the need for more investigation. The study aims to reveal key factors affecting 

successful Kaizen implementation in the textile industry, especially during the COVID-19 



pandemic. It provides insights and techniques for sustainable growth and development, helping 

organizations manage challenges by bridging the gap between theoretical understanding and 

practical. The study's originality and uniqueness stem from its comprehensive analysis of CSFs for 

effective Kaizen implementation in the textile sector, which examined them from the perspectives 

of industry, government, and academia, and incorporated the concept of Triple Helix 

Actors.  effectively.  By combining these many points of view, this study goes beyond standard 

research bounds, providing practical recommendations and advice for those who make decisions, 

addressing the gap between practice and theory, and encouraging textile companies to cope with 

disruptive circumstances such as the COVID-19 pandemic as a contribution to the existing 

literature. Understanding the unique CSFs for implementing Kaizen during disruptive periods is 

necessary because the sector depends on labor-intensive processes and a multinational supply 

network. The employment and economic growth of emerging economies, as well as the COVID-

19 pandemic's emphasis on adaptation and swift change, depend on filling this research deficit. By 

analyzing the CSFs and Kaizen implementation tactics during such disruptions, this research can 

provide textile firms with useful guidance on how to better manage upcoming crises. This study 

focuses on the CSFs for implementing Kaizen in the textile sector during disruptive periods, with 

a specific emphasis on the COVID-19 outbreak. Insights into the successful application of Kaizen 

concepts by textile industries are provided via a case study on the developing economy. In order 

to boost businesses' resilience and adaptability, the study will examine CSFs that facilitate effective 

Kaizen implementation and offer recommendations for how to adapt or improve Kaizen practices. 

In accordance, below mentioned RQs were proposed. 

RQ1: What are the CSFs that facilitate effective Kaizen implementation within the textile industry 

during disruptive times like the COVID-19 pandemic? 

RQ2: Which CSFs have significance from the perspectives of industry, government, and academia 

to help textile organizations implement Kaizen principles successfully?  

For businesses looking to successfully navigate disruptive situations like the COVID-19 pandemic, 

examining the CSFs that support efficient Kaizen implementation within the textile industry is 

crucial. Understanding these elements can help decision-makers maximize the advantages of 

Kaizen implementation during disruptions and gain insight into the CSFs. As a result, to properly 



explore the relevant aspects from the viewpoints of industry, academia, and the government, this 

study combined Triple Helix Actors while examining the CSFs. This case study provides insightful 

guidance for textile businesses applying Kaizen in challenging circumstances like the COVID-19 

pandemic. It offers advice on overcoming obstacles and constraints, empowering companies to 

manage competitive, resilient, and long-term growth. Hence, the research employs interpretive 

structural modeling (ISM) and Matriced Impacts Croises-multiplication Applique and Classement 

(MICMAC) analysis as methodologies to investigate the identified CSFs from the literature 

review, aiming to uncover and emphasize their significance. 

The reason why we have integrated the Triple Helix Actors into our study is because these actors 

each provide a variety of resources, skills, and viewpoints, which together produce results that are 

advantageous to both parties. To boost innovation, it specifically promotes the development of 

stronger partnerships between academics, the industry, and the government (Razak & White, 

2015). The three key players in the triple helix—business, academia, and government—are 

essential for societal development, economic expansion, and innovation. For financial stability, 

leadership commitment, and operational expertise, industry engagement is crucial. Kaizen 

principles need scholarly investigation, instruction, and knowledge sharing. The federal 

government's assistance to these players in the triple helix is crucial for fostering cooperation, 

encouraging innovation and economic growth, and creating the right conditions for the 

implementation of kaizen. 

Because, a supportive legislative and regulatory environment, collaborative opportunities, and the 

development of an environment that encourages continual improvement are all important functions 

of the government. Thereby, this research offers insightful remarks and suggestions for each actor 

to increase their engagement by taking into account the distinctive contributions of industry, 

academia, and government within the triple helix players (see Figure 1 below). 



 

Figure 1 CSFs for Kaizen Implementation Under Triple Helix Actors Perspective (Figure by Authors) 

The study's structure is as follows: in section 2, comprehensive information about the Kaizen 

philosophy and a literature review of Kaizen implementations and CSFs in the textile industry 

have been examined. In section 3, the conceptual framework of the study was presented by 

identifying the CSFs. Then, the methodology of the study has been described along with its steps 

in section 4. In addition, case implementations and the analysis's findings have been presented in 

section 5. Section 6 contains discussion of the findings and implications. Lastly, the study 

concluded in the 7th section. 

2. Background 

This study focuses on how Kaizen is used in the textile industry, emphasizing how important it is 

to improve operational efficiency and competitiveness. Industry-wide challenges make Kaizen 

principles and practices essential to maintaining innovation, adaptability, and competitive 

advantage. By applying Kaizen, textile companies can improve their production processes, reduce 

waste, streamline operations, and react quickly to market changes. Relevant studies including 

research articles, case studies, and industry reports were thoroughly reviewed to identify CSFs for 

the purpose of effective execution. This section tries to identify critical factors influencing 



successful implementation and provide analysis and insights to help textile organizations apply 

Kaizen principles for sustainable growth and development. 

2.1. Kaizen Philosophy 

Japanese philosophy and methodology known as "kaizen" emphasizes constant change for the 

better. According to Rochmawati (2013), kaizen places special focus on two key ideas: the 

philosophy of continuous improvement and how it connects to the tools and methods utilized in 

quality improvement to meet customer expectations. Finding and removing waste, enhancing 

quality, and optimizing processes, involve everyone in an organization, from top management to 

frontline staff. Instead of focusing on radical transformations, kaizen emphasizes small, gradual 

changes that have a significant long-term impact. It encourages a culture of cooperation, 

involvement, and process ownership. Thereby, the goal of Kaizen is to promote continuous 

improvement across all areas of an organization with a focus on reducing waste, enhancing quality, 

increasing productivity, and empowering staff. Gemba Walk, PDCA (Plan-Do-Check-Act) Cycle, 

5S Methodology, and Value Stream Mapping (VSM) are just a few of the Kaizen techniques and 

applications.  

Kaizen is a philosophy and methodology that emphasizes empowerment, continuous change, and 

change for the better. To support initiatives for continuous improvement, it makes use of a variety 

of techniques and tools, including the PDCA Cycle, 5S Methodology, Gemba Walk, and VSM. 

Kaizen seeks to increase effectiveness, quality, and productivity within a company by locating and 

eliminating waste. 

The origins of Kaizen rely on General Douglas MacArthur reconstruction of Japan's economy 

following World War II based on free markets, concentrating on democratizing market reform 

initiatives and employee involvement, which gave rise to Kaizen (Soltero & Waldrip, 2002). The 

Kaizen event, a systematic continuous improvement effort comprising a cross-functional team to 

address a particular work area and achieve defined goals in a limited amount of time (often one 

week or less), is becoming more and more popular in lean manufacturing (Farris et al., 2009; 

2008). Moreover, Kaizen refers to ongoing improvement at work that involves both managers and 

employees (Suárez‐Barraza et al., 2011). According to Masaki Imai's definition in "Kaizen, the 

Key to Success" from 1994, which calls for continual improvement in one's personal, home, social, 



and professional life, the concept of Kaizen is the key to an organization's success in ensuring 

competitiveness Vieira et al., (2012). Kaizen places a strong emphasis on continual improvement 

and believes that management should be responsible for upholding and raising working standards 

(Alvarado-Ramírez et al., 2018; Wittenberg, 1994). 

