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Disclaimer
This publication presents insights into textile waste management practices 
and emerging circular economy opportunities in the country. The views and 
recommendations contained herein do not necessarily represent the official 
position of the Ministry of Textiles, nor should any references to trade names or 
commercial processes be interpreted as endorsements. The examples included 
across the document are illustrative in nature, intended to highlight possibilities 
rather than serve as an exhaustive or prioritised list. While every effort has been 
made to ensure the accuracy and currency of the data and information used, 
some elements may have evolved since the time of compilation. While every 
effort has been made to ensure the accuracy of the data and information used, 
some elements may have evolved since the time of compilation.
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Message

Textiles have always held a special place in India’s civilisational journey. They 
tell the story of our craftsmanship, our ingenuity, and our ability to create value 
from limited resources. Even today, the sector remains one of the strongest 
anchors of our economy, supporting millions of families, driving growth 
across regions, and reinforcing India’s standing as a trusted global partner in 
manufacturing and trade.

As the world moves toward more sustainable and responsible forms of 
production, India has both an obligation and an opportunity to lead. The 
challenge of textile waste is central to this moment. How we manage the 
materials we use, and reuse, will shape not only our environmental footprint 
but also our industrial competitiveness in the years ahead. Addressing this 
challenge with clarity, purpose, and innovation is essential if we are to build a 
future-ready textile ecosystem.

What makes this report particularly significant is its ability to bring focus 
to an issue that is often dispersed across geographies, supply chains, and 
institutional responsibilities. By offering a clearer understanding of how textile 
waste is generated, where it travels, and how much of it is recovered, the study 
lays the groundwork for more informed and strategic action. This knowledge 
will be important as we strengthen recovery systems, enable new technologies, 
and create pathways for circularity that are suited to India’s scale and diversity.

Our country has a long tradition of valuing resources, repairing what we own, 
and extending the life of materials. As we modernise and expand our textile 
capacities, these values must remain at the heart of our progress. A cleaner, 
more efficient, and more circular value chain is not only an environmental 
aspiration, it is an economic imperative.

I acknowledge the collaborative effort that has gone into this study and 
appreciate the commitment of all partners involved. The insights presented 
here will contribute meaningfully to our shared national goal of building a 
textile sector that is globally competitive, environmentally responsible, and 
reflective of India’s enduring strengths.

Giriraj Singh
Minister of Textiles 
Government of India

(Giriraj Singh)



Message

India’s textile sector is entering a period of important transformation. While 
our heritage of skill and craftsmanship remains a source of national pride we 
must also equip the industry to respond to new expectations of sustainability 
and responsible growth. How we handle textile waste will play a significant role 
in shaping this future, particularly as production expands and consumption 
patterns evolve across the country.

What stands out in this study is its close attention to the realities on the ground. 
By drawing on the experiences of recyclers, workers, manufacturers and local 
collection networks, it offers a clearer understanding of how materials move 
through the system. These insights are essential for developing approaches 
that are fair, practical and inclusive, especially for the small and medium 
enterprises and informal actors who support much of our textile economy.

The report points to meaningful opportunities. Strengthening recovery 
systems in clusters, encouraging modern recycling technologies and improving 
connections across the value chain can support new livelihoods, reduce 
environmental pressures and enhance India’s position in global markets. As we 
work towards these goals, it is important that our solutions reflect the needs of 
our people and the diversity of our industrial landscape.

I appreciate the collaborative effort behind this study. It will provide valuable 
guidance as we continue to shape a textile ecosystem that honors India’s 
traditions and prepares our industry and workforce for the future.

Pabitra Margherita
Minister of State for 
External Affairs and 
Textiles 
Government of India

(Pabitra Margherita)



Message

As the Ministry of Textiles strengthens its focus on circularity, resource efficiency, 
and sustainability, one challenge consistently stands out: the need for reliable, 
granular data to understand how textile waste is generated, handled, and 
recovered across the country. This study addresses that need with clarity and 
rigour, and thus it is an important step in building the evidence base required 
for informed decision-making.

Particularly, valuable is the way the report brings structure to a system that 
is often fragmented and poorly documented. By mapping waste streams, 
tracing processing pathways, and identifying gaps that limit material recovery, 
it provides insights that will directly guide our efforts, whether in developing 
traceability frameworks, improving data architecture, or evaluating extended 
producer responsibility models tailored to India’s textile landscape.

