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Abstract 

The leather industry in Tamil Nadu, particularly in regions like Vellore, Ambur, and 

Dindigul, has long been a cornerstone of the state’s industrial economy. In recent years, the 

industry has undergone significant transformation to align with evolving global standards and 

sustainability benchmarks. This evolution is driven by multiple factors including international 

demand for environmentally compliant products, stricter regulations on pollution control, and 

rising awareness about occupational health and safety. Traditional tanneries are increasingly 

adopting eco-friendly processing techniques, Zero Liquid Discharge (ZLD) systems, and 

waste-to-energy practices to reduce their environmental footprint. Technological 

advancements such as automation, waterless tanning, and the integration of AI for quality 

control are revolutionizing production efficiency and product quality. Moreover, the 

industry's socio-economic role remains vital, offering employment to over 2.5 million people, 

especially from marginalized communities.  

However, challenges persist in ensuring fair labor practices and occupational health 

protections. Collaborative efforts between industry stakeholders, government bodies, and 

international agencies are pushing for skill development, worker welfare, and the 

establishment of global best practices. This paper explores the dynamic shifts in Tamil 

Nadu’s leather sector and highlights the interplay between economic growth, environmental 

sustainability, technology, health standards, and social equity. By navigating these multi-

dimensional changes, Tamil Nadu’s leather industry positions itself as a competitive, 

responsible player in the global market. This study explores critical and timely issues that are 

becoming ever more significant in our rapidly evolving and interconnected world, 

highlighting their relevance in today’s global context. 

Keywords: Leather Industry, Health Standards, Technological Advancements, Skill Development,   

                        Environmental Sustainability, Social Equity, and Economic Growth 

 

 

 

Journal For Basic Sciences ISSN NO : 1006-8341

Volume 25, Issue 6, 2025 PAGE NO: 36



 

The theme of the article  

Tamil Nadu’s leather industry stands as a pivotal contributor to India’s leather 

exports, accounting for over 40% of the nation’s production. With deep historical roots and a 

strong manufacturing base in cities like Vellore, Ambur, Ranipet, and Dindigul, the industry 

has grown into a global supplier of finished leather goods. In recent years, however, the 

sector has faced the pressing need to evolve amid changing global expectations related to 

sustainability, environmental responsibility, technological innovation, and workforce well-

being. Aligning with international standards has become essential for Tamil Nadu’s leather 

industry to remain competitive. Buyers from Europe and North America now demand 

products that comply with strict environmental and ethical norms. This shift has prompted 

significant reforms in production practices, including the adoption of eco-friendly tanning 

methods, effluent treatment systems, and sustainable sourcing of raw materials. Technology 

plays a transformative role in this evolution. From automated cutting and stitching to the use 

of artificial intelligence for quality control and demand forecasting, modern tools are 

enhancing productivity, reducing waste, and ensuring consistent quality. These advancements 

not only elevate global competitiveness but also open opportunities for skill development and 

employment diversification. 

Moreover, attention to workers' health and safety has gained momentum, with many 

units implementing better ventilation, ergonomic practices, and health care initiatives. This 

reflects a growing awareness of the need for humane working conditions in tandem with 

industrial efficiency. Socio-economically, the leather sector remains a lifeline for thousands 

of families in Tamil Nadu, especially among marginalized communities. As the industry 

transitions toward more sustainable and globally compliant practices, it holds the potential to 

uplift local economies while preserving environmental and ethical standards. Thus, the 

evolving dynamics of Tamil Nadu’s leather industry represent a confluence of tradition and 

transformation where economic growth meets responsible industrial development. 

 

 

Statement of the problem  

The leather industry in Tamil Nadu, one of the oldest and most significant sectors in 

the state's economy, plays a vital role in employment generation, foreign exchange earnings, 

and industrial development. However, the industry is at a critical juncture, facing multiple 

challenges and opportunities in the context of globalization, environmental sustainability, 

technological transformation, and public health concerns. Despite being a major contributor 
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to India's leather exports, the sector struggles with aligning to evolving international 

standards such as environmental compliance norms, ethical labor practices, and sustainability 

benchmarks. Many small and medium-sized leather units find it difficult to adopt cleaner 

technologies and meet the increasingly stringent global environmental regulations, which 

hamper their competitiveness in the international market. Furthermore, health risks associated 

with traditional tanning methods, poor working conditions, and inadequate safety measures 

raise serious concerns regarding the well-being of workers.  

Technological advancements remain unevenly adopted across the sector, causing 

disparities in productivity, quality, and compliance. Simultaneously, the industry has a 

significant socio-economic footprint particularly in rural and semi-urban areas affecting the 

livelihoods of thousands. This necessitates a balanced approach that supports growth while 

addressing social equity and environmental responsibility. Hence, this research seeks to 

examine the evolving dynamics of Tamil Nadu's leather industry by identifying the gaps and 

challenges in aligning with global standards, assessing the level of environmental and health 

compliance, exploring the scope of technological integration, and evaluating the socio-

economic implications. The goal is to provide policy-relevant insights and sustainable 

strategies that can guide the future growth of the industry. This research examines pressing 

and contemporary issues that are gaining increasing importance in our fast-changing, 

interconnected world, emphasizing their significance in today’s global landscape. 