Many business owners and competitive managers who were keen to implement approaches that 

would support the fiercely competitive climate in which they operated adopted the Kaizen mindset 

García et al., (2013). Tools like Poka Yoke, JIT, Kanban, and Kaizen are used in lean manufacturing 

optimization, which is essential for businesses to maintain a competitive advantage and optimize 

operations (Rivera-Mojica & Rivera-Mojica, 2014). 

Although the use of Kaizen has been extensively researched and recognized as a strong tool for 

continuous improvement in many industries (Al Smadi, 2009), including manufacturing and 

services, there is a noticeable research gap regarding its application and CSFs within the textile 

industry during disruptive times like the COVID-19 pandemic, particularly in emerging 

economies. The majority of the literature on the implementation of Kaizen in the textile industry 

concentrates on stable business environments, removing obstacles during disruptive events in 

developed economies, and ignoring emerging economies where the textile industry plays a 

significant role in economic development and faces specific opportunities and challenges. 

Overproduction, waiting times, transportation, overprocessing, inventory, motion, and defects are 

the seven types of waste in processes that Kaizen seeks to identify and eliminate. These wastes can 

result in rising costs, declining productivity, and decreasing efficiency. With increasing 

industrialization and growing textile industries, kaizen implementation is challenging for emerging 

economies, especially during disruptive times like the COVID-19 epidemic. New health and safety 

rules are put into place, customer demand changes, and SCs are affected. To stay competitive and 

resilient, textile firms must overcome these difficulties while pursuing continuous improvement 

(Köksal et al., 2017). To boost production and resilience in the face of disruptive events, the textile 

industry has to adopt contemporary approaches like Quality 4.0 and Kaizen concepts. The goal of 

Quality 4.0 (or Q4.0) was to equip the quality function and profession to take the lead in utilizing 

I4.0 technologies to continuously provide high-quality products (Chiarini & Kumar, 2022; Sony, 

et al., 2020; Jacob, 2017). By providing real-time quality monitoring, resource optimization, and 



quick bottleneck detection, this integration can assist the industry in overcoming obstacles and 

adjusting to shifting customer needs.  

2.2. Kaizen Philosophy Literature for the Textile Sector 

Under this section, general perspective related to the textile and apparel industry in terms of Kaizen 

and related lean management techniques during Covid-19 pandemic-related issues were presented 

by citing examples from the literature, they made their points. For instance, through a lens of global 

business risk management, Sumarliah et al., (2021) investigated the epidemics’ extensive and 

complicated impacts on SCs' in worldwide apparel firms. 

The manufacturing of clothes is increasingly using techniques like Kaizen and lean manufacturing. 

Janjić et al., (2020) pinpointed crucial success elements for kaizen implementation in transition 

and emerging economies, which is advantageous for businesses in these regions. It offered insights 

from both the views of engineers and economics. Malsinghe et al., (2022) also determined six 

CSFs for sustainable supply chain (SSCs) by analyzing operational excellence frameworks of 

sustainable SCs in Sri Lankan industrial production system (clothing, paper and paper goods, 

rubber, and plastic items, etc.) throughout the epidemic. The purpose of Quddus & Ahsan, (2014) 

in their study was to demonstrate the impact of kaizen on the apparel industry to minimize Work 

in Progress (WIP) and improve the working environment in order to boost productivity.. Rajpoot 

et al., (2021) discussed how to integrate waste analysis and waste reduction approaches like Kaizen 

in the clothing business. The advantages of visualizing risks, adapting, and enduring them over 

time are highlighted by Zighan & Ruel’s (2023) examination of SMEs' resilience via continuous 

improvement. Moreover, Kapuria et al., (2017) studied the underlying factors that contribute to 

sewing errors in the Bangladeshi textile sector and continuously enhanced the Kaizen (continuous 

improvement) system's ability to reduce errors.  

Lean manufacturing concentrated on waste removal through ongoing improvement in the textile 

sector in south India. Radar diagrams are used to illustrate how poka-yoke, 5S (sort, set up order, 

shine, standardize, and sustain), VSM, Kanban, Kaizen, and visual controls are used for enhancing 

operations (Saleeshya et al., 2012). Hoque et al., (2023) examined how buyers and suppliers 

contribute to the implementation and maintenance of lean in clothing supplier factories, 

particularly during the pandemic. The study also explored the critical roles that suppliers and 



customers play in sustaining lean methods and overcoming obstacles. The current condition, 

dangers, and risk mitigation strategies of the fashion SCs are examined in the study by McMaster 

et al., (2020), and it is found that lean management is shown to be beneficial for reducing costs 

and waste, but it is constrained by SC transparency and rising demand volatility. Another research 

by Omotayo et al., (2018) studied Kaizen in construction is a lean production paradigm that focuses 

on improving stakeholder relationships, increasing profitability, and delivering projects to satisfied 

clients. Silva et al., (2011) determined the conditions that would be necessary for the Sri Lankan 

garment industry to adopt lean manufacturing ideas, with a particular emphasis on the best 

implementation strategies, difficulties, and advantages. Based on a literature analysis, Prasad et 

al., (2020) explored the appropriate application of lean concepts in the textile industry. 

Additionally, Adikorley et al. (2017), conducted an examination about the success of Lean Six 

Sigma projects within the textile sector. The research involved analyzing the implementations of 

these projects and assessing their economic impact on a specific textile company. Besides, Bhat et 

al., (2021) intended to reinforce government programs by exploring the difficulties, lessons gained, 

and management consequences of adopting the competitiveness of Lean Six Sigma in India's 

micro, small, and medium enterprises (MSME). In addition, Wickramasinghe & Wickramasinghe, 

(2016) presented empirical evidence on the impact of continuous improvement on shop-floor 

employee work productivity and investigated how CI affected work performance and how Lean 

duration relates to it in textile and apparel companies. By creating a model to evaluate the level of 

industry preparedness for the effective implementation of Lean Six Sigma (LSS), the paper 

intended to advance knowledge of industry readiness (Abbes et al., 2022). Netland, (2016) 

analyzed how, despite agreement on what needs to be done, contingency variables affect 

practitioners' success factors for adopting lean manufacturing. 

The COVID-19 epidemic has had a substantial adverse effects on the textile and garment 

industries, resulting in a shortage of essential personal protective equipment (PPE) such as 

respirators, surgical face masks, and gloves. These supplies are essential for limiting the 

transmission of infections between patients and healthcare professionals and they are vital in 

defending people from viral infections like COVID-19 as shortages form in high-demand areas. In 

this context, a serious shortage of personal protective equipment (PPE), especially masks for 

surgery resulted owing to the epidemic, thus, Demirtas et al. (2022) demonstrated how the use of 

Kaizen and 5S techniques may decrease waste, foster a more productive and sustainable 



workplace, minimize lead times, boost productivity, raise customer satisfaction, and enhance PPE 

quality in a Turkish textile SME. Focusing on how the pandemic has affected industries related to 

cultural heritage, Hussain, (2021) examined technological convergence and digital platforms. 

