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Abstract: The global textile industry, while economically significant, is also one of the most environmentally damaging 

sectors. From massive water consumption and chemical pollution to carbon emissions and unethical labor practices, its 

impact is far-reaching. This research explores the pressing need for sustainable and eco-friendly textile practices. It 

highlights India's traditional textile wisdom—such as Khadi, natural dyes, and handloom weaving—and modern innovations 

like bio-based fibers, waterless dyeing, and blockchain tracking. The paper also analyzes key government initiatives 

including the PM MITRA and PLI schemes, as well as industry-led responses. It further outlines the challenges of cost, 

awareness, and policy limitations that hinder sustainability. The study concludes that through collaborative efforts—

combining policy support, consumer awareness, innovation, and traditional practices—the textile sector can transition 

toward a greener, more ethical future. 
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I. INTRODUCTION 

 

The global textile industry has played a pivotal role in 

economic development, employment generation, and cultural 

exchange. However, with the rapid rise of fast fashion, the 
sector has also emerged as one of the most polluting and 

exploitative industries worldwide. Excessive water 

consumption, toxic chemical discharge, carbon emissions, 

and microplastic pollution have led to severe environmental 

degradation. Additionally, poor labor conditions, low wages, 

and lack of ethical standards in production raise serious social 

concerns. The fast fashion model, driven by 

overconsumption and disposable trends, exacerbates textile 

waste and resource exhaustion. 

 

In response to these challenges, there is a growing 

global shift toward sustainable and eco-friendly textile 
practices. This includes the adoption of organic fibers, 

recycling methods, low-impact dyes, and renewable 

energy sources in manufacturing. India, with its deep-

rooted traditions in handloom, Khadi, and natural dyeing, 

offers both cultural and practical solutions. By integrating 

traditional wisdom with modern green technologies and 

supportive policies, the textile sector holds the potential to 

evolve into a more sustainable, ethical, and inclusive 

industry. This research aims to explore the environmental 
impact of current practices and the transformative potential 

of sustainable alternatives. 

 

II. LITERATURE REVIEW 

 

The issue of environmental degradation caused by the 

textile industry has been widely researched over the last two 

decades. Researchers, environmentalists, and policy 

advocates have extensively documented the harmful impact 

of traditional textile production methods and the growing 

necessity for sustainable alternatives. This literature review 

outlines significant findings, key concepts, and recent 
developments related to eco-friendly textile practices. 
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 Environmental Challenges of Conventional Textile 

Production 

According to Kant (2012), the textile dyeing industry is 

a major polluter of freshwater systems. The study highlights 

that nearly 20% of global industrial water pollution originates 

from textile dyeing and finishing processes. Hazardous 

chemicals such as azo dyes, heavy metals, and chlorine-based 

bleaching agents are routinely discharged into water bodies, 

often without treatment. These pollutants not only degrade 

aquatic ecosystems but also enter the food chain, affecting 

human health. 
 

Fletcher (2008) elaborates on the energy-intensive 

nature of textile manufacturing. From spinning yarn to 

finishing fabrics, every stage consumes large amounts of 

electricity and water. The carbon footprint of synthetic fiber 

production, especially polyester, is particularly concerning. 

Her research also explores the cultural and social aspects of 

fast fashion, linking overconsumption with environmental 

exploitation. 

 

 Fast Fashion and Its Impact 
The concept of fast fashion, as discussed by Claudio 

(2007), refers to the mass production of cheap clothing with 

a very short lifecycle. While fast fashion makes trendy 

apparel accessible, it results in enormous textile waste and 

unethical labor practices. His study reveals that most 

garments are discarded within a year, creating pressure on 

landfills and recycling systems. Furthermore, countries like 

Bangladesh and India, which are major textile hubs, often 

face criticism for unsafe working conditions and minimal 

wages, particularly for women workers. 

 

Joy et al. (2012) emphasized the psychological and 
behavioral patterns of consumers who purchase low-cost 

fashion frequently. Their study revealed that consumers often 

overlook environmental and ethical concerns when choosing 

fashion products, which sustains the cycle of exploitation and 

waste. This highlights the need for awareness campaigns and 

sustainable consumer education. 