At a time when global sustainability expectations are evolving rapidly, this 
analysis gives us the confidence to shape India’s response based on evidence 
rather than assumption. It will serve not only as a reference for policymaking 
within the Ministry but also as a useful foundation for engagement with other 
Ministries, State Governments, and industry stakeholders.

I appreciate the thoughtful work that has gone into this study. It will play a 
meaningful role in helping refine our strategic priorities and in advancing 
India’s transition toward a more responsible, resilient, and globally competitive 
textile sector.

Neelam Shami 
Rao, IAS
Secretary
Government of India

(Neelam Shami Rao)



Message

India’s relationship with textiles is woven as much into our cultural memory 
as into our economic foundations. For thousands of years, Indian households 
and artisans have practiced what the world now celebrates as circularity, often 
quietly, intuitively, and with deep respect for material value. Whether through 
rafugari, godhadi, chindhi durries, or the countless everyday acts of reuse and 
repair, our society has long embraced a way of living where nothing is wasted 
and everything can find renewed purpose.

It is this civilisational ethos that gives India a unique starting point as we 
confront today’s environmental and industrial challenges. This study anchors 
contemporary debates in our long history of resource stewardship while offering 
a clear-eyed view of the realities of the modern textile economy.

One of the most compelling aspects of this work is its commitment to data. For 
a sector as diverse and geographically dispersed as textiles, information has 
been a persistent gap. By highlighting the varying degrees of industrial linkage, 
the role of informal actors, and the differences in recovery and utilisation 
patterns, the report brings much-needed clarity to where interventions must 
be prioritised. Equally important is the study’s documentation of the distinct 
dynamics of pre-consumer and post-consumer waste. These insights help 
identify the points at which better collection, improved sorting, and targeted 
technological investments can deliver transformative impact.

Taken together, the findings presented herewith can guide policymaking, 
infrastructure planning, and industry action. They highlight India’s journey 
toward circularity has ancient beginnings, and how its next phase will require 
purposeful collaboration, strong data systems, and sustained institutional 
commitment.

I commend all contributors for their work. This report will, I am confident, serve 
as a valuable resource in guiding India’s transition toward a textile ecosystem 
that is both globally competitive and firmly aligned with our enduring values of 
responsibility, ingenuity, and care.

Rohit Kansal
Additional Secretary 
Government of India

(Rohit Kansal)
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Executive Summary



India’s textile sector stands at a pivotal juncture. As 
one of the world’s most dynamic fibre-to-fashion 
industries, it plays a vital role in driving economic 
growth and supporting millions of livelihoods. The 
projected market value of the textile recycling sector 
in India is expected to reach $3.5 billion by 2030, 
driven by the rising demand for sustainable fashion 
solutions. The rapid expansion of the textile recycling 
market highlights potential to generate approximately 
1 lakh new green jobs in India in next 5 years. Yet, 
alongside these strengths, the sector faces mounting 
challenges around resource use, waste generation, 
and environmental sustainability. This report 
provides a comprehensive overview of the textile 
waste ecosystem, mapping pre- and post-consumer 
value chains, evaluating technologies and business 
models that can drive circularity, and benchmarking 
global policy frameworks. By bringing together 
data-driven insights and stakeholder perspectives, it 
offers a roadmap to position India as a global hub for 
sustainable and circular textiles, balancing industrial 
competitiveness with environmental responsibility.

Estimation of textile waste generation in India was 
done using a mixed-method approach combining 
quantitative sampling, stakeholder consultations, and 
waste flow analysis to estimate textile waste across 
pre- and post-consumer value chains in India. For 
pre-consumer waste, a stratified sampling of textile 
units was complemented by interviews and focus 
group discussions with key actors including collectors, 
recyclers, upcyclers, and technology providers. For 
post-consumer waste, 23 geographically diverse cities 
were selected from a pool of 68, with 92 interviews 
conducted across municipal bodies, informal networks, 
and commercial establishments. All findings were 
triangulated with secondary data and validated 
through sensitivity analysis in consultation with the 
Ministry of Textiles, ensuring credible national level 
estimates.