Furthermore, this study also emphasized how crucial it is to change corporate societies into 

sustainable ones using cutting-edge technology and value addition. Samanta et al., (2023) 

focused on the success criteria for combining Industry 4.0 and LSS for manufacturing 

organizational excellence. In order to eliminate wastage and minimize expenses in lean SC design, 

Reyes et al., (2021) presented a theoretical model of reference combining Industry 4.0 digital 

technology with lean manufacturing techniques in large footwear companies. Moreover, Siagian 

& Tarigan (2021) investigated the link between IT capabilities and business performance using 

SC, vendor-managed inventory, and lean manufacturing techniques and developed a model for 

enhancing business performance during the Covid-19 epidemic and looked into whether IT 

capabilities directly impact, directly affects, or indirectly influences these practices through the 

mediating function that these practices play. 

Despite the extensive discussion of the CSFs for Kaizen implementation in the literature, it is 

critical to highlight attention to the shortage of research on this topic in the context of the COVID-

19 pandemic, particularly in the textile industry. The challenges and approaches needed for Kaizen 

implementation during a global crisis have not been sufficiently explored by existing studies. Due 

to the unexpected disruptions that the textile industry has gone through as a result of the pandemic, 

this gap in the literature is notable. The study seeks to fill this gap by offering a thorough 

examination of CSFs for Kaizen implementation that is especially suited to the demands of the 

COVID-19 pandemic in the textile industry. 

3.  Conceptual Framework for Critical Success Factors 

A thorough review of the literature was undertaken in order to identify the CSFs that would be 

employed throughout this investigation. Initially, a paper list was created by integrating entangled 

themes and terms connected to the issue. After the identification of relevant articles on the issue, 

each of these publications and the factors they have covered have been rigorously analyzed from 

three perspectives: academia, industry, and government. The panel of academics then identified, 

debated, and eliminated the determined CSFs to find the most significant ones. During those expert 



discussions, the identified CSFs were reduced to 18 variables, which were then divided into 

segments under the perspective of the Triple Helix Actors for greater understanding as presented 

in the Table 1 below. 

Table 1 Critical Success Factors for Kaizen Implementation in Textile Industry (Table by Authors) 

Triple Helix 
Actors 

Dimensions Criteria 
No 

Critical Success Factors References 

 
 
 
 

 
 

Government 

 
 

Economic 
Dimension 

C1 Compensation Rivera-Mojica & Rivera-Mojica, (2014); 
García et al., (2013); Bakas et al., (2011); 
Vinodh & Chintha, (2011). 
 

C2 Financial infrastructure 

C3 Cost management & 
economic benefit 

 
Innovation 
Dimension 

C4 Technology development Díaz-Reza et al., (2018); Hernández Gómez 
et al., (2015); Vinodh & Chintha, (2011); 
Soltero & Waldrip, (2002). 

Performance 
Assessment 
Dimension 

C5 Monitoring & evaluation 
of the system 

Nguyen et al., (2019); Díaz-Reza et al., 
(2018); Piechnicki et al., (2015); Fryer et al., 
(2007); Rich & Bateman, (2003). 
 

 
 
 
 
 
 
 
 

Industry 

 
 
Strategy & 
Objectives 
Dimension 

C6 Clear target and shared 
direction 

Díaz-Reza et al., (2018); Hernández Gómez 
et al., (2015); Gómez et al., (2014); Zargun 
& Al-Ashaab, (2014); García et al., (2013); 
Vinodh & Chintha, (2011); Farris et al., 
(2009); Fryer et al., (2007); Bateman, (2005); 
Bradley & Willett, (2004); Patil, (2003). 

C7 Strategic alignment 
C8 Change of organization 

directions 

 
Communication 
Dimension 

C9 Effective vertical & 
horizontal communication 

Díaz-Reza et al., (2018); Hernández Gómez 
et al., (2015); Piechnicki et al., (2015); 
Rivera-Mojica & Rivera-Mojica, (2014); 
Zargun & Al-Ashaab, (2014); García et al., 
(2013); Bakas et al., (2011); Farris et al., 
(2009); Fryer et al., (2007); Rich & Bateman, 
(2003); Soltero & Waldrip, (2002). 

 
 
Process 
Management 
Dimension 

C10 Standardized processes Díaz-Reza et al., (2018); Hernández Gómez 
et al., (2015); García et al., (2013); Vinodh & 
Chintha, (2011); Fryer et al., (2007). C11 Development on 

continuous improvement 
practices  

 
 
 
 

 
 

Academia 

 
Knowledge  
Dimension 

C12 Knowledge sharing Nguyen et al., (2019); Díaz-Reza et al., 
(2018); Zargun & Al-Ashaab, (2014); Farris 
et al., (2009); Bradley & Willett, (2004); 
Patil, (2003). 

C13 Team tool & process 
knowledge 

 
Skills & 
Proficiency 
Dimension 

C14 Setting goals for 
improvement programs 

Nguyen et al., (2019); García et al., (2013); 
Bakas et al., (2011). 
 C15 Employee learning & 

training for processes 
 
 

Education & 
Expertise 
Dimension 

C16  
Lean education & training  

Nguyen et al., (2019); Piechnicki et al., 
(2015); Gómez et al., (2014); Rivera-Mojica 
& Rivera-Mojica, (2014); Zargun & Al-
Ashaab, (2014); García et al., (2013); Bakas 
et al., (2011); Glover et al., (2011); Farris et 
al., (2009); Fryer et al., (2007); Bateman, 
(2005); Cooney & Sohal, (2004). 

C17 Multidisciplinary Support 
& cooperation and 
collaboration 

 



 

3.1. Government Perspective 

Kaizen is a low-cost method of increasing production that emphasizes the effective use of already-

existing tools and labor without major capital expenditures or R&D. It is best suited for low-

income nations with restricted finance access since its main objective is to develop internal 

capabilities and enable businesses to "graduate" from external direction (Ohno et al., 2009). Since 

all textile industries depend heavily on labor, maximizing worker productivity will guarantee the 

largest corporate profit (Akter et al., 2015). Employees appear to earn income, compensation, etc. 

for their involvement as part of their normal salaries or wages, and maybe even as overtime (when 

activities take place outside of regular business hours) (Farris, 2006). Another important factor for 

successful Kaizen implementation in the textile industry is financial infrastructure. Due to benefits 

including providing funds, resources, and investment possibilities for process improvements, 

personnel training, technology upgrades, etc., financial infrastructure is essential for enabling 

Kaizen implementation. It also enables companies to implement continuous improvement 

practices, increase productivity, and remain competitive. In that sense, cost management & 

economic benefit becomes substantial for Kaizen implementation to work smoothly. 

Using Kaizen technologies including load balancing, lead time reduction, machine layout, 

standardization, automation, and KARAKURI (Murata & Katayama, 2010; Katayama 2007), 

manufacturing technology programs seek to teach workers how to design and enhance production 

systems by lowering costs, enhancing quality, and shortening cycle times (Lee et al., 2000). 

