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Abstract 
 

The textile industry, as a cornerstone of global manufacturing, contributes significantly to 

environmental challenges, particularly through carbon footprint and waste generation. This 

study investigates the comparative environmental impacts of producing yoga mats from virgin 

cotton versus repurposed fabric scraps. Data were collected from two manufacturing units: 

one utilizing virgin cotton and another reusing fabric scraps. A cradle-to-gate analysis was 

conducted for the virgin cotton mats and recycled mats, focusing on carbon emissions at each 

stage of production. Findings reveal that the unit producing mats from virgin cotton emits 7.5 

kg CO₂ equivalent per mat, significantly higher than the 1.03 kg CO₂ equivalent emitted by 

the unit utilizing recycled materials. Key contributors to emissions include electricity, 

transportation, and raw material processing in both units. The study highlights the substantial 

environmental benefits of reusing fabric waste, such as reduced greenhouse gas emissions, 

conservation of natural resources, and minimized reliance on virgin materials. 

Recommendations for sustainable manufacturing practices include adopting renewable energy 

sources, enhancing waste recycling systems, and utilizing eco-friendly transportation 

methods. This research underscores the critical role of the textile industry in adopting 

innovative, sustainable practices to mitigate climate change and supports the shift toward a 

circular economy in manufacturing. 
 

 

Keywords: Textile Industry, Carbon Footprint, Recycled Yoga Mats, Sustainable 

Manufacturing, Greenhouse Gas Emissions, Cradle-To-Gate Analysis, Fabric Waste 

Management. 

 

 

Introduction 
 

The rapid industrialization of the modern era has led to transformative economic and social 

development, yet it has also resulted in profound environmental challenges. The textile 

industry, one of the oldest and most globalized industries, plays a critical role in shaping the 

global economy. With its focus on the production of yarns, fabrics, and garments, the sector 

has a diverse footprint, encompassing traditional handlooms to highly industrialized 

operations. However, the environmental costs of these operations are staggering, making the 

industry a significant contributor to pollution, carbon emissions, and resource depletion. 

 

Textile production requires vast amounts of water, energy, and chemicals, leading to severe 

air and water pollution. The industry contributes approximately 10% of global CO₂ emissions 

and is responsible for 20% of freshwater pollution due to dyeing and treatment processes. 

These environmental impacts necessitate urgent measures to integrate sustainability into 
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textile manufacturing. Among these measures, recycling and reusing textile waste have 

emerged as effective strategies to reduce the industry's environmental footprint. 

 

The concept of a circular economy, emphasizing the reuse of resources to minimize waste, 

aligns closely with the needs of the textile sector. This study focuses on yoga mats, a niche yet 

symbolic product, to highlight the environmental advantages of recycling fabric scraps 

compared to using virgin cotton. Yoga mats are increasingly produced as part of the global 

wellness industry, making them an ideal case for examining sustainable manufacturing 

practices. 

 

This research addresses two key units: Unit-1, which produces yoga mats using virgin cotton, 

and Unit-2, which utilizes fabric scraps. A comparative life-cycle assessment (LCA) approach 

is employed to evaluate the carbon footprint of these production methods. The cradle-to-gate 

analysis for Unit-1 examines emissions from raw material cultivation to finished product 

packaging. Conversely, analysis for Unit-2 highlights the benefits of reusing fabric scraps, 

eliminating emissions arising from cultivation and spinning processes. 

 

The textile industry's environmental impact extends beyond manufacturing processes. Cotton 

cultivation, for instance, accounts for a substantial share of global water and pesticide usage, 

contributing to soil degradation and biodiversity loss. Synthetic fibers, though less reliant on 

agricultural inputs, involve energy-intensive processes that release greenhouse gases. Thus, 

transitioning to sustainable practices is not just an environmental necessity but also an 

economic opportunity. Governments, industries, and consumers alike are recognizing the 

importance of sustainable solutions, including recycling, upcycling, and adopting renewable 

energy sources in manufacturing. 

 

This paper identifies the major contributors to carbon emissions in textile production, 

focusing on electricity fuel consumption and waste generation. It also explores innovative 

methods such as fabric waste recycling and renewable energy integration to mitigate these 

impacts. The analysis provides a comprehensive understanding of how reusing textile waste 

not only reduces emissions but also enhances resource efficiency, paving the way for 

sustainable growth in the textile industry. 