 

 Emergence of Sustainable Textiles 

On a positive note, several scholars have documented 

the rise of sustainable textile alternatives. Karthik and 

Gopalakrishnan (2014) discuss the development of organic 
cotton, bamboo fiber, hemp, and banana fiber as replacements 

for environmentally damaging synthetic and conventional 

cotton textiles. Organic cotton, grown without synthetic 

pesticides and fertilizers, significantly reduces soil and water 

contamination. 

 

Moreover, natural dyes derived from plants, minerals, 

and even insects are gaining popularity. Studies have shown 

that indigo (Indigofera tinctoria), madder (Rubia cordifolia), 

and turmeric (Curcuma longa) based dyes are not only non-

toxic but also biodegradable. However, challenges such as 

colorfastness and large-scale production remain. 
 

 

 

 

 Circular Economy and Recycling 

The Ellen MacArthur Foundation (2017) introduced the 

concept of a circular economy in fashion, proposing models 

where textiles are reused, recycled, or upcycled rather than 

discarded. This shift aims to reduce dependency on virgin raw 

materials and minimize waste. Their report, A New Textiles 

Economy, suggests that rethinking design, production, and 

consumption patterns can extend product lifespans and lower 

the ecological burden. 

 

In addition, Muthu (2015) documented case studies of 
brands such as Patagonia, Levi’s, and Doodlage (India) that 

have successfully incorporated sustainable practices such 

as closed-loop production, waterless dyeing, and recycling 

initiatives. These companies demonstrate that eco-conscious 

fashion is not only possible but also commercially viable. 

 

 Technological Innovations 

Emerging technologies are also playing a crucial role in 

textile sustainability. According to Shen et al. (2020), 

innovations like enzyme-based treatments, digital textile 

printing, and supercritical CO₂ dyeing are reducing resource 
usage and pollution. Digital printing, for instance, uses up to 

95% less water than traditional screen printing and generates 

less waste. 

 

Additionally, biodegradable polymers such as PLA 

(polylactic acid) derived from corn starch are being used as 

fabric materials. These are compostable and break down 

naturally in the environment. 

 

III. FINDING 

 

 Indigenous Knowledge and Traditional Eco-Textiles 
India has a long-standing tradition of sustainable textile 

practices, deeply rooted in indigenous knowledge systems. 

Long before the global industrial world began talking about 

“eco-friendly fashion,” communities in regions such as Kutch 

(Gujarat), Madhya Pradesh, and Odisha had been naturally 

dyeing cotton and silk fabrics using materials like indigo, 

turmeric, madder root, and pomegranate peel. These methods 

not only reduced environmental impact but also ensured the 

health of artisans and consumers. The use of handlooms, 

instead of electricity-powered machines, further minimized 

carbon emissions. Today, as the world grapples with 
environmental degradation caused by synthetic dyes and fast 

fashion, these centuries-old practices offer a blueprint for 

future textile sustainability. Reviving and promoting 

indigenous textile methods can not only reduce 

environmental harm but also empower local artisans, many of 

whom are women, thus contributing to both ecological and 

social development. Example: “In the village of Sujapur, 

Madhya Pradesh, a group of tribal women who once 

depended solely on seasonal farming have now created a self-

help group producing eco-friendly handloom sarees using 

natural dyes. With minimal resources but deep traditional 

knowledge, they’ve started selling to urban boutiques. This 
isn’t just a textile revolution — it’s a story of empowerment, 

sustainability, and pride stitched into every thread.” 
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 Role of Blockchain in Ensuring Transparency in Eco-

Fashion 

With increasing consumer demand for ethical and 

sustainable clothing, many brands claim to be “eco-friendly.” 

However, greenwashing — the practice of making false 

environmental claims — remains rampant. In response, the 

integration of blockchain technology into textile supply 

chains is emerging as a powerful tool for transparency and 

trust. Blockchain can track every stage of textile production 

— from organic cotton farming to processing, dyeing, 

stitching, and distribution — and make this data publicly 
accessible. This prevents manipulation and ensures that 

consumers can verify the sustainability claims of brands 

before purchasing. For example, a garment tagged with a QR 

code can lead the buyer to a digital ledger showing where 

and how it was made. By adopting blockchain, the textile 

industry can build consumer confidence and promote genuine 

sustainability instead of marketing gimmicks. 

 

 Textile Waste as a Resource: Building a Circular Future 

While the fashion industry is often criticized for 

producing immense amounts of waste, innovative approaches 
are now transforming textile waste into new opportunities. 