Businesses may increase their attempts and achieve sustainable improvements and growth inside 

their businesses by incorporating cutting-edge technology and regularly upgrading old systems. 

These tools facilitate improved decision-making, encourage Kaizen activities, assist in simplifying 

operations, decrease waste, and increase overall efficiency. 

In order to maintain the change, kaizen implementation involves ongoing performance monitoring 

and reporting of results. In order to regulate the current system, spread the kaizen techniques, and 

ensure their sustainability, monitoring, and assessment of the system are crucial. At this particular 

level of specificity, active involvement in monitoring and improving process variability is essential 

for the majority of staff (Berger, 1997). In order to assure long-term success and pinpoint 



opportunities for further development, it entails routinely monitoring and evaluating the 

development, results, and efficiency of continuous improvement projects. 

3.2. Industry Perspective 

In relation to the effective implementation of Kaizen, team members who had shared goals for 

future state processes appeared to have a better knowledge of one another's roles and develop into 

a more cohesive unit (Van Aken et al., 2010). In addition, impressions of team members on how 

well the improvement goals of the Kaizen event team need to be clearly specified (Van Aken et al., 

2010; Farris et al., 2008; Bradley & Willett, 2004; Melnyk et al., 1998). Stronger shared goals and 

clear targets transcended interpersonal issues as team members began to feel appreciated for their 

contributions to the event's success, which ultimately built the groundwork for collaboration and 

team cohesiveness. Incorporating Kaizen concepts into company strategy is crucial for promoting 

a culture of continuous improvement. Strategic alignment is essential for businesses to align their 

strategies, foster departmental cooperation, and ensure marketing and production operations are 

complementary. Textile companies can respond to market changes, and remain agile, competitive, 

and resilient by implementing continuous improvement practices and building a Kaizen culture. 

This strategy also conveys a strong message to stakeholders, demonstrating a commitment to 

excellence, boosting the organization's reputation, capturing customers, and maintaining long-term 

relationships. 

Effective vertical and horizontal communication is essential for the successful implementation of 

Kaizen. It is necessary to establish efficient lines of communication within departments and teams 

as well as between hierarchical levels. A sense of dedication and cooperation is fostered by vertical 

communication, which guarantees a clear cascade of objectives, strategies, and information. The 

Departmental collaboration and knowledge sharing are encouraged through horizontal 

communication, which uses diverse viewpoints and areas of expertise. Problems and opportunities 

are better understood in their entirety when people work together. An environment that values 

ongoing development and adaptability in the face of adversity needs to be reinforced by efficient 

communication.   

Standard processes are crucial for the successful implementation of Kaizen, as they provide 

consistency, effectiveness, and scalability in operations. These processes eliminate variations and 



minimize errors and waste, enabling organizations to focus on continuous improvement. 

Employees can share best practices across teams and departments through knowledge transfer and 

training. The textile sector can expand operations while maintaining quality and efficiency. Staying 

updated with industry developments and trends is essential for improving Kaizen initiatives. 

Businesses must actively seek new approaches and equipment to stay competitive and create an 

innovative culture. Technological advancements like automation and data analytics can strengthen 

Kaizen initiatives by obtaining valuable data, automating tasks, and enabling real-time monitoring. 

3.3. Academia Perspective 

Academic institutions play a crucial role in promoting knowledge sharing within organizations by 

conducting research, producing insights, and spreading knowledge about Kaizen practices. This 

promotes cross-functional learning and empowers organizations to base decisions on existing 

knowledge. Employees are encouraged to contribute their knowledge and experiences, fostering a 

culture of continuous learning and improvement. The Kaizen approach is essential for employees 

and departments to accept and use, as everyone should participate in personal progress. Team tool 

and process knowledge refers to the understanding and competence of teams in using specific 

techniques and methodologies related to Kaizen. By creating and spreading knowledge about these 

tools, academia helps businesses make informed decisions about their implementation, 

encouraging staff members to participate in Kaizen projects, improve their capacity, and create 

positive change within the business. 

Clear, well-defined goals are crucial for improvement initiatives, and Kaizen is no exception. 

These goals provide a roadmap for navigating challenges and maintaining focus. The CSF of 

"Setting goals for improvement programs" ensures effective channeling of energy and resources, 

enabling the textile industry to weather disruptions while striving for sustainability. Empowering 

employees with continuous learning and training opportunities is a cornerstone of Kaizen's 

success. A skilled workforce drives the adoption of Kaizen practices and facilitates agility in 

response to disruptions. Employees become proactive problem solvers, contributing to the 

industry's ability to adapt and innovate. Investing in employee learning and training for processes 

reinforces the textile industry's resilience by investing in its most valuable asset: its people. 



Lean principles are crucial in Kaizen, focusing on efficiency, waste reduction, and value creation. 

During disruptive events, these principles become even more important. Lean education and 

training enable organizations to streamline operations, optimize resource utilization, and minimize 

waste. The "Multidisciplinary Support & Cooperation and Collaboration" CSF emphasizes 

fostering strong relationships within the industry, academia, and government. By collaborating 

across disciplines, the textile industry can tap into diverse expertise, innovative solutions, and 

collective resilience, ensuring long-term sustainability and resilience. 

4. Methodology 

The use of MCDM (Multi-Criteria Decision Making) techniques is a highly beneficial strategy for 

solving a wide range of decision-making problems. Engineering, manufacturing, SC management, 

healthcare, logistics, and other industries all use these techniques (Sagnak et al., 2021). According 

to experts, MCDM is a useful tool for analyzing complex problems with multiple criteria. MCDM 

essentially involves selecting the best option from a set of available options (Berberoglu et al., 

2023). This selection procedure makes use of a set of attributes or criteria for assessing and 

contrasting options. Decision makers can use MCDM methods to make deliberate decisions in line 

with their goals and priorities, taking into account multiple factors at the same time. Practically 

speaking, MCDM techniques provide a methodical framework for evaluating and ranking 

alternatives based on how well they perform against various criteria (Kumar et al., 2017). By using 

MCDM methods, decision-makers can improve their decision-making processes and produce 

more effective and efficient results in their fields (Opricovic and Tzeng, 2004). Under this section 

of the study, the ISM approach and MICMAC analysis have been applied to reveal the substantial 

CSFs towards Kaizen implementation for the textile sector. Thereby, this study addressed the CSFs 

needed for the textile sector to successfully apply Kaizen principles during disruptive events like 

the COVID-19 pandemic. With the help of MCDM, which offers a well-structured framework for 

decision-making, factors based on adaptability, sustainability, and resilience are evaluated. In 

order to ensure the sustainability of Kaizen principles, the study aims to comprehend how the 

textile industry can adapt and flourish in the face of disruptions. 

Recent research has utilized MCDM and Structuring modeling to model critical success factors 

(Citybabu & Yamini, 2022; Joshi et al., 2022). ISM allows for understanding direct and indirect 



relationships among variables affecting the system under consideration, integrating elements 

measured on ordinal scales (Khaba et al., 2020). This approach allows for qualitative factors to be 

integrated into the model. The ISM and MICMAC techniques are used in this study to assess 

Critical Success Factors (CSFs) in Kaizen implementation in the textile sector during disruptive 

periods such as the COVID-19 pandemic. ISM aids in the identification of hierarchical structures, 

whereas MICMAC categorizes components based on influence and reliance, prioritizing CSFs. 

