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India’s Micro, Small, and Medium Enterprises (MSMEs) are pivotal to the nation’s 

manufacturing sector, contributing over 30% to GDP, employing 110 million people, and driving 

exports. However, challenges in product quality, environmental sustainability, and global 

competitiveness hinder their growth. The Zero Defect Zero Effect (ZED) certification scheme, 

launched by the Government of India in 2016, addresses these issues by promoting high-quality, 

defect-free manufacturing and environmentally sustainable practices. This paper provides an 

exhaustive review of the ZED framework, analysing its principles, impact on MSMEs, 

implementation challenges, and government support mechanisms. Findings show that ZED 

adoption enhances product quality, reduces operational costs, improves regulatory compliance, 

and facilitates market access. However, barriers such as low awareness, financial constraints, 

technical skill gaps, and resistance to change limit its adoption. Government initiatives, 

including financial subsidies, training programs, and technology upgradation schemes, play a 

critical role in supporting MSMEs. Despite these efforts, broader awareness, simplified 

certification processes, and sustained policy interventions are needed to maximize ZED’s impact. 

This review advocates for a multi-stakeholder approach involving government, industry, and 

academia to position MSMEs as global leaders in sustainable manufacturing.   

Keywords:  MSMEs, ZED Certification, Quality Management, Sustainable Manufacturing, 

Government Policies, Industrial Competitiveness. 

 

1. INTRODUCTION 

India’s manufacturing sector is a cornerstone of its economic growth, contributing significantly to Gross Domestic 

Product (GDP), employment, and international trade. Within this sector, Micro, Small, and Medium Enterprises 

(MSMEs) are indispensable, accounting for over 30% of India’s GDP and providing jobs to more than 110 million 

people (Prabhakar, 2024). MSMEs drive entrepreneurship, innovation, and economic inclusivity, particularly in 

rural and semi-urban areas. They operate across diverse industries, including textiles, automotive components, food 

processing, and electronics, making them vital to India’s ambition of becoming a global manufacturing hub under 

initiatives like Make in India. 

Despite their contributions, MSMEs face persistent challenges that undermine their potential. Inconsistent product 

quality leads to high rejection rates in domestic and international markets, limiting their competitiveness. 

Environmental sustainability is another concern, as many MSMEs rely on energy-intensive processes and lack 

adequate waste management systems, contributing to pollution and resource depletion (Chowdhury et al., 2024). 

Additionally, limited access to advanced technologies and global trade networks restricts their ability to compete with 

larger enterprises and foreign manufacturers (Dasaraju et al., 2020). 

To address these issues, the Government of India launched the ZED certification scheme in 2016. The ZED framework 

is built on two core principles: 

1. Zero Defect (ZD): Ensuring high-quality, defect-free products that meet national and international standards 

through quality assurance and process optimization. 
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2. Zero Effect (ZE): Minimizing environmental impact by adopting sustainable practices, including energy efficiency, 

waste reduction, and pollution control. 

The ZED scheme provides a structured roadmap for MSMEs to enhance quality and sustainability, offering financial 

incentives, technical support, and capacity-building programs. By aligning with international standards such as ISO 

9001 (Quality Management) and ISO 14001 (Environmental Management), ZED enables MSMEs to improve 

operational efficiency, reduce costs, and access global markets (Suhas & Sajjan, 2020). This paper aims to 

comprehensively analyze the ZED framework’s role in transforming India’s MSME sector. It explores the significance 

of quality and sustainability, evaluates ZED’s impact, identifies implementation challenges, and assesses government 

support mechanisms. The study also provides policy recommendations to enhance MSME competitiveness and 

contribute to India’s sustainable industrial growth. 

The paper is organized as follows: Section 2 provides an in-depth overview of the ZED framework, Section 3 discusses 

the importance of quality and sustainability in manufacturing, Section 4 examines ZED’s role in strengthening 

MSMEs, Section 5 analyzes implementation challenges, Section 6 evaluates government initiatives, and Section 7 

concludes with policy insights and future research directions. 