Emerging startups and researchers are converting post-

consumer textile waste into functional products such as eco-

bricks, insulation panels, biodegradable packaging, and even 

furniture. This represents a radical shift in how waste is 

perceived — from a burden to a resource. In India, initiatives 

like recycling sari silk or repurposing cotton waste into 

handmade paper are creating economic value while reducing 

landfill pressure. Integrating such circular models into 

mainstream production not only diverts waste from 

incineration but also significantly lowers the carbon footprint 

of new textile production. Encouraging this transformation 
from "waste to wealth" is essential for moving toward a truly 

sustainable textile economy. 

 

IV. OBJECTIVES OF THE STUDY 

 

The primary aim of this research is to critically evaluate 

the need for sustainability in the textile industry and explore 

eco-friendly alternatives that can transform the sector into an 

environmentally responsible domain. As the textile industry 

continues to grow rapidly across the globe, especially in 

developing nations like India, it is important to assess the 
various dimensions of its functioning—from raw material 

sourcing to production, distribution, and post-consumption 

disposal. This study is designed to identify the core 

challenges posed by conventional textile processes and 

examine the possibilities of reforming the industry through 

sustainable approaches. 

 

The first objective of this study is to examine the 

environmental degradation caused by traditional textile 

production methods. It is essential to understand how the 

industry contributes to the pollution of natural resources, 

particularly water and air, and how the use of chemicals in 
dyeing, bleaching, and printing contaminates rivers and soil. 

The research aims to investigate the extent to which current 

production models are dependent on non-renewable 

resources and how this dependency leads to ecological 

imbalance. For instance, excessive water consumption in 

cotton farming, the use of synthetic dyes, and the emission of 

greenhouse gases during the processing of polyester are some 

of the major environmental concerns. This study will analyze 

such practices and provide evidence-based insights into their 

short-term and long-term consequences on both nature and 

human health. 

 

The second objective is to explore and document the 

various sustainable alternatives that have emerged in recent 

years within the textile sector. This includes the use of 
organic and biodegradable materials like bamboo fiber, 

banana fiber, hemp, and organic cotton, which are considered 

less harmful to the environment compared to synthetic fibers. 

Additionally, the research will also highlight the significance 

of natural dyeing techniques that avoid hazardous chemicals 

and instead use plant-based dyes. These sustainable methods 

not only help reduce pollution but also offer new avenues for 

employment and innovation in rural and traditional textile 

sectors. The research will also look into the development of 

zero-liquid discharge technologies, closed-loop recycling 

systems, and waste-free fashion design approaches that are 
gaining momentum across the world. 

 

Another important objective of this study is to evaluate 

the role of consumer awareness and behavior in promoting 

sustainable textiles. While industries and governments play a 

crucial role, the choices made by consumers also significantly 

influence the direction of the market. This paper seeks to 

understand how informed consumers can drive demand for 

eco-friendly clothing by choosing ethically produced 

garments, supporting sustainable brands, and avoiding fast 

fashion. It is also important to assess the psychological and 

economic factors that shape consumer preferences and the 
challenges faced in encouraging a shift towards responsible 

consumption. The study aims to explore whether 

sustainability is seen as a value or a luxury, and how this 

perception affects purchasing decisions. 

 

The fourth objective is to analyze the policies, laws, and 

incentives provided by governments and international 

organizations to support green textile practices. Many 

countries have started implementing environmental standards 

for manufacturing units, offering tax rebates to eco-friendly 

companies, and promoting organic farming for fiber 
production. The study will delve into the Indian government’s 

efforts under schemes like the Integrated Processing 

Development Scheme (IPDS) and examine their 

effectiveness in promoting sustainable practices at the ground 

level. Furthermore, the paper will explore how international 

frameworks like the Sustainable Development Goals (SDGs), 

especially Goal 12 (Responsible Consumption and 

Production), are influencing the textile industry. 

 

In addition to the above, the research aims to investigate 

the socio-economic impact of shifting to sustainable 

practices, particularly on workers, artisans, and small-scale 
manufacturers. Transitioning to sustainability is often seen as 

an expensive or urban-centric concept, but this paper seeks to 

challenge that notion by exploring how traditional weaving 

techniques, handlooms, and natural dyeing processes 
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practiced in Indian villages can be integrated into modern 

sustainable business models. This objective is particularly 

relevant in the context of women empowerment, as a large 

portion of the rural textile workforce comprises women. 