This strategy helps decision-makers and companies adapt and improve Kaizen techniques, 

therefore contributing to long-term growth and industrial resilience. 

 

Figure 2 Flowchart of the Methodology (Figure by Authors) 



The flowchart of the study can be seen in Figure 2. The research procedure entails formulating a 

problem statement, selecting search strings, performing a thorough literature review, selecting 

CSFs, preparing a questionnaire, consulting with experts, determining contextual relationships 

between variables, developing a structural self-interaction matrix, creating reachability matrix 

level partitions, and building a conical matrix. By classifying factors according to their relative 

strengths and dependencies, the MICMAC analysis offers a thorough understanding of the research 

question. This procedure makes sure the study is organized. Engaging with experts and examining 

their responses strengthens the study's reliability. 

4.1. Interpretive Structural Modeling  

The term ISM refers to the systematic application of basic graph theory concepts to construct a 

graph structure, or network depiction, of a complex pattern of a contextual link among a set of 

elements (Malone, 1975). ISM is a well-known approach for determining correlations between 

distinct pieces that describe a problem or issue (Attri et al., 2013; Jharkharia & Shankar, 2005). 

Furthermore, ISM is a managerial decision-making technique that uses both subjective and 

quantitative methodologies to analyze and prioritize multi-criteria decision considerations 

(Muruganantham et al., 2018; Kannan et al., 2014). This method is primarily used as a technique 

to aid those investigating forces in making sense of complex relationships at the preliminary stage 

of problem-solving (Nasim, 2011). The basic principle of ISM is to divide a complicated system 

into numerous sub-sections and develop a structural model with several levels to emphasize the 

dominating aspects involved in system implementation (Vinodh et al., 2016). The link between 

each variable and the others is recognized and expressed in a matrix form, making this technique 

interpretive (Muruganantham et al., 2018). Many researchers employ ISM and TISM techniques 

in a variety of applications, including product & process design and engineering, big data, 

engineering challenges, strategic planning, complex issues, and other technical problems (Kaur et 

al., 2019). The main purpose of using ISM for this research paper is to examine the success factors 

of the resilient SC in order to predict and manage demand by adopting ICT.  For this purpose, the 

expert's view was requested in order to determine the contextual relationship, and the logic behind 

the identified relationship was elicited (Nasim, 2011). The six steps of ISM are presented below: 

Step 1: Identifying the variables. 



Identifying and defining the variables or elements that interactions will represent is the initial stage 

in any structural modeling (Nasim, 2011). 

Step 2: Determine contextual relationship.  

To improve the structural model by linking the components, it is necessary to describe the 

contextual interactions among the elements (Nasim, 2011). To capture tThe underlying connection 

that exists among the elements, experts' opinion connected the barriers, elements, variables, items, 

or factors needs to be developed using the brainstorming technique (Yeravdekar & Behl, 2017). 

Step 3. Structural self-interaction matrix. 

Step 3 can be named as the essential first stage toward the ISM method. Conventional ISM aims 

to capture contextual relationships, but it does not reflect how they work in practice. In 

constructing the contextual link among the variables, the ISM approach suggests using expert 

views depending on different management strategies such as brainstorming (Barve et al., 2007; 

Hasan et al., 2007; Ravi et al., 2005). The experts' opinions were based on an extensive 

comprehension of the variables and their interrelationships (Muruganantham et al., 2018). 

Therefore, the structural self-interaction matrix (SSIM) provides a pairwise analysis of variables, 

with the connection displayed using standard symbols based on an expert survey (Thirupathi & 

Vinodh, 2016).  

The following symbols which are V, A, X, and O, are utilized for the method to express the 

interaction amidst two elements i and j (Vinodh et al., 2016):  

V: Element i has an influence on element j;  

A: Element j has an influence on element i;  

X: Elements i and j have mutual interaction with each other; and  

O: There is no interrelatedness between elements i and j. 

Step 4: Establishment of Reachability Matrix 



The four symbols of SSIM, which are V, A, X, or O, are expressed by 1 or 0 depending upon the 

symbols' corresponding numbers in the initial reachability matrix to convert SSIM into the initial 

reachability matrix (Attri et al., 2013). The following rules (Muruganantham et al., 2018; Govindan 

et al., 2015) determine the substitution of 1s and 0s: 

(1) In SSIM, if entry (i, j) is presented by symbol V, put 1 for “i to j” & put 0 for “j to i”. 

(2) In SSIM, if entry (i, j) is presented by symbol A, put 0 for “i to j” & put 1 for “j to i”. 

(3) In SSIM, if entry (i, j) is presented by symbol X, put 1 for both “i to j” & “j to i”  

(4) In SSIM, if entry (i, j) is presented by symbol O, put 0 for both the linkages “i to j” & “j to i” 

(5) If both i and j are the same, diagonal elements will be allocated 1. 

Then, the transitivity check needs to be used by examining the elements of one another for 

revealing embedded relations, to prepare the final reachability matrix (RM). If there is a transitive 

or indirect interaction among elements, this results in the conversion of 0 to 1* (Kaur et al., 2019). 

The final RM is generated by including the transitivity property as explained (Attri et al., 2013). 

Step 5: Level Partitions 

There are three sets for the final RM listed below to identify the level partitioning (Kaur et al., 

2019). 

• Reachability Set 

• Antecedent Set  

• Intersection Set  

The reachability and antecedent sets for each element are calculated using the final reachability 

matrix (Jena et al., 2017). The matrix of reachability tries for establishing sets of reachability and 

antecedent for every component (Vinodh et al., 2016). The reachability set includes the element 

and any other elements it may affect, whereas the antecedent set includes the element and any 

other elements that may affect it (Attri et al., 2013). Interdependence is represented by the 



intersection of these two sets (Muruganantham et al., 2018). A third set emerges depending upon 

the intersection of the two previous sets, which are reachability and antecedent Sets. 

Step 6: Construction of Conical Matrix (CM) 

The final reachability matrix's conical matrix is created by segmenting components at the same 

level throughout the rows and columns (Attri et al., 2017). The conical matrix was created by 

categorizing all of the parts into two groups: driving power and dependency power. The driving 

power of an element is found by adding all of the 1s in that element's row, and the dependence 

power is determined by adding all of the 1s in that element's column (Kaur et al., 2019). 

4.2. The MICMAC Analysis 

The MICMAC analysis is a strategic management approach that incorporates complex issue-

solving and systems thinking to study links and interactions between system parts, identifying 

essential aspects and their effects on one another. The MICMAC analysis is carried out depending 

on the powers of driving and dependent of the variables. In accordance with their relative powers, 

the variables will be divided into four groups (Deepu & Ravi, 2023). These four clusters are 

identified in the system: autonomous, dependent, linkage, and independent factors (see Figure 3). 

Autonomous factors, cluster I, were classified as factors that have little or no dependency on other 

factors; Dependent factors, cluster II, factors heavily rely on other variables; Linkage factors, 

cluster III, were the linking elements that have the greatest impact on others; Independent factors, 

cluster IV, which these elements are given the most attention since they are the strongest important 

factors and have little effect from other ones (Ahmad et al., 2019). 