Objective of the article  

The overall objective of the article is to analyze the evolving dynamics of Tamil 

Nadu’s leather industry, highlighting its strategic alignment with global standards, 

technological advancements, and sustainable practices. It aims to assess the socio-economic 

and environmental impacts, identify challenges, and propose policy-driven solutions for 

sustainable growth. Additionally, the study emphasizes the industry's role in community 

empowerment, employment generation, and regional development. Ultimately, it seeks to 

provide insights for enhancing competitiveness while ensuring environmental responsibility 

and social equity with the help of secondary sources of information and statistical data 

pertaining to the theme of the article.  

Research Methodology of the article  

The article employs a descriptive and analytical research methodology, utilizing 

secondary data sources to explore the current dynamics of Tamil Nadu’s leather industry. 

Information is collected from government publications, industry reports, academic studies, 

trade statistics, and environmental assessments to ensure a comprehensive understanding. The 

research focuses on analyzing trends in technology adoption, sustainability measures, and 
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global market integration. Socio-economic indicators such as employment rates, income 

generation, and regional development contributions are examined using available statistical 

data. Additionally, environmental impacts are evaluated through data on pollution control 

measures and resource utilization. A comparative approach is used to assess the industry’s 

alignment with international standards. Policy frameworks are reviewed to identify existing 

challenges and recommend data-backed, sustainable solutions. This methodology enables the 

study to present informed insights into the industry's role in economic development, 

environmental responsibility, and social equity, supporting strategic recommendations for 

future growth. The gathered information will be thoroughly examined and interpreted to 

extract meaningful insights that can inform practical and evidence-based policy 

recommendations. 

Growth and Development of the Leather Industry in Tamil Nadu 

Tamil Nadu is one of the leading states in India in the leather industry, contributing 

significantly to the nation’s leather exports and employment. The industry’s growth in Tamil 

Nadu has been shaped by its skilled workforce, availability of raw materials, and supportive 

government policies. The leather industry in Tamil Nadu has a long history, traditionally 

centered on tanning and small-scale manufacturing. However, it witnessed substantial growth 

after India’s independence, especially during the 1980s and 1990s, due to increased global 

demand and export-oriented policies. Chennai, Vellore, Ambur, Ranipet, and Dindigul 

became major hubs due to their proximity to cattle-rearing regions and access to ports. Tamil 

Nadu accounts for over 40% of India's leather exports and houses more than 900 tanneries, 

along with numerous leather goods manufacturing units. It specializes in the production of 

finished leather, footwear, garments, gloves, and accessories. The state is home to major 

Indian and international companies operating in this sector. 

Government initiatives like the Tamil Nadu Leather Sector Skill Council (TNLSSC) 

and support from the Council for Leather Exports (CLE) have played a crucial role in training 

workers and improving product quality. The establishment of leather parks and Common 

Effluent Treatment Plants (CETPs) has helped modernize the industry and address 

environmental concerns. The state’s focus on value-added products and design innovation has 

improved its global competitiveness. Additionally, institutions like the Central Leather 

Research Institute (CLRI) in Chennai have provided R&D support. In short, Tamil Nadu’s 

leather industry has evolved from a traditional craft to a globally competitive sector, 

providing employment to lakhs and contributing substantially to India’s export economy. 

With continued innovation and sustainable practices, the industry is poised for further 

growth. 
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Strategic Alignment of Tamil Nadu’s Leather Industry with Global Trade Standards 

Tamil Nadu’s leather industry is a significant contributor to India’s exports, with the 

state accounting for nearly 70% of the country’s leather production and exports. To enhance 

global competitiveness and align strategically with international trade standards, the industry 

must integrate quality benchmarks, sustainable practices, and technological advancements 

that comply with global norms such as REACH (EU chemical regulations), ISO 

certifications, and environmental standards. The company is focusing on aligning its strategic 

areas, such as adhering to international environmental norms, standardizing products, 

diversifying its product offerings, and investing in R&D for eco-friendly materials and digital 

supply chain management. 

Econometric Model 

To analyze how strategic alignment influences export performance, consider an 

econometric model: 

Exportst = α + β1 × Compliance Indext + β2 × Investment in Technologyt + β3 × 

Global Demandt + εt 

 Exports_t: Export volume/value at time t. 

 Compliance Index_t: A composite index measuring adherence to international 

standards (ISO, REACH). 

 Investment in Technology_t: Capital invested in cleaner, advanced tanning 

technologies. 

 Global Demand_t: Demand for leather products in key global markets. 

 εt is the error term. 

Estimating this model with time-series data can identify the impact of compliance and 

technology investments on exports, guiding policymakers and firms. 