2. THE ZED FRAMEWORK: AN OVERVIEW 

The ZED framework is a flagship initiative by the Government of India to elevate the manufacturing capabilities of 

MSMEs. Introduced under the Make in India campaign, ZED aims to foster high-quality production with minimal 

environmental impact, aligning with global standards such as ISO 9001 and ISO 14001 (Trivedi et al., 2024). The 

framework addresses two critical challenges faced by MSMEs: inconsistent product quality and unsustainable 

manufacturing practices. 

2.1 Principles of ZED 

The ZED framework is anchored on two principles: 

• Zero Defect: This emphasizes defect-free manufacturing through quality assurance, process optimization, and 

adherence to international standards. It involves adopting lean manufacturing, Six Sigma, and Total Quality 

Management (TQM) to reduce rejection rates and enhance product reliability (Dasgupta et al., 2024). 

• Zero Effect: This focuses on minimizing environmental harm by promoting energy efficiency, waste management, 

pollution control, and sustainable resource use. It encourages MSMEs to adopt renewable energy, recycling, and eco-

friendly technologies (Dutta & Dutta, 2018). 

2.2 Certification Process 

The ZED certification process is structured into three levels—Bronze, Silver, and Gold—reflecting an MSME’s 

progress in quality and sustainability. The process includes: 

1. Self-Assessment: MSMEs evaluate their processes against ZED parameters. 

2. Desktop Assessment: An accredited agency reviews the self-assessment. 

3. Site Assessment: A third-party audit verifies compliance with ZED standards. 

4. Certification and Monitoring: Certified MSMEs receive ongoing support to maintain standards (Kumar, 2022). 

The certification is valid for three years, with periodic audits to ensure continuous improvement. Certified MSMEs 

gain access to financial subsidies, preferential government procurement, and market recognition. 

2.3 Benefits of ZED 

ZED adoption offers multiple benefits: 

 Quality Improvement: Certified MSMEs report a 25-40% reduction in defect rates, enhancing customer 

 satisfaction and reducing warranty costs (Rajashekharaiah & Deshpande, 2023). 

 Cost Efficiency: Sustainable practices lower energy and material costs by 20-30% (Trivedi et al., 2024). 
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 Regulatory Compliance: ZED ensures adherence to environmental and labor laws, reducing legal risks (Dutta 

 & Dutta, 2018). 

 Innovation: Encourages investment in automation, digital tools, and R&D, fostering long-term 

 competitiveness (Suhas & Sajjan, 2020). 

2.4 Case Study: ZED in Action 

A textile MSME in Surat, Gujarat, adopted ZED certification in 2018. By implementing lean manufacturing and 

energy-efficient dyeing processes, the firm reduced defect rates by 30% and energy costs by 25%. This enabled it to 

secure export contracts with European buyers, demonstrating ZED’s transformative potential (Trivedi et al., 2024). 

2.5 Challenges 

Despite its benefits, ZED adoption faces hurdles: 

 Low Awareness: Many MSMEs, especially in rural areas, are unaware of ZED’s benefits (Konudula & 

 Kuruvanparamb, 2024). 

 Technical Gaps: Limited expertise in quality and sustainability practices hinders adoption (Hosseini & 

 Farooq, 2019). 

 The ZED framework is a holistic approach to industrial excellence, but its success depends on overcoming 

 these barriers through government and industry support. 

3. IMPORTANCE OF QUALITY AND SUSTAINABILITY IN MANUFACTURING 

Quality and sustainability are critical drivers of modern manufacturing, influencing economic growth, environmental 

resilience, and global competitiveness. For MSMEs, which contribute significantly to India’s economy, adopting these 

principles is essential for long-term viability. 

3.1 The Role of Quality 

High-quality manufacturing ensures product reliability, customer satisfaction, and cost efficiency. Poor quality leads 

to high rejection rates, increased costs, and lost market opportunities (Udeh, 2024). Key benefits include: 

 Customer Satisfaction: Defect-free products enhance brand reputation and loyalty (Singh et al., 2023). 