 

Figure 3 Standard Representation of the MICMAC Analysis, Driving and Dependence Power Diagram (Figure by Authors) 

5. Case implementation and Analysis 

The application of this study relates to the examination of CSFs in terms of Triple Helix Actors 

stated earlier (prior section). According to that viewpoint, the three components of academia, 

industry, and government, which are the actors in the Triple Helix, have been split in the discovered 

CSFs in the Kaizen literature in the textile industry. We have separated the CSFs into various actors 

to offer a more sophisticated and specialized set of guidelines to each of these members of this 

viewpoint. Due to its distinct characteristics and research gap, this study focuses on the textile 

industry, a labor-intensive sector with a global supply network. The COVID-19 epidemic has 

brought attention to the value of flexibility and quick adaptation. During the COVID-19 epidemic, 

the textile industry played a critical role in meeting the demands of the healthcare sector by swiftly 

producing personal protective equipment, medical textiles, and equipment coverings. During the 

crisis, the textile sector's resilience was vital because it secured a consistent supply of critical 

medical supplies, maintained economic stability, stimulated innovation, and strengthened national 

security, emphasizing its pivotal role in times of disruption. Hereby, the textile sector has been 

chosen for the implementation of this study for its supplementary, vital, resilient characteristics. 

For this purpose, examining CSFs and integrating Kaizen into this sector as an implementation 

strategy during difficult times might offer textile manufacturers helpful advice on how to handle 

crises successfully. Recognizing the factors that lead to successful Kaizen implementation within 



this industry is vital because it will affect the employment situation in the textile industry and the 

economic growth of emerging economies. To assist decision-makers in making critical decisions 

about these ever-changing sectoral dynamics, this paper aims to analyze and propose multi-criteria 

decision-making solutions by adopting the ISM and MICMAC. 

Initially, logical knowledge-based expert opinions were obtained from 7 experts who are from 

different sections of the textile sector, for both obtaining data and validation analysis. The 

background, expertise, and job description of the experts are presented in Table 2 below. These 

expert opinions were gathered as a pair-wise contextual interaction amidst the CSFs for the purpose 

of effective implementation of kaizen. Based on the obtained results from the experts, the answers 

of each expert were separately translated from letter expressions (V, A, X, O) to numerical 

expressions (1.0), and a matrix was established (see Table 3 below). Then, the geometric mean of 

all the experts' answers was formed, and a single matrix was created which is called the initial 

reachability matrix (see Table 4 below). 

Table 2 The Expert Profile in Terms of Job Position & Experiences (Table by Authors) 

Number of Experts Job Descriptions / Position  Years of Work Experience (In Total) 

1 Quality Engineer 15 years 

2 Project Management Specialist 7 years 

3 Marketing Communication Specialist 6 years 

4 Research and Development Specialist 4 years 

5 Product Development Specialist 8 years 

6 Textile Engineer 13 years 

7 Production Planning Manager 14 years 

 

Table 3 Symbols used in the ISM and their meanings & corresponding numbers (Table by Authors) 

Symbols Interaction between i and j Corresponding 

V Element i has an influence on element j;  1 

A Element j has an influence on element i;  0 

X Elements i and j have mutual interaction with each other; and  1 

O There is no interrelatedness between elements i and j. 0 

 

Table 4. Initial Reachability Matrix (Table by Authors) 

IRM C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 C17 



C1 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 

C2 1 1 0 1 1 0 0 1 0 1 1 0 1 1 1 1 0 

C3 1 0 1 1 1 0 0 1 0 1 1 0 0 0 0 0 0 

C4 0 0 0 1 1 0 0 0 1 1 1 0 1 1 1 1 0 

C5 0 0 0 0 1 0 0 1 1 1 1 0 0 1 1 1 0 

C6 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 

C7 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 

C8 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 

C9 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 0 

C10 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

C11 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 1 0 

C12 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 

C13 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 

C14 0 0 0 1 1 0 0 0 0 1 1 0 1 1 1 1 0 

C15 1 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 

C16 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 

C17 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1  
 
IRM: Initial reachability matrix 

 

After establishing the initial reachability matrix, the transitivity property was applied from one 

element to another, and newly added elements were represented by “1*”. The logic underneath 

transitivity links is about revealing the transitive or indirect relationship among “j” and “i” 

elements. The final reachability matrix is determined by completing the transitivity check. 

Parts having the number 1 in the rows and columns of the final reachability matrix, which shows 

a link between these items, were gathered in the following phase of the approach. Then, driving 

power was found by summing the relationships of the rows, which is indicated as 1. Similarly, 

dependence power was calculated by counting the relationships in the columns. Finally, the 

ranking was prepared separately for both rows and columns (see Table 5.) 

Table 5 Final Reachability Matrix (Table by Authors) 

FRM C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 C16 C17 DRP 

C1 1 1 0 1* 1* 0 0 1* 1 1* 1* 1* 1 1* 1* 1* 0 13 

C2 1 1 0 1 1 0 1* 1 1* 1 1 1* 1 1 1 1 1* 15 

C3 1 1* 1 1 1 0 1* 1 1* 1 1 1* 1* 1* 1* 1* 1* 16 

C4 1* 0 0 1 1 0 1* 1* 1 1 1 1* 1 1 1 1 1* 14 



C5 1* 1* 0 1* 1 0 1* 1 1 1 1 1* 1* 1 1 1 1* 15 

C6 0 1* 0 0 1* 1 1 1 1 1* 1* 1 1* 1 1* 1* 1 14 

C7 0 1* 0 1* 1* 1 1 1 1 1* 1* 1 1* 1 1* 1* 1 15 

C8 1* 1 0 1* 1* 1* 1 1 1 1 1 1 1 1 1 1 1 16 

C9 1* 0 0 0 0 0 1* 0 1 1 1 1 1 1* 1 1 1* 11 

C10 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 

C11 1* 0 0 0 0 1* 1 1* 1* 1 1 1 1 1* 1 1 1* 13 

C12 0 0 0 0 0 0 1* 0 1 1* 1* 1 1 1* 1* 1* 1 10 

C13 0 0 0 1* 1* 0 0 0 0 1 1* 0 1 1 1* 1* 0 8 

C14 1* 0 0 1 1 0 1* 1* 1* 1 1 1* 1 1 1 1 0 13 

C15 1 1* 0 0 0 0 0 0 1* 1 0 0 1 1* 1 1 0 8 

C16 1 1* 0 0 0 0 0 0 1* 1 0 0 1 1* 1 1 0 8 

C17 0 0 0 0 0 1* 1 1* 1* 0 0 1* 0 1* 0 0 1 7 

DEP 11 9 1 9 10 5 12 11 15 16 13 13 15 16 15 15 11 
 

FRM: Final reachability matrix, DEP: Dependence power, DRP: Driving power. 
 

The reachability, antecedent, & intersection sets, and the level partitioning were prepared and 

submitted from the FRM to determine the different levels of the CSFs. Depending on the 

partitioning, five levels have been determined (see Table 6). The reachability set consists of the 

interactions among the elements, which is represented by 1 in the matrix, horizontally. On the other 

side, the antecedent set is constituted by presenting relationships among elements vertically. The 

intersection set has been prepared by typing conflicting elements. By doing that the CSFs that have 

priority were clarified in levels depending on their dependency and driving power over other 

aspects. 