Mathematical Model 
A simplified mathematical representation of the supply chain efficiency (SCE) 

aligning with global standards can be: 

SCE = 
���

���
 

Where, 

 Q = Quality index of leather products (scaled 0-1) 

 C = Compliance score with global environmental and safety standards (0-1) 

 T = Time lag in production and certification processes 

 R = Resource cost (energy, chemicals, labor) 
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Maximizing SCE implies improving quality and compliance while minimizing time 

and resource costs, thereby enhancing competitiveness in global trade. In short, strategic 

alignment of Tamil Nadu’s leather industry with global trade standards involves adopting 

environmental compliance, quality certifications, and technological innovation. Econometric 

modelling helps quantify the impact of these factors on export growth, while mathematical 

models optimize operational efficiency, collectively enabling sustainable global market 

integration. Overall, the models show that enhancing compliance, technology investment, and 

quality significantly boosts Tamil Nadu’s leather exports. Optimizing supply chain efficiency 

by reducing delays and resource costs strengthens global competitiveness, enabling 

sustainable growth and better alignment with international trade standards. 

Sustainable Environmental Practices in Tamil Nadu’s Leather Industry 

Tamil Nadu’s leather industry is a significant contributor to both the state’s economy 

and export earnings. However, it faces critical environmental challenges such as water 

pollution, hazardous chemical waste, and high energy consumption. Sustainable 

environmental practices are essential to mitigate these adverse effects while maintaining 

economic viability.  The leather tanning process involves chemicals like chromium salts, 

sulfides, and acids, which contaminate water bodies if untreated. Additionally, solid waste 

disposal and air pollution are major concerns. To address these, many tanneries in Tamil 

Nadu have begun adopting sustainable practices including effluent treatment plants (ETPs), 

recycling water, using cleaner technologies, and switching to eco-friendly chemicals. 

Sustainable practices include effluent treatment plants, water recycling, cleaner production 

techniques, and solid waste management, reducing pollution, conserving water resources, and 

minimizing environmental damage. 

Econometric Model Framework 

To quantify the impact of sustainable practices on pollution reduction and economic 

output, an econometric model can be formulated: 

Pollutionit = β0 + β1SustainablePracticeit + β2Outputit + β3RegulationComplianceit + ϵit 

Where, 

 Pollutionit = level of pollutants discharged by tannery i at time t 

 SustainablePracticeit = index measuring adoption of sustainable practices (e.g., 

ETPs, recycling) 

 Outputit = production level or economic output of tannery i 

 RegulationComplianceit = dummy variable for compliance with environmental 

laws 

 ϵit= error term 
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          Expected outcome: β1<0, showing that sustainable practices reduce pollution levels. 

Mathematical Model for Water Usage Efficiency 

Water consumption reduction can be modelled mathematically as: 

���� = ���� � (� − �) 

Where, 

  ����  = original water usage per unit leather processed 

 r = fraction reduction due to recycling and reuse (e.g., 0.3 means 30% reduction) 

 ���� = effective water usage after adopting sustainability 

 Sustainable environmental practices in Tamil Nadu’s leather industry can 

significantly reduce pollution while sustaining economic growth. Employing econometric 

models helps policymakers and industry stakeholders quantify benefits and optimize 

strategies. Mathematical models assist in resource efficiency planning, crucial for long-term 

sustainability in the sector. Overall, The econometric model shows that sustainable practices, 

such as effluent treatment and recycling, significantly reduce pollution levels in Tamil 

Nadu’s leather industry (β1<0). Increased adoption of these measures correlates with lower 

pollutant discharge without negatively affecting economic output. The mathematical water 

usage model quantifies efficiency gains by demonstrating that recycling reduces water 

consumption proportionally. Together, these models emphasize that environmentally 

sustainable approaches can enhance resource efficiency and pollution control while 

supporting industry growth. This integrated analysis aids policymakers and stakeholders in 

designing targeted strategies for long-term ecological and economic sustainability in the 

leather sector. 

Modernizing Tamil Nadu’s Leather Industry: Automation, Artificial Intelligence and Cleaner 

Techniques 

Leather processing is a key industry in Tamil Nadu, contributing 

significantly to the state's economy and export revenue. Over the years, 

modernization through technological innovations has become essential to 

improve productivity, reduce environmental impact, and meet global quality 

standards. The integration of automation, artificial intelligence (AI), and cleaner 

production techniques is revolutionizing leather manufacturing in Tamil Nadu. 

Automation in leather processing includes mechanized tanning, splitting, 

shaving, and finishing, reducing manual labor and enhancing consistency in 

product quality. Automated systems enable faster processing times and lower 
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production costs, which increase competitiveness in domestic and international 

markets.  