India’s textile industry stands at an inflection point. 
While we are a global leader in fiber-to-fashion 
production, we also generate over 7,073 kilotons per 
annum of textile waste annually. This reveals that 
waste is not just an environmental liability, it is an 
economic opportunity. The transition to a circular 
textile economy is no longer optional, it represents a 
prerequisite for maintaining export competitiveness, 
meeting global buyer expectations, and fulfilling our 
sustainability commitments.

With textile waste generation of 7,073 KTPA comprising 
58% post-consumer and 42% pre-consumer streams, 
the circular economy opportunity spans multiple 

dimensions. Pre-consumer waste demonstrates 
exceptional recovery rates with 97% recycled through 
upcycling (58%) and downcycling (39%), while post-
consumer waste faces infrastructure and policy gaps 
despite strong community-driven recovery networks.

Building on these findings, it is important to note 
that the Indian textile industry itself is already taking 
meaningful steps towards textile-to-textile recycling. 
Leading manufacturers such as Vardhman, Arvind, 
Shahi Exports, and Usha Yarns have integrated 
circularity into their operations through advanced 
recycling facilities, sustainable sourcing practices, and 
closed-loop manufacturing systems. These initiatives 
are reducing dependence on virgin fibers, conserving 
water and energy, and aligning India’s production 
base with global sustainability benchmarks. The Life 
Cycle Assessments conducted as part of this study 
further validate the benefits of these interventions, 
demonstrating measurable reductions in greenhouse 
gas emissions across cotton, viscose, and polyester 
garments. While cotton recycling shows modest 
reductions of around 3 percent, viscose and polyester 
demonstrate far greater climate gains at 38 percent 
and 22 percent respectively. Although some recycling 
processes involve marginally higher energy use, the 
overall environmental benefits significantly outweigh 
the trade-offs, establishing textile-to-textile recycling 
as a cornerstone of India’s transition towards a circular 
economy.

As part of this study, technological pathways available 
for valorizing textile waste were also examined. Four 
primary recycling approaches - mechanical, thermo-
mechanical, chemical, and thermo-chemical, were 
studied. Mechanical recycling, while commercially 
mature and cost-effective, is constrained by fiber 
quality degradation, whereas thermo-mechanical 
processes enable better retention for synthetics but 
require highly pure feedstock. Chemical recycling offers 
the greatest potential for achieving true textile-to-
textile circularity, delivering near virgin quality fibers 
and handling blended inputs, though it remains capital 
and energy intensive at pilot stages. Thermo-chemical 
recycling, on the other hand, is versatile and capable 
of processing contaminated or mixed waste into syngas 
for industrial applications, but it is not yet adapted 
for closed-loop textile use. A comparative assessment 
was conducted that showed that no single technology 
is sufficient on its own, underscoring the need for 
a hybrid ecosystem where mechanical recycling 
provides scale, chemical recycling drives quality and 
circularity, and thermo-chemical recycling addresses 
complex waste streams.

Executive Summary
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Five practical and scalable circular business models that can drive systemic change in the sector were 
assessed under this study

Collectively, these models suggest that India’s 
transition will require a blended strategy: scale 
up mechanically driven recovery for volume, pilot 
and commercialise chemical/advanced recovery 
for quality, invest in repair/ resale infrastructure 
to extend use, and enable digital platforms and 
PaaS pilots to mainstream access-over-ownership 
approaches.

Extending the analysis beyond technologies and 
business models, a comparative policy assessment 
to benchmark global readiness for textile circularity 
was also done as part of this study . Using a six-pillar 
framework (i.e. targeting, coordination, transparency, 
implementation, commitment, and engagement). The 
evaluation covered leading policies across Europe, 
North America, and Asia. The findings reveal a highly 
uneven policy landscape: while the Netherlands’ 
Extended Producer Responsibility Decree and 
Japan’s Circular Economy Vision demonstrate relative 
maturity through embedded reforms and digital 
integration, most frameworks, including the EU’s 
Sustainable Textiles Strategy and France’s AGEC 
Law, remain at starter or sub-mature stages due 
to gaps in enforcement and financing. Emerging 

markets such as Vietnam are establishing national 
roadmaps, but require significant capacity building, 
while China and U.S. state-level acts still operate in 
fragmented, early forms. No country has yet achieved 
a fully mature, holistic regime, but the convergence 
of best practices especially around EPR mandates, 
eco-design, transparency measures, and financial 
support provides valuable lessons. 