 Cost Efficiency: Quality control reduces waste and rework, optimizing resources (Shivajee et al., 2019). 

 Market Expansion: Compliance with ISO 9001 opens global markets (Mukherjee & Mukherjee, 2022). 

 Innovation: Quality frameworks like Six Sigma drive process improvements (Bhat et al., 2021). 

3.2 The Role of Sustainability 

Sustainability addresses environmental concerns such as carbon emissions, waste, and resource depletion. MSMEs, 

often energy-intensive, contribute significantly to industrial pollution (Hosseini & Farooq, 2019). Sustainable 

practices offer: 

 Cost Savings: Energy-efficient technologies reduce operational expenses (Meng et al., 2018). 

 Regulatory Compliance: Adherence to ISO 14001 minimizes legal risks (Gunawan et al., 2020). 

 Market Preference: Eco-friendly products attract global buyers (Siregar & Pinagara, 2022). 

 Circular Economy: Recycling and waste management optimize resource use (Aiguobarueghian et al., 2024). 

3.3 Interplay Between Quality and Sustainability 

Quality and sustainability are interconnected. High-quality processes reduce defects and waste, aligning with 

sustainability goals. Conversely, sustainable practices enhance resource efficiency, improving product durability and 

quality (Pop et al., 2023). ZED integrates both, enabling MSMEs to achieve competitive advantages, attract 

investments, and comply with regulations (Bapat, 2023). 
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3.4 Challenges 

MSMEs face barriers in adopting quality and sustainability: 

• Financial Constraints: High costs of technology and training (Owusu, 2024). 

• Lack of Expertise: Limited knowledge of modern practices (Biondi et al., 2000). 

• Resistance to Change: Preference for traditional methods (Skellern et al., 2017). 

• Regulatory Complexity: Navigating compliance requirements (Banerjee, 2023). 

4. ROLE OF ZED IN STRENGTHENING MSMES 

The ZED framework is transformative for MSMEs, addressing quality, sustainability, market access, and innovation 

challenges. It aligns with India’s vision of becoming a global manufacturing leader. 

4.1 Enhancing Product Quality 

ZED reduces defects through lean manufacturing, TQM, and Six Sigma. Certified MSMEs achieve 25-40% defect 

reductions, lowering warranty costs and enhancing customer trust (Rajashekharaiah & Deshpande, 2023). This 

enables MSMEs to compete with larger firms and secure contracts with MNCs and government agencies (Kumar, 

2022). 

4.2 Promoting Sustainability 

ZED encourages eco-friendly practices, reducing energy costs by 20-30% and waste by 15-25% (Trivedi et al., 2024). 

Compliance with ISO 14001 enhances regulatory adherence and attracts sustainability-focused buyers, particularly 

in Europe and North America (Ogunyemi, 2024). 

4.3 Facilitating Market Access 

ZED certification opens domestic and international markets. Certified MSMEs gain priority in government 

procurement and export licenses, enhancing their global footprint.  For example, a ZED-certified electronics MSME 

in Bengaluru secured a supply contract with a U.S. firm, boosting revenue by 35% (Konudula & Kuruvanparamb, 

2024). 

4.4 Fostering Innovation 

ZED promotes investment in automation, AI, and smart manufacturing. Government schemes like the Digital MSME 

Initiative support technology adoption, enabling MSMEs to embrace Industry 4.0 (Jain et al., 2024). A case study of 

a Pune-based automotive MSME showed a 40% productivity increase after adopting ZED-driven automation (Gupta, 

2023). 

4.5 Economic and Social Impact 

ZED-certified MSMEs contribute to economic growth by creating jobs and fostering inclusive development. Their 

sustainability efforts support India’s commitments to the UN Sustainable Development Goals (SDGs), particularly 

SDG 12 (Responsible Consumption and Production) (Agrawal & Kumar, 2024). 

5. CHALLENGES IN IMPLEMENTING ZED 

Despite its benefits, ZED adoption faces significant barriers that require targeted interventions. 