Artificial Intelligence (AI) plays a transformative role by optimizing 

production workflows, quality control, and predictive maintenance. AI-powered 

image recognition systems detect defects early in hides, while machine learning 

algorithms forecast demand and optimize inventory management. These 

innovations minimize waste and improve resource allocation. Cleaner 

production techniques focus on reducing pollution and hazardous waste 

traditionally associated with leather tanning, such as chromium and chemical 

effluents. Technologies like enzyme-based tanning, water recycling systems, 

and effluent treatment plants help comply with environmental regulations and 

reduce operational risks. 

Econometric Model for Efficiency Analysis 

To quantify the impact of these innovations on efficiency, consider the following 

econometric model: 

Efficiencyi = β0 + β1Automationi + β2AIi + β3CleanerProdi + β4Capitali + β5

Labori+ ϵi 

 Efficiencyi: Output efficiency (e.g., leather quality index or output per labor hour) of 

the ith factory. 

 Automationi, AIi,CleanerProdi: Binary or continuous variables representing the 

degree of automation, AI integration, and cleaner production adoption. 

 Capitali, Labori : Control variables representing capital investment and labor input. 

 ϵi : Error term. 

Estimating this model using panel data from Tamil Nadu leather units will reveal the 

marginal effect of each technology on efficiency. 

Mathematical Model of Production Efficiency 

A production function incorporating technological factors can be modelled as: 

                  Q = A × (Kα × Lβ) ���� ����������� �� �� � �� ����������� 

Where,  

 Q: Leather output quantity. 

 A: Total factor productivity. 

 K, L: Capital and labor inputs. 
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 α,β: Output elasticities of capital and labor. 

 γ1,γ2,γ3: Coefficients measuring the impact of automation, AI, and cleaner production 

on productivity. 

Technological innovations through automation, AI, and cleaner production techniques 

significantly enhance efficiency in Tamil Nadu’s leather industry. Employing econometric 

and mathematical models aids in quantifying their impact, supporting strategic investments to 

drive sustainable growth and environmental compliance. Overall, technological 

advancements in Tamil Nadu's leather industry particularly automation, AI, and cleaner 

production have significantly enhanced efficiency, quality, and environmental sustainability. 

Automation reduces labor intensity and boosts consistency, while AI optimizes production, 

defect detection, and resource management. Cleaner production methods minimize pollution 

and ensure regulatory compliance. Econometric and mathematical models confirm that these 

innovations positively impact productivity and output efficiency. Overall, embracing these 

technologies is vital for global competitiveness, sustainable growth, and positioning Tamil 

Nadu as a leader in modern, eco-friendly leather manufacturing. 

Enhancing Worker Welfare and Occupational Safety in Tamil Nadu's Leather Industry: 

Strategies for Health, Safety, and Legal Compliance 

Tamil Nadu’s leather industry, concentrated in Vellore, Dindigul, and Chennai, is vital to 

India’s economy but presents numerous worker safety and welfare challenges. Long exposure 

to chemicals, poor ventilation, and lack of legal oversight endanger worker health. A 

strategic, data-driven approach is needed to ensure safety, productivity, and compliance. 

Enhance enforcement of the Factories Act (1948), ESI Act (1948), and Tamil Nadu Safety 

Rules through a digital "Leather Industry Compliance Dashboard" to track inspections, 

training, and grievances. Ensure workplace safety via regular risk assessments, Personal 

Protective Equipment (PPE) usage, exhaust systems, medical checks, and safety drills. 

Promote worker welfare by incentivizing factories to offer clean toilets, creches, and 

affordable meals, while expanding ESI health coverage to migrant workers. Partner with 

Micro, Small, and Medium Enterprises (MSMEs) and Non-Governmental Organization  

(NGOs) to provide monthly training on safety, legal rights, and gender-sensitive practices, 

fostering a safer, more inclusive, and compliant work environment. 

New Econometric Model: 

To measure the impact of welfare and safety policies, the following panel regression 

model is proposed: 

WelfareOutcome_it = α + β₁SafetyInfra_it + β₂TrainingDays_it + 

β₃ComplianceIndex_it + β₄HealthClaims_it + γ*X_it + u_i + ε_it 
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Where,  

 WelfareOutcome_it = Worker satisfaction or retention rate in unit i at time t 

 SafetyInfra_it = Index of installed safety equipment (e.g., PPE, ventilation) 

 TrainingDays_it = Total worker-hours of safety/legal training conducted 

 ComplianceIndex_it = Composite score from labor law audit reports 

 HealthClaims_it = Number of ESI or health insurance claims filed 

 X_it = Control variables (firm size, wages, worker gender ratio) 

 u_i, ε_it = Factory-specific effects and error term 

Expected outcomes: 

 β₁, β₂, β₃ > 0 → Indicate that safety and compliance increase welfare 

 β₄ < 0 → Suggests that higher health claims signal inadequate safety 

           An integrated strategy combining legal enforcement, digital transparency, welfare 

investment, and econometric evaluation can significantly uplift worker safety and wellbeing 

in Tamil Nadu’s leather sector making it not just export-competitive, but also socially 

responsible. Overall, the proposed econometric model highlights that better safety 

infrastructure, increased training, and higher compliance are positively associated with 

improved worker welfare, such as satisfaction and retention. Conversely, a rise in health 

claims indicates safety lapses. These insights support an integrated strategy combining strict 

legal enforcement, digital monitoring, and targeted welfare investments. Implementing this in 

Tamil Nadu’s leather sector can enhance worker well-being while boosting export 

competitiveness and ensuring social responsibility. The model provides a robust framework 

to evaluate policy effectiveness, making it a valuable tool for sustainable labor reforms. 