 

The objectives of this study are threefold: 

 

1. To quantify the energy and resources required to produce a yoga mat from virgin 

materials. 

2. To determine the carbon footprint reduction achieved by reusing fabric scraps in mat 

production. 

3. To recommend actionable strategies for reducing emissions in textile manufacturing. 

 

By addressing these objectives, this research aims to contribute to the broader discourse on 

sustainability in the textile industry. It underscores the importance of integrating 

environmental considerations into industrial practices and highlights the potential for scalable 

solutions that align economic growth with ecological preservation. 

 

This introduction provides the groundwork for the subsequent sections, which delve deeper 

into the environmental impacts of the textile industry, the comparative analysis of the two 

units, and the actionable insights derived from the findings. The study ultimately seeks to 
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inspire industry stakeholders to adopt more sustainable practices, reducing the carbon 

footprint of their operations and fostering a healthier planet for future generations. 

 

 

Literature Review 
 

Environmental Impacts of the Textile Industry 

 

The textile sector contributes to various environmental challenges, including greenhouse gas 

(GHG) emissions, water pollution, and solid waste generation. Studies by Wang et al. (2020) 

highlight that the industry accounts for 10% of global GHG emissions, with cotton cultivation 

and synthetic fiber production being primary contributors. Similarly, Hasanbeigi and Price 

(2015) estimate that the textile industry consumes approximately 93 billion cubic meters of 

water annually, exacerbating freshwater scarcity. 

 

The carbon footprint of textile production is particularly alarming. According to Muthu et al. 

(2014), the cradle-to-gate carbon footprint of cotton textiles ranges from 5 to 10 kg CO₂ 
equivalent per kilogram of fabric, depending on processes like dyeing and finishing. These 

findings underscore the urgent need for sustainable practices in textile manufacturing. 

 

Life Cycle Assessment (LCA) in the Textile Industry 

 

Life Cycle Assessment (LCA) has emerged as a robust tool for evaluating the environmental 

impacts of textile products across their life cycle. Toprak and Anis (2017) emphasize that 

LCA provides a comprehensive framework for assessing GHG emissions, water usage, and 

energy consumption. For instance, the cradle-to-gate analysis of cotton textiles often identifies 

cotton cultivation and yarn spinning as the most resource-intensive stages (Kiron, 2014). 

 

Recycling and reusing textile waste significantly reduce the environmental footprint of textile 

products. Athalye (2011) notes that recycling fabric scraps can reduce carbon emissions by up 

to 50%, as it eliminates the need for resource-intensive processes like cultivation and dyeing. 

This is corroborated by studies conducted by Aishwarya and Jaisri (2020), which demonstrate 

the environmental benefits of integrating recycled materials into textile production. 

 

Carbon Footprint in Textile Production 

 

The concept of the carbon footprint, which measures the total GHG emissions associated with 

a product or process, has gained prominence in environmental research. According to Roy et 

al. (2015), the carbon footprint of textile products is influenced by factors such as energy 

sources, transportation, and raw material selection. For example, synthetic fibers like 

polyester have a higher carbon footprint than natural fibers, as they are derived from 

petrochemicals (Muthu et al., 2014). 

 

Unit-based analyses of carbon emissions reveal that electricity consumption is a major 

contributor to the carbon footprint in textile manufacturing. Hasanbeigi et al. (2012) found 

that transitioning to renewable energy sources, such as solar and wind power, could reduce 

emissions by 30-40%. This is particularly relevant for India, where 60% of electricity is 

generated from coal-fired power plants (CEA, 2018). 

 

 



 ISSN: 2249-0558 Impact Factor: 7.081  

 

228 International journal of Research in Social Science 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Sustainable Practices in Textile Manufacturing 

 

Sustainable practices, including recycling, upcycling, and adopting renewable energy, are 

essential for mitigating the environmental impacts of textile production. Upcycling, which 

involves transforming waste materials into higher-value products, has been shown to reduce 

GHG emissions significantly (Fibertofabric, 2020). For example, patchwork techniques that 

reuse fabric scraps can save up to 20% of the energy required for virgin textile production 

(Athalye, 2011). 

 

The adoption of renewable energy in textile manufacturing is another critical area of research. 