For India, the implications are clear: building a 
strong and adaptive policy ecosystem will require 
coordinated cross-sector engagement, robust 
monitoring, and alignment with international 
benchmarks to enable the scaling of textile 
circularity at pace and scale.

The path forward lies in aligning with global 
circularity standards, building recycling capacity at 
scale, and positioning India not just as a low-cost 
textile producer but as a global hub for sustainable 
and circular textiles. To unlock this opportunity, India 
must integrate technology, formalize its vast informal 
sector, and design a policy ecosystem that balances 
innovation with inclusivity.

Circular Supply Chains

Replacing virgin 
inputs with renewable 

and recycled resources

Sharing Platforms 

Rental, resale, and 
swap systems that 

keep garments in circulation

Recovery & Recycling 

Take-back systems, 
sorting, and material 

recovery

Product-as-a-Service 

Leasing and 
subscription models 

where ownership remains with 
the provider

Product Life 
Extension 

Repair, refurbishment, 
and remanufacturing to 
maximise product use
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Key Insights that emerged from the study:

We believe circular solutions exist, the challenge lies in achieving scale, speed, and synergy across the value 
chain. The transition to circular textiles represents not merely an environmental imperative but an industrial 
transformation that will determine India's competitive position in the global textile market for decades to 
come.

India generates 7,073 kTPA of textile 
waste annually. Of this, more than 70% 
is systematically recovered and routed 
to recycling, downcycling, or upcycling 

streams, demonstrating on-going progress on 
sectoral circularity and resource efficiency. 
Waste mapping assessment reveals total textile 
waste comprises 42% pre-consumer and 58% 
post-consumer streams.

The spinning industry has established 
the benchmark for closed-loop 
operations in textiles, with nearly 
100% of spinning waste being re-

integrated in situ to produce new fibers. Soft 
waste generated during the spinning process 
is immediately reused within the same process 
without requiring separate collection and 
processing. The spinning sector's success stems 
from homogeneous waste streams, proximity 
of generation to processing facilities, and 
established quality standards for recycled 
inputs.

Over half of India's post-consumer 
textile waste is currently recovered 
and diverted from landfills, with 
the informal sector playing the 

most critical role in the value chain. India's 
post-consumer textile waste sector sustains 
approximately 4-4.5 million livelihoods, 
predominantly women from marginalized 
communities. Despite challenges in recognition 
and working conditions, these informal 
networks achieve 55% waste recovery rates.

Recycling is a critical business 
imperative and must be enabled 
through policy instruments. Mechanical 
recycling is the most established textile 

recycling method, with mature applications 
across a wide range of fiber types. Chemical 
recycling, although still in demonstration 
phases, is gaining traction due to its scalable 
ability to break down fibers at the molecular 
level. Effective policy frameworks must support 
and accelerate the deployment of both 
technologies to realize closed-loop circular 
models.

The garmenting stage (Tier-1 
manufacturers) presents the most 
significant opportunity to curb pre-
consumer waste generation, currently 

estimated at 1,850 kTPA. This represents 70.75% 
of all pre-consumer textile waste, comprising 
cotton (524 kTPA), polyester (321 kTPA), viscose 
(49 kTPA), and blended materials (~760 kTPA).

Panipat is emerging as India’s textile 
waste processing hub amid recycling 
bottlenecks. Most textile cluster lack 
on-site waste processing infrastructure. 

Instead, these clusters collect and transport 
pre-consumer waste to centralized hub in 
Panipat. Given the inherently local nature 
of waste, cluster level recycling facilities 
should be deployed to process at source and 
accelerate circularity.
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Chapter 1

Overview of Existing 
Systems for Textile Waste 
Management in India



Textile waste is generated throughout the production‑ 
to‑consumption cycle, encompassing discarded 
materials and used garments. It is broadly categorized 

Figure 1 Stream-wise Distribution of Textile Waste in India

into pre‑consumer waste from manufacturing  
processes and post‑consumer waste arising after  
products reach and are used by consumers.

Industrial

Low grade/damaged

Upcycling

Reuse/repair

Resell

High grade/good

Mechanical (downcycling), chemical & thermal recycling

Fiber raw 
material Yarn / Filament Textile surface 

(woven, knitted)

4. �Textiles Committee, Government of India (2022) Circularity in the Indian Textile & Apparel Industry. Available at: https://www.
textilescommittee.nic.in/sites/default/files/publications/CSPFTS_compressed_0.pdf

Pre-Consumer Textile Waste produced during the 
manufacturing process, and before the finished 
article reaches the consumer. This includes waste 
produced during the combing, blowing, and carding 

processes, waste produced during spinning, yarn 
waste, draw frame waste, sliver waste, scrap waste or 
cutting waste, and packaging and trimmings4.