5.1 Lack of Awareness 

Many MSMEs, particularly in rural areas, are unaware of ZED’s benefits and processes (Trivedi et al., 2024). Limited 

access to information and complex certification procedures deter participation (Konudula & Kuruvanparamb, 2024). 

5.2 Financial Constraints 

While subsidies exist, bureaucratic delays limit access (Siddiq & Shobana, 2023). 
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5.3 Technical Skill Gaps 

MSMEs lack expertise in modern quality and sustainability practices, relying on outdated methods (Mittal, 2018).  

5.4 Resistance to Change 

Traditional manufacturing practices and skepticism about ZED’s returns create reluctance (Malik et al., 2022). 

Leadership commitment is often lacking, hindering adoption (Hudnurkar et al., 2023). 

5.5 Regulatory Complexity 

Navigating multiple certification and environmental regulations is challenging for MSMEs with limited resources 

(Banerjee, 2023). 

5.6 Proposed Solutions 

• Awareness Campaigns: Nationwide outreach programs to educate MSMEs. 

• Simplified Funding: Streamlined subsidy and loan processes. 

• Training Expansion: Localized training hubs for quality and sustainability. 

• Success Stories: Showcasing ZED-certified MSMEs to inspire adoption. 

• Regulatory Simplification: Unified compliance frameworks. 

6. GOVERNMENT INITIATIVES AND SUPPORT 

The Government of India has introduced robust initiatives to support ZED adoption, addressing financial, technical, 

and informational barriers. 

6.1 Financial Incentives 

• ZED Certification Scheme: Subsidizes up to 80% of certification costs (Gupta, 2023). 

• Credit-Linked Capital Subsidy Scheme (CLCSS): Supports technology purchases (Pradhan & Agarwal, 2020). 

• Technology Upgradation Fund Scheme (TUFS): Offers low-interest loans for machinery upgrades (Gupta, 2023). 

• SIDBI Loans: Collateral-free financing for ZED adoption (Socrates & Gopalakrishna, 2020). 

6.2 Training and Capacity Building 

The government collaborates with industry and academia to provide training in: 

• Quality management (ISO 9001, Six Sigma). 

• Sustainability (ISO 14001, waste management). 

• Lean manufacturing and digitalization (Suhas & Sajjan, 2020). 

6.3 Technology Upgradation 

• Digital MSME Initiative: Promotes AI, cloud computing, and automation (Kumar et al., 2024). 

6.4 Challenges in Utilization 

Complex application processes, low awareness, and regional disparities limit program effectiveness. Simplified 

procedures and regional outreach are needed (Anjanappa & Samant, 2024). 

7. CONCLUSION 

The ZED framework is a game-changer for India’s MSME sector, promoting high-quality, sustainable manufacturing. 

It enhances product quality, reduces costs, and opens global markets, aligning with India’s economic and 

environmental goals. However, challenges like low awareness, financial constraints, and technical gaps hinder 

adoption. Government initiatives provide critical support, but streamlined processes and broader outreach are 
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essential. Future research should explore ZED’s long-term impacts, customize solutions for diverse MSMEs, and 

benchmark global best practices. A collaborative approach involving policymakers, industry leaders, and academia 

will ensure MSMEs lead in sustainable manufacturing, strengthening India’s position as a global industrial 

powerhouse. 

CONFLICTOFINTEREST 

The authors declare no conflict of interest. 

REFRENCES 

[1]  Agrawal, D., & Kumar, K. (2024). Achieving SDGs Through MSMEs: An Empirical Assessment of 

 Environmental Consideration Initiatives in India. In Green Transition Impacts on the Economy, Society, and 

 Environment (pp. 358-376). IGI Global. 

[2]   Aiguobarueghian, I., I., Adanma, U. M., Ogunbiyi, E. O., & Solomon, N. O. (2024). Waste management and 

 circular economy: A review of sustainable practices and economic benefits. World Journal of Advanced 

 Research and Reviews, 22(2), 1708-1719. 

[3]  Anjanappa, J., & Samant, S. M. (2024). Assessing Barriers to Scale-up Adaptation Finance for India. 