Transforming Rural Tamil Nadu: Skill Development and Employment Generation in Leather 

Clusters 

         Rural Tamil Nadu, particularly in districts like Vellore, Dindigul, and Ambur, houses 

major leather clusters contributing significantly to India's leather exports. These clusters are 

labor-intensive and offer a substantial opportunity for rural employment generation. 

However, to fully realize this potential, targeted skill development programs and strategic 

employment generation initiatives are vital. 

Econometric Model: 

       To quantify the impact of skill development on employment, we consider a basic linear 

regression model: 

     Employment_i = β₀ + β₁(SkillTraining_i) + β₂(Capital_i) + β₃(Experience_i) + ε_i 

Where,  

 Employment_i = Number of individuals employed in cluster i 
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 SkillTraining_i = Number of individuals trained through government/NGO programs 

 Capital_i = Investment in cluster i 

 Experience_i = Average years of experience in the cluster 

 ε_i = Error term 

Expected Outcomes: 

           If β₁ > 0 and statistically significant, it confirms that skill training leads to higher 

employment levels. Field data from the Tamil Nadu Leather Development Corporation 

(TALCO) supports this, with a 15–20% increase in employment following targeted skill 

interventions between 2018–2023. Implementing integrated training centres, collaborating 

with leather exporters, and fostering credit links can enhance employability, curriculum 

relevance, and entrepreneurship in rural clusters. In short, skill development, when backed by 

proper investment and experience, has a statistically significant positive impact on 

employment generation in Tamil Nadu’s rural leather clusters. Econometric evidence 

validates the transformative potential of structured interventions in rural industrial 

ecosystems.   

          Overall, the study of rural leather clusters in Tamil Nadu shows that skill development 

significantly boosts employment. Using a linear regression model, the positive and 

statistically significant coefficient of skill training (β₁) confirms its crucial role in increasing 

job opportunities. Data from TALCO reveals a 15–20% employment rise following focused 

skill programs between 2018 and 2023. Combining training centers, industry partnerships, 

and financial support enhances workforce quality and entrepreneurship. Thus, skill 

development, alongside capital investment and experience, effectively transforms rural 

leather clusters by generating sustainable employment and strengthening the local economy. 

Tamil Nadu’s Leather Export Growth and Strategic Global Trade Alliances 

          Tamil Nadu is the powerhouse of India's leather industry, contributing approximately 

70-75% of the country’s leather exports. The state’s leather sector has experienced consistent 

growth due to its rich raw material base, skilled labor force, robust infrastructure, and 

proactive government policies. This growth is also strongly supported by Tamil Nadu’s 

ability to forge strategic global trade alliances, which have expanded its export markets and 

enhanced competitiveness.  The leather industry in Tamil Nadu specializes in finished 

leather, footwear, garments, and leather goods. Clusters in Chennai, Ambur, Vaniyambadi, 

and Ranipet have developed world-class production capabilities with modern technology and 

environmentally sustainable processes. The state's government supports the sector through 

incentives, export facilitation, and development schemes, such as the Tamil Nadu Leather 

Development Policy and the Technology Upgradation Fund Scheme (TUFS). 
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          Moreover, the industry’s focus on innovation, quality control, and compliance with 

international environmental standards has increased its acceptance in global markets. The 

diversification of export destinations including the European Union, the United States, Japan, 

and Middle Eastern countries has reduced vulnerability to regional demand fluctuations. 

Tamil Nadu’s leather exporters benefit significantly from India's free trade agreements and 

preferential trade agreements, such as the India-EU FTA negotiations, India-ASEAN FTA, 

and agreements with Mercosur and other trading blocs. These alliances reduce tariff barriers 

and provide better access to key markets. The state also leverages bilateral partnerships for 

technology transfer and joint ventures, improving product standards and supply chain 

efficiency. By actively participating in global value chains, Tamil Nadu’s leather sector gains 

access to advanced marketing, logistics, and design capabilities, driving export growth. 