Pre-Consumer Textile Waste
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Mechanical (downcycling), chemical & thermal recycling

Waste produced during the combing, blowing, 

and carding processes, waste produced during 

spinning, yarn waste, draw frame waste, sliver 

waste, scrap waste or cutting waste.

Sorting & 
grading Collection Not separated at 

source

Wipers Incineration/ landfill Municipal solid 
waste

Dyeing / 
Finishing ConsumerGarmenting / 

making up Retail / Brand

Industrial Pre Consumer Post Consumer*
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Post-consumer textile waste primarily consists of 
discarded garments and household textiles after end 
use. It forms the largest portion of textile waste in 
India. Collection systems for this waste are typically 
managed by local bodies through door-to-door 
collection, often supplemented by informal networks, 

Figure 2 Snapshot of Textile Waste Value Chain in India, with Focus on Post-consumer

such as the Waghri Community5 who play a significant 
role in aggregation, reuse, and resale.

Despite these efforts, most post-consumer waste 
either gets reused in low-value applications, 
downcycled, incinerated, or landfilled. Its recovery 

Consumer
Informal 

Waste 
Collectors

Transfer 
stations, dry 

waste collection 
centres

Leakage to 
informal 
markets

Door to door 
collection

Collection & 
Transportation

Aggregation and 
SortingWaste Generation

Post-Consumer Textile Waste
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is often economically unviable due to challenges in 
segregation, contamination, and lack of traceability. 
Nonetheless, addressing post-consumer textile waste 
is essential, as it offers significant potential to divert 
vast volumes of textile material away from landfills.

Currently, the value chain for post-consumer textile 
waste follows a predominantly linear trajectory, 
from generation to collection, aggregation, and final 
disposal without adequate loops for recycling or 
reuse.

Imports
A relatively smaller portion of textile waste (approx. 
600 kilotons annually6) is imported into India. This 
includes second-hand clothing and mutilated rags, 
primarily sent for recycling and reprocessing7. 

Given the scale and impact of this sector, there was a 
critical need to undertake a detailed study on textile 
waste value chain mapping in India. As this would 
help in identifying gaps, quantifying waste flows, 
assessing recovery potential, and informing targeted 
interventions for enabling a circular textile economy.

For details, please refer section 14.1

Downcycling convert into 
mats, durries etc. and resell

Shredding 
and soiling of 

collected textile 
waste

Upcycling of textile waste out 
of limited recovery

Discarded with MSW and 
landfilled

Pre- processing End processing
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Economic Significance and the 
Imperative for Circular Transition

The textile industry in India, often described as 
the "spinning wheel" of the nation's industrial and 
economic growth, stands as a testament to the 
country's rich cultural heritage and entrepreneurial 
spirit. Historically, the country's textile traditions 
have contributed significantly to India's global trade, 
making it a prominent player in the international 
textile market. The Indian textile industry is the 
second largest vertically integrated in the world 
after China. The industry was worth US 157 billion in 
2021-22 contributing ~ 2% of the country’s GDP, 7% of 
industry output in value terms and 10% of country’s 
merchandise exports (MOSPI, DGCIS). India's textile 
and apparel exports have increased from $35.1 
billion to $42.9 billion from 2019 to 2022, contributing 
significantly to nation's total export earnings, 
comprising about 10% of the total merchandise 
exports and representing about 5% share of the 
world market1. 

However, this rapid growth comes with environmental 
consequences. Textile waste amounts to staggering 
7,073 tonnes (with ~5 % MOE) per annum. The 
textile industry's current reliance on linear value 
chains, where textiles flow from production to 
consumption and then end up in landfills or are 
incinerated, results in releasing harmful emissions 
into the ecosystem. Shifting towards a circular textile 
economy offers India a vital opportunity to mitigate 
these impacts while unlocking economic, social, and 
environmental gains2. 