 International Journal of Financial Regulation, Compliance and Innovation, 1(1), 1-34.   

[4]  Banerjee, R. (2023). Regulatory Complexity in MSMEs. Journal of Indian Business Studies, 12(1), 45-60. 

[5]  Bapat, S. (2023). Contribution of MSMEs to SDGs Through Corporate Social Responsibility. In Role of Micro, 

 Small and Medium Enterprises in Achieving SDGs: Perspectives from Emerging Economies (pp. 241-258). 

 Singapore: Springer Nature Singapore. 

[6]  Bhat, S., Gijo, E. V., Rego, A. M., & Bhat, V. S. (2021). Lean Six Sigma competitiveness for micro, small and 

 medium enterprises (MSME): an action research in the Indian context. The TQM Journal, 33(2), 379-406. 

[7]  Biondi, V., Frey, M., & Iraldo, F. (2000). Environmental management systems and SMEs: motivations, 

 opportunities and barriers related to EMAS and ISO 14001 implementation. Greener Management 

 International, (29), 55-69. 

[8]  Chowdhury, C., Sundar, P. S., Bhargava, R., Kala, K., Shukla, M., Singh, A., & Sobti, A. (2024). A report on 

 MSME's Challenges in India: Insights from Telangana. 

[9]   Dasaraju, H., Somalaraju, K., & Kota, S. M. (2020). MSMEs in developing economies and their role in 

 achieving sustainable development goals in the context of Covid19: A theoretical exposition. International 

 Journal of Small and Medium Enterprises and Business Sustainability, 5(2), 94-121. 

[10]  Dasgupta, R., Ghosh, S. K., & Mukhopadhyay, A. R. (2024). An Approach to Synergise the Management of 

 Lean, Green, Quality and Waste for Achieving ZED Emphasising SDG12. The Journal of Solid Waste 

 Technology and Management, 50(4), 654-676. 

[11]  Dutta, S., & Dutta, C. S. (2018). Zed-zero effect zero defect A pathway to green growth for MSMEs in India. 

 Asian Journal of Research in Social Sciences and Humanities, 8(4), 99-112. 

[12]   Gupta, P. K. (2023). A Study of Government Initiatives to Promote Micro, Small and Medium Enterprises 

 Sector in India. Management Journal for Advanced Research, 3, 37-50. 

[13]   Hosseini, S. B., & Farooq, A. (2019). Looking into sustainability issues in Indian SMEs through prism of zero 

 effect zero defect strategy. GIS Business, 14(5), 29-44.  

[14]   Hudnurkar, M., Ambekar, S., Bhattacharya, S., & Sheorey, P. A. (2023). Relationship of total quality 

 management with corporate sustainability in the MSME sector: does innovation capability play a mediating 

 role? The TQM Journal, 35(7), 1860-1886. 

[15]  Jain, P., Kapur, D., & Sharma, M. (2024). digitalisation of msmes–an analysis. International Journal of 

 Management (IJM), 15(3). 

[16]  Konudula, S., & Kuruvanparamb, K. (2024). A Case Study on Sustainability Certifications and Governance 

 in the IndianEdible Oil MSMEs-Fostering Commitment to Organizational Sustainability. 

[17]  Kumar, S. (2022). National Context for Sustainable Public Procurement Policy in India. In Understanding 

 Sustainable Public Procurement: Reflections from India and the World, 153-349, Cham: Springer 

 International Publishing. 



Journal of Information Systems Engineering and Management 
2024, 9(4s) 

e-ISSN: 2468-4376 

  

https://www.jisem-journal.com/ Research Article  

 

 460 Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

[18] Malik, A., Sharma, P., Vinu, A., Karakoti, A., Kaur, K., Gujral, H. S., ... & Laker, B. (2022). Circular  economy 

adoption by SMEs in emerging markets: Towards a multilevel conceptual framework. Journal of  business 

research, 142, 605-619. 

[19] Meng, Y., Yang, Y., Chung, H., Lee, P. H., & Shao, C. (2018). Enhancing sustainability and energy  efficiency 

in smart factories: A review. Sustainability, 10(12), 4779. 