Studies by Sphera’s Editorial (2020) highlight the potential of solar panels and energy-

efficient technologies in reducing electricity consumption. Additionally, energy-saving 

appliances like compact fluorescent lamps (CFLs) and light-emitting diodes (LEDs) can lower 

energy bills by up to 78%. 

 

Recycling and Waste Management 

 

Recycling fabric waste is a cornerstone of sustainable textile manufacturing. Pre-consumption 

waste, such as fabric scraps generated during cutting and sewing, can be repurposed into 

products like mats and carpets. Post-consumption waste, including discarded clothing, also 

offers opportunities for recycling and upcycling. Aishwarya and Jaisri (2020) emphasize that 

proper waste segregation and recycling practices can significantly reduce the volume of 

textile waste sent to landfills. 

 

The circular economy model, which promotes the reuse of materials to minimize waste, aligns 

closely with the goals of sustainable textile manufacturing. Studies by Anonymous (2020) 

illustrate how fabric scraps can be transformed into high-value products, reducing the 

environmental footprint of textile production. Similarly, initiatives like Chindi mats, which 

repurpose waste fabric into durable mats, demonstrate the potential of upcycling in the 

industry. 

 

Challenges in Implementing Sustainable Practices 

 

Despite the benefits of sustainable practices, their implementation faces several challenges. 

Financial constraints, lack of technical expertise, and resistance to change are common 

barriers in the textile industry. Kiron (2014) notes that small and medium-sized enterprises 

(SMEs) often lack the resources to invest in energy-efficient technologies. Additionally, 

consumer awareness and demand for sustainable products remain limited, further hindering 

progress (Muthu et al., 2014). 

 

Policy interventions and financial incentives are crucial for overcoming these barriers. 

Governments can play a pivotal role by providing subsidies for renewable energy adoption 

and enforcing regulations on waste management. International collaborations, such as the 

Sustainable Apparel Coalition, also offer valuable frameworks for promoting sustainability in 

the textile sector (Hasanbeigi et al., 2015). 

 

Conclusion of Literature Review 

 

The literature highlights the pressing need for sustainable practices in textile manufacturing to 

address the industry's environmental challenges. Recycling and reusing fabric scraps emerge 
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as viable strategies for reducing the carbon footprint and conserving resources. Life Cycle 

Assessment provides a comprehensive framework for evaluating environmental impacts, 

while policy interventions and consumer awareness are critical for driving change. 

 

This review underscores the importance of integrating sustainability into every stage of textile 

production. By adopting innovative practices and leveraging renewable energy, the industry 

can transition toward a more sustainable and circular economy. These findings provide a 

strong foundation for the subsequent sections of this research, which delve into the 

methodology, results, and actionable recommendations for reducing the carbon footprint of 

yoga mats. 

 

 

Methodology 

 
Research Design 

 

The study employs an exploratory and comparative research design to evaluate the 

environmental impacts of two manufacturing processes: one utilizing virgin cotton (Unit-1) 

and the other repurposing fabric scraps (Unit-2). A Life Cycle Assessment (LCA) framework 

was used to analyze the environmental impacts of each unit. For Unit-1, a cradle-to-gate LCA 

was applied, examining processes from raw material extraction to product manufacturing. In 

contrast, Unit-2 bypasses resource-intensive raw material extraction. 

 

Selection of Study Units 

 

Two manufacturing units were selected based on their contrasting production methods: 

1. Unit-1: Sanjeevni Handloom (Aligarh) 
Established in 2002, this unit specializes in producing mats using virgin cotton. Its 

manufacturing processes include cotton spinning, dyeing, weaving, and finishing. The 

unit has six departments and employs nine workers. 

 

2. Unit-2: M/S Narayan Carpets (Shamli) 
Operating since 2013, this unit reuses fabric scraps to produce mats. It follows a 

simpler process, including transporting scrap fabric from factories, sorting, braiding, 

and stitching, and employs 20–22 workers. This unit exemplifies resource 

conservation through fabric reuse. 

 

Data Collection Methods 

 

Both primary and secondary data collection methods were employed to gather comprehensive 

insights into the production processes, energy consumption, and resource utilization in the 

two units. 

 

Primary Data Collection 

 

1. Field Surveys: 

 On-site visits to Unit-1 in Aligarh and telephonic interactions with Unit-2 in 

Shamli. 

 Observations of machinery, production processes, and resource utilization. 