India's textile industry manifests in diverse forms, 
encompassing the large mill sector and a vast 
decentralised sector comprising a vast network 
of Micro, Small and Medium Enterprises (MSME). 
Textile production has a complex value chain, 

1. �Making India a Zero Waste Fashion Country, Report by Department of Textiles, Government of Maharashtra, https://cdnbbsr.s3waas.gov.in
2. �Fashion for Good (2022) Wealth in Waste: India’s Potential to Bring Textile Waste Back into the Supply Chain.  

Available at: https://www.fashionforgood.com/report/wealth-in-waste/
3. �Ministry of Textiles, Government of India (2023) Annual Report 2022-23. Available at: https://texmin.nic.in/sites/default/files/English%20

Final%20MOT%20Annual%20Report%202022-23%20%28English%29_0.pdf

consisting of both natural and synthetic materials 
which go through several stages of processing and 
manufacturing before the end-product, its use, 
reuse, and final disposal3. These include composite 
textile mills, spinning mills, power looms, knitting 
and hosiery units, independent textile processors 
and garment manufacturing units. The industry is 
highly fragmented and spread over several industrial 
clusters which have evolved across the length 
and breadth of the country. With rising incomes, 
fast fashion trends, and increasing consumption, 
the volume of textile waste generated has grown 
substantially. The sector currently operates 
largely within a linear value chain model, where 
waste generated at various stages is inadequately 
recovered while mostly ends up in landfills or is 
incinerated.

The projected market value of the textile 
recycling sector in India is expected to reach 
$3.5 billion by 2030, driven by the rising 
demand for sustainable fashion solutions. The 
rapid expansion of the textile recycling market 
highlights potential to generate approximately 
1 lakh new green jobs in India in next 5 years1. 
Across the textile recycling value chain, jobs 
will span – waste collection, aggregation/
trading, manual/semi‑automated sorting, 
pre‑processing (cutting/shredding/baling), 
recycling operations (technicians/operators), 
allied utilities, lab/EHS, reverse‑logistics 
coordination, traceability/quality‑assurance 
etc., to streamline feedstock and offtake.
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Chapter 2

Study Methodology



This study employed a mixed-method approach 
combining quantitative sampling, stakeholder 
consultations, and waste flow analysis to estimate 

textile waste generation across pre and post-
consumer value chains in India.

Overall Approach

Sampling Methodology

Estimation Methodology

Quantitative Sampling

Stakeholder Consultations

Waste Flow Analysis

Pre-Consumer Value Chain
 � Population: 40,632 units (ASI 2021-22) 
 � Sample: 74 interviews (spinning, knitting, 

processing, garmenting)
 � Additional: 75 stakeholder consultations + 8 

FGDs

Post-Consumer Value Chain
 � Cities: 23 (geographically diverse)
 � Interviews: 92 Key Informant Interviews 
 � Stakeholders: Municipal bodies, kabadiwalas, 

ragpickers, commercial establishments

Pre-Consumer:
Data on production & waste → 
Extrapolation → Cross-validation 
with → Ministry of Textiles

Post-Consumer:
Data from MRFs, NGOs, informal 
sector → Estimate recycling, 
downcycling, landfill

Final:
Triangulation + Sensitivity Analysis 
→ Reliable waste generation range

01

02

03

Figure 3 Methodology Adopted

Chapter 2 - Study Methodology

Mapping of Textile Waste Value Chain in India8 <<<<



Pre-consumer value chain
The sampling was based on a stratified scientific 
approach, aligned with a 99% confidence interval 
and a 3% margin of error. Using the Annual Survey 
of Industries (ASI) 2021–22 data provided by the 
Ministry of Textiles, the total population of textile 
manufacturing units (40,632) was considered. 
A sample size of 74 interviews was distributed 
proportionally across key segments, including 
spinning, knitting, processing, and garmenting units.

To validate quantitative findings and capture 
qualitative insights, additional consultations were 
conducted with 75 stakeholders and 8 Focus Group 
Discussions across key enabler groups, such as 

Waste Collectors/Traders Organisation, Recyclers, 
Upcyclers, Waste import and sorting organization, 
and technology providers.

Post-consumer value chain
The study focused on 23 cities selected from a 
pool of 68 million-plus and capital cities, ensuring 
geographic diversity across north, south, east, west, 
and central India. Four interviews were conducted 
per city, covering municipal bodies, informal 
stakeholders (e.g., kabadiwalas, ragpickers), and 
commercial establishments. A total of 92 Key 
Informant Interviews were conducted across the 
post-consumer value chain.