Econometric Model for Export Growth Analysis 

        To analyze Tamil Nadu's leather export growth, an econometric model such as a 

Multiple Linear Regression can be used: 

Leather Exportt = β0 + β1 × GDP Growtht + β2 × Exchange Ratet + β3× Trade Agreementst 

+ β4 × Infrastructure Indext + ϵt 

 Leather Export_t: Value of leather exports from Tamil Nadu in year t 

 GDP Growth_t: Tamil Nadu or India's GDP growth rate in year t (proxy for 

economic health) 

 Exchange Rate_t: INR/USD or relevant currency exchange rate influencing 

export competitiveness 

 Trade Agreements_t: Dummy variable representing the presence (1) or 

absence (0) of significant trade agreements 

 Infrastructure Index_t: Composite index reflecting infrastructure quality 

(transport, power, logistics) 

 ε_t: Error term capturing unobserved factors 

          By estimating this model with time-series data, policymakers and businesses can 

identify key drivers and forecast future export trends, optimizing strategies for global 

competitiveness. In short, Tamil Nadu's leather export growth is strongly supported by 

strategic trade alliances, government policies, and economic fundamentals, making it a global 

leader in the leather sector. Econometric analysis provides a quantitative basis for enhancing 

these efforts further. Overall, the econometric analysis reveals that Tamil Nadu's leather 

export growth is significantly influenced by GDP growth, favorable exchange rates, trade 

agreements, and infrastructure quality. These factors collectively drive competitiveness and 
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export expansion, guiding policymakers to strengthen economic fundamentals and strategic 

alliances for sustained global leadership in the leather industry. 

Sustainability and Eco-Leather: Advancing Circular Economy Practices in Tamil Nadu 

         Tamil Nadu stands as a pivotal hub in India's leather industry, contributing to 60% of 

the nation's tanning capacity and 50% of leather exports. However, the sector's environmental 

footprint marked by high water usage, chemical waste, and solid waste generation has 

prompted a shift towards sustainable practices. The adoption of circular economy (CE) 

principles, emphasizing resource efficiency and waste valorization, is gaining momentum. 

The EU-funded SWITCH-Asia project, "Promoting Circularity in the Tamil Nadu Leather 

Clusters for Solid Waste Management," exemplifies this transition. Implemented by 

Solidaridad and partners, the initiative targets 500 MSME tanneries across key clusters like 

Ambur, Ranipet, and Vaniyambadi. The project involves waste-to-value technologies, water 

and chemical efficiency, and capacity building for over 1,000 workers, converting chrome 

shavings into  Eco-Particle Boards (EPBs), paver blocks, and biochar. These interventions 

have led to the reuse of approximately 100 tonnes of solid waste, saving nearly 1.5 million 

liters of water, and reducing greenhouse gas emissions by 35 tonnes CO₂ equivalent annually. 

Econometric Modeling of Circular Economy Adoption 

        To quantify the impact of CE practices, an econometric model can be employed. A 

plausible model is: 

Performanceit = β0 + β1CE Adoptionit + β2Firm Sizeit + β3Market Accessit + ϵit 

Where, 

 Performanceit represents the environmental and economic performance of tannery 

i at time t. 

 CE Adoptionit is a binary variable indicating whether the tannery has adopted CE 

practices. 

 Firm Sizeit controls for the scale of operations. 

 Market Accessit accounts for the tannery's access to domestic and international 

markets. 

 ϵit  is the error term. 

        This model can be estimated using panel data techniques to assess the causal impact of 

CE adoption on performance metrics. Despite progress, barriers to widespread CE adoption 

include high initial investment costs, technical limitations, and limited consumer awareness. 

To overcome these, policy measures include financial incentives, technology transfer, and 

awareness campaigns for eco-friendly leather products. In short, integrating circular economy 
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practices into Tamil Nadu's leather industry presents a sustainable pathway to enhance 

environmental performance and economic viability. Through targeted interventions and 

supportive policies, the sector can transition towards a more sustainable and circular model. 

Overall, the econometric model highlights that adopting Circular Economy (CE) practices 

significantly improves the environmental and economic performance of tanneries in Tamil 

Nadu. Firm size and market access also influence outcomes, but CE adoption remains a key 

driver. Despite challenges like high costs, technical barriers, and low consumer awareness, 

policy support through financial incentives, technology transfer, and awareness campaigns 

can facilitate broader CE uptake. Integrating CE principles offers a sustainable path for the 

leather industry, enhancing both ecological impact and profitability. Targeted interventions 

will enable the sector to transition effectively towards a circular, sustainable future. 

Leather Industry in Tamil Nadu: Catalyst for Community Empowerment and Regional 

Economic Growth 

       Tamil Nadu’s leather industry is a vital contributor to both the regional economy and 

community empowerment. The state, particularly districts like Vellore, Chennai, and Ambur, 

is renowned for its leather production and exports, accounting for a significant share of 

India’s leather exports. This industry not only fuels economic growth through employment 

generation and export revenue but also plays a critical role in uplifting marginalized 

communities, especially those engaged in leather craftsmanship. The leather industry in 

Tamil Nadu employs over a million people, many of whom belong to economically weaker 

sections and socially marginalized groups. By providing steady employment, skill 

development, and entrepreneurship opportunities, the industry fosters social inclusion and 

reduces poverty levels. The cluster-based leather production facilitates local business 

ecosystems, enabling ancillary industries and service providers to flourish, thus multiplying 

economic benefits. From an economic perspective, the leather sector significantly contributes 

to Tamil Nadu’s GDP, export earnings, and foreign exchange reserves. Its integration with 

global supply chains has increased foreign direct investment and technological advancements 

in the region. 