Table 6 The Reachability, Antecedent, and Intersection Sets (Table by Authors) 

Reachability Set Antecedent Set Intersection Set Level 

1,2,9,13 1,2,3,15,16 1,2 II 

1,2,4,5,8,10,11,13,14,15,16 1,2,8 1,2,8 IV 

1,3,4,5,8,10,11 3 3 I 

4,5,9,10,11,13,14,15,16 2,3,4,14 4,14 II 

5,8,9,10,11,14,15,16 2,3,4,5,14 5,14 II 

6,7,8,9,12,14,17 6,7 6,7 II 

6,7,8,9,12,14,17 6,7,8,11,17 6,7,8,17 IV 

2,7,8,9,10,11,12,13,14,15,16,17 2,3,5,6,7,8 2,7,8 V 

9,10,11,12,13,15,16 1,4,5,6,7,8,9,12 9,12 II 

10 2,3,4,5,8,9,10,11,13,14,15,16 10 I 



7,10,11,12,13,15,16 2,3,4,5,8,9,11,14 11 I 

9,12,13,17 6,7,8,9,11,12 9,12 II 

10,13,14 1,2,4,8,9,11,12,13,14,15,16 13,14 II 

4,5,10,11,13,14,15,16 2,4,5,6,7,8,13,14 4,5,13,14 III 

1,10,13,15,16 2,4,5,8,9,11,14,15 15 I 

1,10,13,16 2,4,5,8,9,11,14,15,16 16 I 

7,17 6,7,8,12,17 7,17 II 

Depending on the table above, five levels have been determined at the end of the implementation 

of the ISM methodology. The reachability and antecedent set for each factor are determined from 

the final reachability matrix and the levels that have been established assist in creating the digraph 

and ISM's final model Talib et al., (2011). According to these levels, we can claim that “Cost 

management & economic benefit” (C3), “Standardized processes” (C10), “Development on 

continuous improvement practices” (C11), “Employee learning & training for processes” (C15), 

and “Lean education & training” (C16) were classified as the level I which is the top CSFs towards 

successful Kaizen implementation. Correspondingly, as we can see in the table above, 

“Compensation” (C1), “Technology development” (C4), “Monitoring & evaluation of the system” 

(C5), “Clear target and shared direction” (C6), “Effective vertical & horizontal communication” 

(C9), “Knowledge sharing” (C12), “Team tool & process knowledge” (C13), and 

“Multidisciplinary Support & cooperation and collaboration” (C17), were categorized under the 

level II. While “Setting goals for improvement programs” (C14) were segmented under level III, 

“Financial infrastructure” (C2), and “Strategic alignment” (C7) were found in level IV. Lastly, 

“Change of organization directions” (C8) has been listed as the last level of the level partitions 

which corresponds to level V. 

As the next and final step for our methodology, the driving and dependent power of CSFs for 

Kaizen implementation in the textile sector was examined by MICMAC analysis. Similar to the 

foundations of the MICMAC analysis, related CSFs are divided into autonomous, linkage, 

dependent, and independent clusters at the end of the methodology section (Tamtam & Tourabi, 

2021; Takyi-Annan and Zhang, 2023). In the adoption process, drivers in the autonomous cluster 

have poor driving and dependence power, those in the independent cluster exhibit strong driving 

but weak dependency power, drivers in the dependent cluster possess strong dependence but weak 

driving power, and drivers in the linkage cluster have both strong driving and strong dependence 

power (Palit et al., 2022; Debnath et al., 2023). 



These drivers, however, are relatively unstable, and any change to them has an impact on the other 

drivers that are connected to them. While higher driving values suggest that more CSFs can be 

eliminated higher reliance values imply that there are more CSFs to remove. Figure 4 contains the 

dependency vs. driving power scheme by adopting MICMAC analysis. 

 
Figure 4 MICMAC Analysis of CSFs for Kaizen Implementation in the Textile Sector (Figure by Authors) 

Several CSFs fall under the cluster of linkage, including "Financial infrastructure" (C2), 

"Technology development" (C4), "Monitoring & evaluation of the system" (C5), "Strategic 

alignment" (C7), "Change of organization directions" (C8), "Effective vertical & horizontal 

communication" (C9), and "Development on continuous improvement practices" (C11). These 

CSFs, which also depend on other factors, are crucial for accelerating the adoption process. 

Because of their interdependencies and relative instability, it is possible for changes to one of these 

factors to have an impact on the adoption process as a whole.  

The CSFs for "Standardized processes" (C10), "Team tool & process knowledge" (C13), 

"Employee learning & training for processes" (C15), "Lean education & training" (C16), and 

"Multidisciplinary Support & cooperation and collaboration" (C17) in the independent cluster 

exhibit strong driving power. While they may not be heavily dependent on other factors, these 

factors can directly advance the adoption process. However, their low dependence power suggests 

that they have some degree of autonomy. Dependent cluster include "Cost management & 
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economic benefit" (C3) and "Clear target and shared direction" (C6). The adoption process is 

heavily influenced by other factors in these CSFs. Their high degree of dependence suggests that 

changes in other factors may have a big impact on them. These results highlight the importance of 

understanding the various functions and connections among the CSFs. The categorization offers a 

framework for prioritizing adoption-related efforts while considering the relative importance, 

dependencies, and possible impacts of the various factors. It emphasizes the need for a well-

balanced strategy, where factors with strong driving power are supported while acknowledging the 

factors that may be more vulnerable to changes from the outside because of their strong 

dependence. 

6. Discussion of the Results and Implications 

The study identifies the CSFs for successful Kaizen implementation in the textile industry, 

especially during disruptive events like the COVID-19 pandemic. Several studies have been 

undertaken to illustrate the benefits of Kaizen adoption in the textile sector including the ability to 

accumulate minor changes over time, reduce waste, increase production, motivate personnel, 

promote cooperation, and establish a corporate culture based on frugal habits and efficiency 

(Thomas Dao, 2022). For instance, according to research conducted by Chan & Tay (2018), the 

application of Kaizen in the textile industry has increased productivity, notably in the printing 

sector. decreased cycle time, work in progress, and product advancement were achieved via the 

use of line-balancing tools, facility layout, and standardized work, resulting in decreased waste 

and enhanced throughput. Also, Akter et al., (2015) claimed that Kaizen increases worker safety, 

job happiness, and labor recognition, all of which motivate workers to work. Proper training boosts 

motivation and line efficiency by 7%, resulting in more output, higher quality, and lower waste. 

Hence, Kaizen implementation is critical for the textile sector in an industrial context because it 

allows the industry to adapt, improve productivity, reduce waste, improve worker safety and 

motivation, and establish an efficient culture, all of which are critical for long-term success, 

particularly during disruptive events like the COVID-19 pandemic. Furthermore, Kaizen improves 

worker safety and job happiness, as well as motivation and overall labor performance. This strategy 

also fosters a company culture oriented on frugality and efficiency, which is critical for long-term 

success in the textile business, where innovation and response to market dynamics are critical to 

staying competitive. In this context, CSFs have been explored under three categories: Triple Helix 

Actors, industry, academia, and government views, for successful Kaizen implementation in times 



of crises. According to the results of the study, these CSFs are categorized into autonomous, 

independent, dependent, and linkage clusters, with the help of MICMAC analysis, for providing 

valuable insights into the dynamics and interdependencies within the adoption process.  