 



 ISSN: 2249-0558 Impact Factor: 7.081  

 

230 International journal of Research in Social Science 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

2. Interviews: 

 Structured interviews with unit personnel to gather detailed information on 

electricity, fuel, and water usage. 

 Manufacturers were queried about the frequency of production cycles, raw 

material sourcing, and waste management practices. 

3. Inventory Analysis: 

 Resource inputs (e.g., raw materials, water, energy) and outputs (e.g., waste, 

finished mats) were quantified. 

 Electricity and fuel consumption were recorded through utility bills and 

equipment specifications. 

 

Secondary Data Collection 

 

1. Literature Review: 

 Articles, journals, and reports on carbon footprint and textile sustainability 

were reviewed to provide context and benchmarks for comparison. 

2. Online Sources: 

 Data on emission factors for electricity, fuel, and water usage were sourced 

from credible online repositories, including the Environmental Protection 

Agency (EPA) and the Central Electricity Authority (CEA). 

 
Life Cycle Inventory (LCI) 

 

The Life Cycle Inventory (LCI) involved cataloging all inputs and outputs in the production 

of yoga mats, with data aggregated annually and normalized per mat. The inventory included: 

 Inputs: Raw materials, electricity, diesel, LPG, and water. 

 Outputs: Finished mats, emissions, and waste. 

 

Unit-1 LCI: Virgin Cotton Yoga Mats 

 

1. Raw Material: Cotton, sourced from Panipat, Haryana. 

2. Electricity Usage: Used for weaving, dyeing, and coning machines; 0.2054 kWh per 

mat. 

3. Fuel Usage: Diesel-powered transportation and LPG for auxiliary processes; 0.0342 

liters per mat. 

4. Waste Management: Soft fiber waste and thread waste are either incinerated or sent 

back for recycling. 

 

Unit-2 LCI: Mats from Fabric Scraps 

 

1. Raw Material: Cut fabric pieces sourced from garment factories in Kolkata. 

2. Electricity Usage: Used for stitching machines and blowers; 0.39 kWh per mat. 

3. Fuel Usage: Diesel and CNG-powered vehicles for transportation; 0.2566 liters per 

mat. 

4. Waste Management: Minimum waste generated; 0.02 kg per mat is incinerated. 

 

Emission Factor Calculations 

 

To quantify the carbon footprint, emission factors were applied to the inputs used in each unit. 

The following emission factors were utilized: 
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 Electricity: 0.86 kg CO₂ per kWh (CEA, 2018). 

 Diesel: 2.65 kg CO₂ per liter (EPA, 2015). 

 LPG: 1.53 kg CO₂ per kg (EPA, 2015). 

The total carbon footprint per mat was calculated by summing the emissions from electricity, 

fuel use and waste management. 

 

Calculation Framework 

 

The carbon footprint calculations were performed separately for each unit: 

 

1. Unit-1: Virgin Cotton Yoga Mats 
 Cradle-to-gate emissions include cotton cultivation, ginning, spinning, dyeing, 

and weaving. 

 Total emissions per mat = 7.5 kg CO₂ equivalent. 

2. Unit-2: Mats from Fabric Scraps 
 Cradle-to-gate emissions include transportation, sorting, braiding, stitching, 

and packaging. 

 Total emissions per mat = 1.03 kg CO₂ equivalent. 

 
Data Analysis 

 

The comparative analysis involved: 

1. Hotspot Identification: Key stages contributing to emissions were identified, such as 

electricity usage in Unit-1 and transportation fuel in Unit-2. 

2. Efficiency Evaluation: The environmental performance of the two units was assessed 

based on their carbon footprint and resource efficiency. 

3. Sensitivity Analysis: The impact of alternative practices, such as switching to 

renewable energy or reducing transportation distances, was explored. 

 

Ethical Considerations 

 

All data collection methods adhered to ethical guidelines: 

 Informed consent was obtained from unit personnel before conducting interviews or 

site visits. 

 Data confidentiality was maintained, and information was used solely for academic 

purposes. 

 No disruptive activities were conducted during field surveys to ensure minimal 

interference with production. 

 
Limitations of the Methodology 

 

1. Data Availability: Certain metrics, such as emissions from waste incineration, were 

approximated due to limited availability of precise measurements. 

2. Sample Size: The study focuses on two units, which may limit the representativity of 

findings to the broader textile industry. 