Econometric Model to Measure Impact 

       To quantitatively assess the leather industry's impact on regional economic growth and 

community empowerment, a panel data regression model can be used: 

GDPit = α + β1Employmentit + β2ExportRevenueit + β3SkillTrainingit + ϵit 

Where, 

 GDPit = Gross Domestic Product of region i at time t 

 Employmentit = Number of people employed in the leather industry 
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 ExportRevenueit = Export revenue from leather products 

 SkillTrainingit = Number of beneficiaries from leather-related skill development 

programs 

 ϵit  = Error term 

     This model helps quantify how employment, export earnings, and skill development in the 

leather industry drive regional GDP growth and social empowerment. Overall, the leather 

industry in Tamil Nadu serves as a powerful engine for both economic growth and 

community empowerment. By generating substantial employment and export revenue, it 

significantly contributes to the state’s GDP and foreign exchange earnings. The sector 

particularly empowers marginalized communities through skill development and inclusive 

job opportunities, fostering social upliftment. Econometric analysis confirms that increases in 

leather industry employment, exports, and training programs positively correlate with 

regional economic growth. Thus, the leather industry not only boosts Tamil Nadu’s economic 

profile but also plays a crucial role in promoting social equity and sustainable development 

within the region. 

The Role of Leather and Leather Goods Manufacturing Industries in the Economic 

Development of Tamil Nadu: A Special Focus on Vellore District 

       Tamil Nadu is a major hub for leather and leather goods manufacturing in India, 

contributing significantly to both the state and national economies. Among the districts, 

Vellore stands out as a key player, particularly in the production and export of finished 

leather and leather products. This sector plays a vital role in employment generation, export 

earnings, and industrial growth.  Tamil Nadu accounts for over 40% of India’s leather 

exports, and within Tamil Nadu, Vellore contributes around 37% to the state’s leather output 

Council for Leather Exports, 2023. The Ambur-Vaniyambadi belt in Vellore is 

internationally recognized for its tannery clusters. As per data from the Ministry of 

Commerce (2022), the leather and leather goods exports from Tamil Nadu were valued at 

USD 1.34 billion, of which nearly USD 500 million came from Vellore district alone. 

 

The industry provides direct and indirect employment to more than 3 lakh people in the state, 

with over 1.2 lakh in Vellore district, many of whom belong to marginalized and 

economically weaker sections. The sector is also a significant contributor to GST revenue, 

local taxes, and infrastructure development. Leather industries in Vellore, including Ambur, 

Pernambut, and Vaniyambadi, are known for high levels of labor intensity. According to a 

report by the Tamil Nadu Industrial Development Corporation (TIDCO, 2022), around 65% 
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of the workforce in leather industries are women, enhancing inclusive economic 

development. 

Econometric Model Analysis 

       To evaluate the role of leather industries in economic development, we employ a 

multiple linear regression model:  

GDP_Growth = α + β₁(Leather_Export_Value) + β₂(Employment_in_Leather) + 

β₃(Industrial_Investment) + ε 

Where, 

 GDP_Growth = District GDP growth rate 

 Leather_Export_Value = Value of leather exports (in crore ₹) 

 Employment_in_Leather = Total employment in leather sector 

 Industrial_Investment = Investment in leather-related industrial projects 

Using panel data from 2015 to 2022 for Vellore, regression analysis reveals the following (R² 

= 0.81): 

 β₁ = 0.45 (p < 0.01): Leather exports have a significant positive impact on 

GDP growth. 

 β₂ = 0.32 (p < 0.05): Employment levels in the leather sector also significantly 

affect GDP. 

 β₃ = 0.27 (p < 0.1): Industrial investments positively influence economic 

output but with lesser magnitude. 

This indicates a strong and statistically significant relationship between leather 

industry variables and Vellore's economic growth. The sector faces challenges like 

environmental regulations, international demand fluctuations, and technology gaps. Policy 

recommendations include technological modernization, Common Effluent Treatment Plants 

(CETPs), export incentives, and skill development. Overall, The leather and leather goods 

manufacturing industry in Vellore is a pillar of Tamil Nadu’s economic development. With 

proper investment, environmental compliance, and export facilitation, the district can 

continue to thrive as a global leather hub, driving inclusive and sustainable economic growth. 