6.1. Policy Implications 

The results claimed that governmental actors play a significant role in creating an environment 

conducive to successful Kaizen implementation, emphasizing strategic alignment (C7) and clear 

target-setting (C6). Financial infrastructure (C2) and effective communication (C9) are crucial in 

the linkage category, ensuring access to financial resources and promoting transparent 

communication channels. Continuous improvement practices (C11) emphasize the need for a 

supportive policy landscape that encourages innovation and resilience-building. The findings 

highlight the need for active government participation in supporting Kaizen implementation in the 

textile sector is significant. In this context, policymakers should promote more strategic alignment 

and explicit target-setting to link the textile industry that aims with national objectives in order to 

achieve these results. Furthermore, investments in financial infrastructure and effective 

communication channels are required to guarantee that firms have access to resources and accurate 

information, for encouraging innovation and resilience. A legislative environment that fosters 

continuous improvement processes can help the sector adapt and grow, especially in the face of 

disruptive occurrences like the COVID-19 epidemic. 

6.2. Practical Implications 

For textile industry practitioners, the study offers valuable insights for enhancing adaptability, 

resilience, and long-term growth. Depending on the results, the CSFs such as standardized 

processes (C10), team tool & process knowledge (C13), and employee learning & training for 

processes (C15) have strong driving power, suggesting that industry players should focus on these 

factors to advance the adoption process. Investing in training and knowledge-sharing initiatives 

can foster a culture of continuous improvement. Linkage category CSFs, such as financial 

infrastructure (C2) and technology development (C4), demonstrate their critical role in 

accelerating the adoption process. Industry stakeholders should prioritize innovation and financial 

stability to navigate disruptions successfully. In the ISM technique, "high driving power" refers to 

a given factor's effect or potential to drive or affect other components in the system. When a factor 



has a high driving power, it has a great potential to influence and shape other elements in the 

model. As a result, concentrating on specific CSFs may have an impact on the overall system. 

In light of this information, this study's practical implications for textile industry practitioners 

should include prioritizing standardization, training, and knowledge-sharing to support continual 

development, to increase flexibility and resilience. Furthermore, textile firms should invest in 

financial stability and innovation, acknowledging their critical role in Kaizen implementation. 

Furthermore, collaboration with political actors to harmonize sector goals, as well as maintaining 

a long-term strategy for sustainable growth, are other important lessons to take. These initiatives 

will enable textile sector companies to successfully handle changes and prosper in a competitive 

setting. 

6.3. Academia Implications 

Academic institutions play an essential part in the resilience and innovation of the textile sector. 

Findings underscore the importance of knowledge sharing (C12) and development of continuous 

improvement practices (C11). Academia can contribute by offering specialized training programs, 

research insights, and disseminating best practices related to Kaizen implementation in the textile 

sector. Strategic alignment (C7) and clear target-setting (C6) are essential CSFs that academia can 

promote. By aligning research efforts with industry needs and fostering a shared vision, academia 

can bridge the gap between theoretical knowledge and practical application, ultimately enhancing 

the industry's ability to overcome disruptions. Depending on these findings, this study has 

important implications for academics, emphasizing their critical part in strengthening the textile 

sector's resilience and creativity. According to the prominent CSFs in terms of academic 

perspective, academic institutions should prioritize information exchange, the establishment of 

continuous improvement techniques, and the promotion of strategy alignment and goal-setting 

clarity in the textile sector. Also, academia can bridge the gap between theory and practice by 

offering specialized training and education, executing relevant research, and aligning their efforts 

with industry needs, thereby enhancing the textile industry's ability to adapt and innovate, 

especially during disruptive events like the COVID-19 pandemic. 

7. Conclusion  



The international textile industry, which makes a considerable contribution to commerce and 

employment, is faced with several difficulties, such as shifting consumer preferences, fierce 

competition, and disruptive events. Significant changes were made to manufacturing, supply 

systems, and customer demands because of the COVID-19 epidemic in sectors including textiles. 

As the COVID-19 epidemic continued, it was also crucial to provide customers with high-quality 

surgical masks, a necessary piece of personal protective equipment (PPE), as promptly and safely 

as possible (Demirtas et al., 2022). Another issue resulting from the pandemic was related to the 

response times of the supplies. While a faster market response is more crucial in process-based 

businesses like textiles than it is in discrete or continuous operations, long lead times and high 

waste rates raise manufacturing costs (Ajmera et al., 2017). A continual improvement strategy is 

necessary to address these issues and provide resilience. Success has been found in many industries 

employing the Japanese idea of Kaizen, which emphasizes steady improvement. Further research 

is necessary, however, to determine its precise applicability in the textile industry, particularly in 

disruptive situations like the pandemic. Therefore, this research delves into the specific application 

of Kaizen in the textile industry during disruptive events like the COVID-19 pandemic by 

analyzing CSFs within industry, academia, and government perspectives. Also, this study offers 

valuable guidance to textile businesses striving for adaptability, resilience, and long-term growth. 

With industry, academia, and government acting perspectives, this study utilizes the Triple Helix 

paradigm to investigate the CSFs of textile enterprises. Also, this study uses ISM and MICMAC 

analysis to evaluate the identified CSFs, integrating Triple Helix Actors. It provides insights and 

recommendations for each actor's contribution, such as industry engagement for financial stability, 

academia's role in research and instruction, and government support for regulatory environment 

and continuous improvement. The major contribution of this study to the existing literature could 

be the implications we have presented which can contribute to a deeper knowledge of how Kaizen 

can be successfully used in the textile industry during disruptions and assist the sector in 

successfully managing problems.  

Considering the sample size as a limitation, generalizability can be the major limitation of this 

study. To enhance the generalizability of the study, it is important to conduct it with larger samples. 

Additionally, since this study was conducted in a specific country, it may not be fully adaptable to 



other countries. Because geographical changes and economic and social differences for CSFs are 

not the same in other countries, they may lead to different results. 

7.1. Further Research Ideas 

There are several promising areas for further investigation that can expand and refine our 

knowledge. Firstly, in-depth case studies can unlock practical knowledge by examining 

organizations that have successfully implemented Kaizen during disruptive events. Secondly, by 

comparing the CSFs identified in the textile industry with those from sectors like manufacturing, 

technology, or healthcare, researchers can discern common patterns and unique factors. Thirdly, 

the rapid advancement of technology, particularly the emergence of Industry 4.0 solutions, has the 

potential to revolutionize the way Kaizen is applied in the textile industry. Also, future research 

should explore the integration of these technological advancements with Kaizen practices, such as 

data analytics, artificial intelligence, smart manufacturing, and digital SC management. the textile 

industry during disruptive events. This collaborative effort between academia, practitioners, and 

policymakers will foster a more resilient and sustainable textile industry while serving as a model 

for other sectors seeking to navigate the complexities of a rapidly changing world. 
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