[20] Mittal, S., Khan, M. A., Romero, D., & Wuest, T. (2018). A critical review of smart manufacturing &    Industry 

4.0 maturity models: Implications for small and medium-sized enterprises (SMEs). Journal of manufacturing 

systems, 49, 194-214. 

[21] Mukherjee, S., & Mukherjee, A. (2022). Indian SMEs in global value chains: status, issues and way forward. 

Foreign Trade Review, 57(4), 473-496. 

[22] Ogunyemi, F. M., & Ishola, A. O. (2024). Global competitiveness and environmental sustainability:  financing 

and business development strategies for US SMEs. Int J Manag Entrep Res, 6(11). 

[23] Owusu, C. K. (2024). Cost Of Quality And Financial Performance Of Small And Medium Enterprises. 

Educational Administration: Theory and Practice, 30(2), 1433-1442. 

[24] Pop, G. I., Titu, A. M., & Pop, A. B. (2023). Enhancing aerospace industry efficiency and sustainability: Process 

integration and quality management in the context of Industry 4.0. Sustainability, 15(23), 16206. 

[25] Prabhakar, A. C. (2024). India’s manufacturing sector performance and job-oriented sustainable economic 

growth: a comprehensive analysis. International Journal of Academic Research in Business and Social Sciences, 

14(8).  

[26] Pradhan, H. K., & Agarwal, P. K. (2020). MSME Financing in India: Key to the 5 Trillion Economy.  Inclusive 

Finance India Report, 137. 

[27] Rajashekharaiah, J., & Deshpande, S. (2023). Enabling the Ambitious ZED Target Initiative of the Government 

of India Through CLAG Operations. SEDME (Small Enterprises Development, Management  & Extension 

Journal), 50(1), 23-37. 

[28] Shivajee, V., Singh, R. K., & Rastogi, S. (2019). Manufacturing conversion cost reduction using quality control 

tools and digitization of real-time data. Journal of Cleaner Production, 237, 117678.  

[29] Siddiq, I., & Shobana, M. D. (2023). Siddiq, I., & Shobana, M. D. analyzing the impact of government policies 

on sustainable practices in indian msmes. sustainable developments through msmes: a pathway to  self-

reliant INDIA, 25, 274. 

[30] Singh, V., Sharma, M. P., Jayapriya, K., Kumar, B. K., Chander, M. A. R. N., & Kumar, B. R. (2023). Service 

quality, customer satisfaction and customer loyalty: A comprehensive literature review. Journal of Survey in 

Fisheries Sciences, 10(4S), 3457-3464. 

[31] Siregar, D. H., & Pinagara, F. A. (2022). Analysis of the relationship between practices and performance of green 

supply chain management in Indonesian micro, small, and medium enterprises (MSMEs). The South East Asian 

Journal of Management, 16(2), 6. 

[32] Skellern, K., Markey, R., & Thornthwaite, L. (2017). Identifying attributes of sustainable transitions for 

traditional regional manufacturing industry sectors–A conceptual framework. Journal of Cleaner Production, 

140, 1782-1793. 

[33] Socrates, K., & Gopalakrishna, B. V. (2020). Indian government interventions in micro, small and medium 

enterprise development: an enterprise life cycle perspective. Colombo Business Journal, 11(1). 

[34] Suhas, S. D., & Sajjan, S. C. (2020). Total Quality Management (TQM)–Zero Effect Zero Defect (ZED). Recent 

Trends in Automation and Automobile Engineering, 2(3), 1-10. 

[35] Trivedi, V., Doshi, J., Bhatt, P., Sutaria, G. N., & Patel, V. K. Promoting Sustainable Development in  MSMEs 

through the ZED Scheme by the Government of India. Nanotechnology Perceptions, Vol. 20, S10  526-540 

[36] Udeh, E. (2024). Examining The Impact of Operation And Production Management Failure On Customer 

Satisfaction And Organizational Growth: A Qualitative Study. European Journal of Political Science Studies, 

7(1). 

 