Sustainable textile initiatives can create meaningful 

employment opportunities for women, promote financial 

independence, and support rural economies. 

 

Moreover, the study also aims to assess the feasibility 

of implementing sustainable technologies and practices at a 

large scale. While the benefits of sustainability are clear, their 
application often faces barriers such as high initial investment 

costs, lack of technical expertise, resistance to change, and 

the dominance of fast fashion culture. The research will 

analyze the practical limitations industries face while 

switching to green alternatives and explore potential solutions 

such as government subsidies, public-private partnerships, 

capacity-building programs, and awareness campaigns. 

 

Lastly, the research aims to provide a set of actionable 

recommendations based on the findings. These may include 

steps for industries to reduce their environmental footprint, 
suggestions for policy interventions, educational tools to raise 

awareness among consumers, and business models that 

prioritize ethics and ecology over profit. The goal is not just 

to highlight problems but to pave a path forward—a roadmap 

that aligns economic growth with environmental 

responsibility. 

 

V. CONCLUSION 

 

“What we wear is a reflection of what we stand for. The 

fabric of our clothing is slowly becoming the fabric of our 

future.” The textile industry has long been a pillar of 
economic development, employment generation, and global 

trade. However, in the pursuit of fast fashion and mass 

production, it has simultaneously evolved into one of the 

most environmentally damaging and socially exploitative 

sectors in the world. This study aimed to examine the 

ecological and social consequences of the textile industry 

while exploring viable solutions through sustainable and eco-

friendly practices. The findings reveal that while the textile 

industry plays a crucial economic role, its current trajectory 

is unsustainable and calls for immediate and collective 

intervention. 
 

The environmental impacts of the industry are vast and 

alarming. High water consumption in cotton production, 

hazardous chemicals in dyeing processes, and large-scale 

textile waste contribute to severe pollution and resource 

depletion. The study also highlighted that most textile 

factories operate without effective waste treatment facilities, 

leading to contamination of rivers and soils. Moreover, non-

biodegradable synthetic fabrics contribute to microplastic 

pollution, further endangering marine ecosystems. If left 

unchecked, these patterns of destruction will escalate the 

already existing climate crisis. 
 

From a social perspective, the textile industry is plagued 

by poor working conditions, child labor, lack of social 

security, and gender-based wage discrimination. Workers, 

especially women in developing countries, are often 

subjected to exploitative labor practices under unsafe 

environments. Therefore, sustainability in textiles must be 

approached holistically—not only focusing on eco-friendly 

materials but also ensuring ethical labor practices. 

 

This research strongly advocates for a paradigm shift 

from linear production models to circular economy 

frameworks within the textile sector. Sustainable solutions 

such as the use of organic cotton, natural dyes, recycled fibers, 

waterless dyeing techniques, and zero-waste fashion design 
are no longer theoretical concepts but real-world practices 

adopted successfully by several forward-thinking brands. The 

adoption of such practices on a larger scale will require policy 

reforms, investment in innovation, and active participation 

from stakeholders across the value chain. 

 

Governments must create a regulatory ecosystem that 

supports sustainability through environmental laws, subsidies 

for green technologies, and strict monitoring of industrial 

practices. Educational institutions and textile research centers 

should prioritize the development of sustainable alternatives 
and include them in academic curricula. Furthermore, public 

awareness and consumer responsibility are vital. Consumers 

need to be informed about the hidden costs of cheap clothing 

and empowered to make mindful decisions. 

 

In conclusion, the journey toward a sustainable and eco-

friendly textile industry is both a challenge and an 

opportunity. It challenges existing systems rooted in profit-

maximization, but also offers the opportunity to build an 

industry that respects people and the planet. This 

transformation cannot be achieved by one sector alone—it 

demands collaboration among governments, industries, 
researchers, workers, and consumers. A greener future is not 

a distant dream; it is a possibility within our reach, provided 

we act responsibly and urgently. Let this research serve as a 

step in that direction—towards weaving a future that is not 

only beautiful in fabric but in values as well. 

 

While sustainable textiles are still a niche in India, the 

next decade could witness a shift in mindset. Integration of 

environmental education in fashion design courses, 

government incentives for green manufacturing, and digital 

platforms to promote rural eco-artisans are critical. Youth 
influencers and celebrities can also shape consumer behavior 

by promoting slow fashion. The textile industry has the 

power to be more than just a source of clothing — it can 

become a symbol of conscious living. 
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