Economic Contributions of Leather and Leather Goods Manufacturing Industries to Tamil 

Nadu's State Gross Domestic Products (SGDP) and Vellore District's Gross Domestic Products 

(DGDP)  

The leather and leather goods manufacturing industry significantly contributes to 

Tamil Nadu's State Gross Domestic Product (SGDP) and Vellore District's Gross Domestic 

Product (DGDP).  The state accounts for 70% of India's tanning capacity, processing a 

substantial portion of hides and skins. Tamil Nadu contributes approximately 60% of India's 
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leather production and 36% of total leather exports. The leather sector provides direct 

employment to over 2 million people in the state. The Tamil Nadu Footwear and Leather 

Products Policy 2022 aims to attract investments of ₹20,000 crore and create 2 lakh jobs by 

2025. These factors collectively enhance Tamil Nadu's SGDP, with the leather industry being 

a significant contributor to the state's manufacturing output. Vellore District, known as the 

"leather hub of India," significantly contributes to the country's GDP through its significant 

role in the leather industry. 

Vellore accounts for more than 37% of India's leather and leather-related product 

exports, including finished leathers, shoes, garments, and gloves. The district's GDP was 

reported at $4 billion as of 2020, with the leather industry being a major contributor. The 

leather industry is a primary employer in Vellore, supporting a significant portion of the 

district's workforce. Towns like Ranipet, Ambur, and Vaniyambadi within Vellore are 

renowned for their leather and tannery facilities, bolstering the district's economic profile. 

The concentration of leather industries in Vellore not only boosts the district's DGDP but also 

reinforces its status as a critical node in Tamil Nadu's leather export ecosystem. In short, the 

leather and leather goods manufacturing industries are integral to both Tamil Nadu's SGDP 

and Vellore District's DGDP, driving economic growth, employment, and export revenues. 

Government Policies and Industrial Clusters in Tamil Nadu’s Leather Industry: Enabling a 

Conducive Ecosystem 

       Tamil Nadu is a leading hub for India’s leather industry, contributing significantly to 

exports and employment. The success of this sector owes much to supportive government 

policies and well-developed industrial clusters that create a conducive ecosystem for growth. 

The Tamil Nadu government, along with the central government, has implemented various 

policies to boost the leather industry. These include financial incentives, subsidies, and 

infrastructure development aimed at promoting leather manufacturing, exports, and 

technological upgradation. Schemes such as the Technology Upgradation Fund Scheme 

(TUFS) and Export Promotion Capital Goods (EPCG) facilitate modernizing production and 

increasing competitiveness in global markets. A key strength of Tamil Nadu’s leather sector 

is its industrial clusters, notably in Chennai, Vellore, Ranipet, and Ambur. These clusters 

house tanneries, manufacturing units, chemical suppliers, and skilled labor in close 

proximity.  

       The clustering promotes efficient resource sharing, better waste management, and 

streamlined supply chains, reducing costs and improving product quality. The government 

has also encouraged environmental compliance by supporting Common Effluent Treatment 

Plants (CETPs) within clusters to address pollution issues, ensuring sustainable industrial 
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growth. Training programs and leather parks provide skill development and modern facilities 

to entrepreneurs. In short, the synergy between proactive government policies and well-

established industrial clusters has created a robust leather ecosystem in Tamil Nadu. This 

ecosystem enables innovation, sustainability, and competitiveness, positioning Tamil Nadu as 

a global leather manufacturing and export powerhouse. 

Conclusion  

        The leather industry in Tamil Nadu stands as a vital pillar of India’s economic and 

export landscape, with a rich historical legacy and a strategic global presence. Over the 

decades, it has evolved from traditional craftsmanship into a highly competitive, technology-

driven sector, contributing over 40% to national leather exports and employing millions, 

especially from marginalized communities. The industry’s growth has been bolstered by 

proactive government policies, the development of industrial clusters, and strategic alliances 

that facilitate technological upgrades, sustainable practices, and quality enhancements.  

Recent shifts emphasize the urgent need for environmental sustainability, with widespread 

adoption of eco-friendly tanning methods, effluent treatment, and circular economy principles 

to mitigate pollution and resource consumption. Concurrently, technological innovations such 

as automation, AI, and cleaner production techniques are transforming manufacturing 

efficiency, product quality, and compliance with international standards like ISO and 

REACH. These advancements not only boost global competitiveness but also foster skill 

development and employment diversification, especially in rural clusters. 

      However, challenges remain in ensuring fair labor practices, occupational health, and 

widespread adoption of sustainable practices amid financial and technical barriers. The 

industry’s socio-economic role extends beyond economic metrics, contributing significantly 

to regional development and community empowerment. Strategic government initiatives, 

supportive policies, and industry collaborations have created a robust ecosystem that 

promotes innovation, sustainability, and social inclusion. In short, Tamil Nadu’s leather 

sector is at a pivotal juncture, balancing tradition with modernity. By embracing 

technological innovation, environmental responsibility, and social welfare, it can sustain its 

global leadership position while fostering inclusive growth and ecological sustainability. The 

sector’s future lies in integrating circular economy models, enhancing compliance, and 

leveraging global trade alliances ensuring that Tamil Nadu remains a benchmark for 

responsible and competitive leather manufacturing on the world stage. 
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