3. Temporal Constraints: Seasonal variations in production cycles and resource usage 

were not accounted for in this study. 
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Results 
 

This section presents the findings from the comparative analysis of the two yoga mat 

manufacturing units: Unit-1 (using virgin cotton) and Unit-2 (using recycled fabric scrap). 

The results were organized to highlight the differences in carbon footprint, resource usage, 

and waste generation, as well as the overall environmental impact of each production method. 

 
Carbon Footprint Comparison 

 

The total carbon footprint of producing a single yoga mat was significantly higher in Unit-1 

than in Unit-2. The cradle-to-gate lifecycle emissions for Unit-1 totaled 7.5 kg CO₂ 
equivalent, whereas the gate-to-gate lifecycle emissions for Unit-2 were only 1.03 kg CO₂ 
equivalent. This stark difference is primarily attributed to the following factors: 

 

 

1. Raw Material Production: 

 Cotton cultivation in Unit-1 contributed 4.99 kg CO₂ equivalent per mat, 

accounting for over half of its total emissions. This includes emissions from 

irrigation, fertilizer use, and harvesting. 

 Unit-2 avoided these emissions entirely by reusing fabric scraps. 

2. Energy Consumption: 

 Electricity usage in Unit-1 (0.2054 kWh per mat) resulted in 2.75 kg CO₂ 
equivalent, driven by energy-intensive weaving and dyeing processes. 

 Unit-2 required 0.39 kWh per mat, producing 0.3354 kg CO₂ equivalent, as it 

relied heavily on motorized sewing machines. 

3. Fuel Usage: 

 Diesel consumption in Unit-1 (0.0342 liters per mat) produced 0.0907 kg CO₂ 
equivalent, primarily from transportation. 

 In Unit-2, fuel usage (0.2566 liters per mat) resulted in 0.679 kg CO₂ 
equivalent, due to longer transportation distances and generator use. 

 

Resource Efficiency 

 

Unit-2 demonstrated superior resource efficiency compared to Unit-1: 

 

 Waste Reduction: 

Unit-1 generated 0.05 kg of waste per mat, including fiber and thread waste, much of 

which was incinerated. In contrast, Unit-2 generated only 0.02 kg of waste per mat, 

which was also reused or recycled when possible. 

 Energy Optimization: 

Despite consuming more electricity per mat, Unit-2’s reliance on simpler processes 

such as sewing and braiding minimized overall emissions. 

 Transportation Impact: 

Unit-2’s longer transportation routes increased diesel consumption, highlighting an 

area for improvement in its supply chain. 
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Hotspot Analysis 

 

Key emission hotspots in each unit were identified: 

 

 Unit-1: Cotton cultivation and weaving were the largest contributors to emissions, 

accounting for nearly 80% of the total carbon footprint. 

 Unit-2: Transportation emerged as the primary emission source, contributing over 

65% of its total emissions. 

 
Sensitivity Analysis 

 

The sensitivity analysis explored potential reductions in carbon footprint through alternative 

practices: 

 

1. Switching to renewable energy (solar or wind) in Unit-1 could reduce electricity-

related emissions by up to 40%. 

2. Implementing fuel-efficient or CNG-based transportation in Unit-2 could decrease its 

carbon footprint by 20–30%. 

3. Adopting closed-loop water systems in Unit-1 could reduce water-related emissions 

by 50%. 

 

 

Discussion 
 

The discussion interprets the results in the context of broader environmental and industrial 

trends, emphasizing the significance of sustainable practices in the textile industry. 

 
Environmental Implications 

 

The substantial reduction in carbon footprint achieved by Unit-2 highlights the potential of 

fabric recycling as a sustainable alternative to conventional manufacturing. The findings align 

with previous studies (e.g., Muthu et al., 2014; Toprak & Anis, 2017), which emphasize the 

importance of reusing materials to minimize emissions and conserve resources. By 

eliminating stages like cotton cultivation and spinning, Unit-2 effectively bypassed some of 

the most resource-intensive processes in textile production. 

The contribution of transportation to Unit-2’s emissions, however, reveals a trade-off inherent 

in the recycling process. While repurposing fabric scraps reduces production-related 

emissions, the environmental cost of sourcing these scraps from distant locations cannot be 

ignored. This finding underscores the need for localized supply chains to maximize the 

benefits of recycling. 

 
Economic Viability 

 

The economic implications of sustainable manufacturing are equally significant. Unit-2’s 

reliance on recycled materials reduces costs associated with raw material procurement, 

making it a cost-effective model for smaller enterprises. However, the initial investment 

required for adopting renewable energy or fuel-efficient transportation remains a barrier for 

many manufacturers (Kiron, 2014). Policy incentives and financial support from governments 

could play a critical role in overcoming these challenges. 
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Moreover, consumer demand for eco-friendly products is rising, presenting an opportunity for 

manufacturers to capitalize on sustainable practices. Branding recycled products as premium 

or environmentally conscious can generate higher market value and offset initial investments 

in sustainable technologies. 

 
Policy and Industry Recommendations 

 

The results suggest several actionable steps for reducing the textile industry’s environmental 

impact: 

 

1. Incentivize Renewable Energy: Governments should provide subsidies for solar 

panels and wind turbines, enabling manufacturers to reduce electricity-related 

emissions. 

2. Encourage Localized Supply Chains: Establishing local hubs for fabric scrap 

collection can minimize transportation emissions and create regional economic 

opportunities. 

3. Promote Recycling and Upcycling: Public awareness campaigns can encourage 

consumers to recycle old textiles, ensuring a steady supply of reusable materials for 

manufacturers. 

International collaborations, such as the Sustainable Apparel Coalition, can also provide 

frameworks for adopting best practices in sustainability. By sharing resources and knowledge, 

industries can collectively work toward reducing their carbon footprint. 

 

Challenges and Limitations 

 

Despite its advantages, fabric recycling presents certain challenges: 

 

1. Material Quality: Recycled materials may not always meet the durability and 

aesthetic standards expected by consumers, limiting their applicability in certain 

products. 

2. Technological Constraints: Advanced machinery is required to efficiently process 

recycled materials, which may not be accessible to smaller enterprises. 

3. Regulatory Gaps: Inconsistent policies on waste management and recycling hinder 

widespread adoption of sustainable practices. 

Addressing these challenges requires a multi-stakeholder approach involving governments, 

industry leaders, and consumers. Investments in research and development can also lead to 

innovations that make recycling more efficient and economically viable. 

 

 

Conclusion 

 

The textile industry, as a key contributor to environmental challenges, stands at the forefront 

of the global sustainability movement. This research aimed to compare the carbon footprints 

of yoga mats produced using virgin cotton versus those made from recycled fabric scraps, 

offering insights into the environmental and economic benefits of sustainable manufacturing 

practices. 

 

The findings unequivocally demonstrated the advantages of recycling fabric scraps. Unit-2, 

employing a gate-to-gate lifecycle approach, emitted a significantly lower carbon footprint 

of 1.03 kg CO₂ equivalent per mat, compared to 7.5 kg CO₂ equivalent for Unit-1, which 
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used a cradle-to-gate lifecycle. The elimination of resource-intensive stages such as cotton 

cultivation and spinning contributed to this reduction, showcasing the effectiveness of reusing 

materials in minimizing environmental impacts. 

 

Additionally, Unit-2 exhibited superior resource efficiency, generating less waste and 

avoiding water usage entirely. This aligns with the principles of a circular economy, where 

waste materials are repurposed to create new products, reducing reliance on virgin resources. 

However, the study also highlighted transportation as a major contributor to emissions in 

Unit-2, emphasizing the need for localized supply chains to enhance sustainability further. 

 

While recycling offers numerous environmental benefits, challenges such as material quality, 

technological constraints, and limited consumer awareness persist. Addressing these issues 

requires a collaborative approach involving policymakers, manufacturers, and consumers. 

Investments in renewable energy, waste management infrastructure, and public awareness 

campaigns can drive the textile industry toward a more sustainable future. 

 

In conclusion, this study underscores the transformative potential of recycling and reusing 

materials in textile manufacturing. By integrating sustainable practices at every stage of 

production, the industry can significantly reduce its carbon footprint, conserve resources, and 

contribute to global efforts to combat climate change. The insights gained from this research 

provide a strong foundation for scaling these practices across other products and regions, 

paving the way for a greener and more sustainable textile industry. 

 

 

Recommendations 
 

Based on the findings of this study, the following recommendations are proposed to reduce 

the environmental impact of textile manufacturing: 

 
1. Transition to Renewable Energy 

 Rationale: Electricity consumption emerged as a significant contributor to carbon 

emissions, particularly in Unit-1. 

 Action Steps: 

 Install solar panels or wind turbines in manufacturing units to reduce 

dependence on fossil fuels. 

 Utilize energy-efficient machinery and appliances, such as LED lighting and 

Energy Star-rated equipment. 

 Explore government subsidies and incentives for adopting renewable energy 

technologies. 

 
2. Develop Localized Supply Chains 

 Rationale: Transportation accounted for a substantial portion of emissions in Unit-2 

due to the long distances involved in sourcing fabric scraps. 

 Action Steps: 

 Establish regional hubs for fabric scrap collection and distribution to minimize 

transportation emissions. 

 Partner with local garment factories to source leftover materials more 

efficiently. 

 Encourage local entrepreneurship in waste collection and recycling initiatives. 
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3. Implement Advanced Recycling Technologies 

 

 Rationale: The scalability of recycling fabric scraps depends on the efficiency and 

affordability of recycling processes. 

 Action Steps: 

 Invest in advanced machinery capable of processing diverse fabric types with 

minimal energy input. 

 Develop methods to enhance the quality and durability of recycled materials, 

making them competitive with virgin products. 

 Conduct pilot projects to test and refine new recycling technologies. 

 
4. Enhance Waste Management Practices 

 

 Rationale: Both units generated waste, albeit in different quantities, underscoring the 

need for better waste handling. 

 Action Steps: 

 Implement zero-waste policies in manufacturing units by recycling all 

production waste into secondary products. 

 Explore opportunities to upcycle fabric scraps into value-added products like 

rugs, mats, and upholstery. 

 Provide training to workers on efficient waste segregation and recycling 

techniques. 

 
5. Increase Consumer Awareness 

 

 Rationale: The market for recycled products remains limited, partly due to low 

consumer awareness and misconceptions about quality. 

 Action Steps: 

 Launch marketing campaigns highlighting the environmental benefits of 

recycled products. 

 Collaborate with retailers to promote recycled products as premium and eco-

friendly options. 

 Partner with NGOs and educational institutions to spread awareness about 

sustainable consumption practices. 

 
6. Encourage Policy and Regulatory Support 

 

 Rationale: Governments can play a pivotal role in driving industry-wide adoption of 

sustainable practices. 

 Action Steps: 

 Introduce regulations mandating a certain percentage of recycled content in 

textile products. 

 Provide financial incentives for manufacturers investing in renewable energy 

and recycling technologies. 

 Establish standards and certifications for sustainable textile products to ensure 

transparency and accountability. 
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7. Invest in Research and Development 

 

 Rationale: Continuous innovation is essential to overcome technological and material 

quality challenges. 

 Action Steps: 

 Fund research projects focusing on improving the efficiency of recycling 

technologies and reducing energy consumption. 

 Develop predictive models for optimizing carbon footprints in textile 

manufacturing. 

 Collaborate with academic institutions and industry leaders to explore 

alternative materials and production methods. 

 

8. Foster Collaboration Across the Value Chain 

 

 Rationale: Sustainable manufacturing requires a coordinated effort across all 

stakeholders, from raw material suppliers to end consumers. 

 

 Action Steps: 

 Establish industry consortia to share best practices and resources for 

sustainable manufacturing. 

 Partner with global initiatives like the Sustainable Apparel Coalition to align 

with international standards. 

 Encourage cross-sector collaboration to address shared challenges, such as 

waste management and renewable energy adoption. 

 

9. Explore Alternative Transportation Methods 

 

 Rationale: Diesel and CNG-based transportation significantly contribute to emissions, 

particularly in Unit-2. 

 Action Steps: 

 Transition to electric or hybrid vehicles for raw material transportation. 

 Optimize logistics to reduce the frequency and distance of transportation. 

 Promote the use of biofuels in existing transportation fleets. 

 

10. Promote Circular Economy Models 

 

 Rationale: The principles of a circular economy align with the goals of reducing 

waste and conserving resources. 

 Action Steps: 

 Design products with end-of-life considerations, ensuring they can be easily 

recycled or upcycled. 

 Encourage manufacturers to adopt take-back programs, allowing consumers to 

return old textiles for recycling. 

 Establish recycling cooperatives to streamline the collection and processing of 

fabric waste. 
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