2.1 Sampling Methodology
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All data points were triangulated with secondary 
sources to validate findings. Final waste generation 
and disposal estimates were derived through 
extrapolation, incorporating variations through 
sensitivity analysis in consultation with Ministry of 

Textile to present a reliable range of textile waste 
quantity for both pre- and post-consumer segments.

For details, please refer section TBC.

Pre-consumer waste
Primary data was collected on production volumes 
and waste generation rates through segment-
specific questionnaires. This data was extrapolated 
to estimate industry-wide waste volumes. The 
study also mapped adoption of manufacturing 
technologies and assessed processing capacities 
to understand downstream waste flows. Estimates 
were cross validated using secondary literature and 
consultations with the Ministry of Textiles. Sensitivity 
analyses were conducted to define realistic waste 
generation ranges.

Post-consumer waste
Data was gathered from Material Recovery 
Facilities, municipal records, NGOs, informal sector 
actors, and second-hand textile markets. This 
included information on collection, sorting, reuse, 
downcycling, and final disposal. Volumes of textile 
waste entering recycling streams, downcycled into 
products like RDF or industrial rags, and ultimately 
landfilled or incinerated were estimated.

2.2 Estimation Methodology

2.3 Final Estimation
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Chapter 3

Textile Waste Generation 
Estimates in India



The study conducted an end-to-end analysis of 
pre-consumer textile waste generated across 
various segments, ranging from yarn production, 
fabric processing, garment manufacturing, to other 
industrial textile applications. These estimations 
were based on field surveys, industry data, and 
extrapolated production-to-waste ratios.

Post-consumer textile waste primarily originates 
from household discards, which are either collected 
by urban local bodies or flow through informal 

channels, including donations and hand-me-downs. 
In many cases, NGOs such as Goonj have created 
community-driven textile redistribution models 
where used textiles serve as incentives or rewards for 
local work8.

Imported textile waste, estimated at 600 KTPA, 
consists of second-hand clothing and mutilated rags, 
largely traced through harmonised system codes. 
This stream is more formalized and flows primarily 
into the recycling and sorting ecosystem.

Based on the primary research and estimation methodology described earlier, the total textile waste 
generated in India is estimated to be 7,073 KTPA (with ~5 % MOE). This comprises approximately:

Pre-consumer waste: 

2,973 KTPA
Post-consumer waste: 

4,100 KTPA

Figure 4 Stream-wise Distribution of Textile Waste in India

8. Goonj Foundation (2024) Annual Report. Available at: https://goonj.org/
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Downcycling
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Incineration/ 
Landfill
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Fabric Waste 
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Garmenting 
Waste
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Other  
Application Waste

67

Recyclable
2,615

Pre-Consumer 
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Post-Consumer 
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Following the estimation of textile waste generation, 
the processing pathways of each waste stream (i.e. 
pre-consumer and post-consumer) were assessed. 
The analysis revealed distinct trends in how waste 
is handled, reused, recycled, or discarded across the 
two segments.

Pre-consumer textile waste tends to have a relatively 
higher processing rate. A significant portion is reused 
within manufacturing operations as raw material or 
is recycled and downcycled to create new products, 
such as industrial rags, insulation materials, or 
stuffing. Only a small fraction of this waste is 
rendered non-usable and consequently disposed of 
via landfilling or incineration.

Post-consumer textile waste, by contrast, faces 
major challenges in collection and processing. A 
considerable portion is handled through informal 
networks, including community-based organisations, 
NGOs (i.e. Goonj) and waste management enterprises 
(i.e. Green Worms, Saahas Zero Waste, Hasiru Dala, 
ReCircle, etc.) where reuse/ recycling/ upcycling 
are driven by collective efforts, primarily involving 
women. However, due to limited formal recovery 
systems and significant leakages in the value chain, 
a large share of post-consumer textile waste ends up 
in landfills or is incinerated.

For details, please refer section 14.3
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Chapter 4

Pre-consumer Textile 
Waste



Pre-consumer textile waste refers to materials 
discarded during various stages of textile production, 
before reaching the end consumer. This includes 
fabric trimmings, yarn ends, defective garments, and 
unsold inventory often composed of high-quality 
virgin fibers9. These materials, if properly collected 
and processed, can be recycled and reintroduced 
into the production cycle, supporting a circular 
textile economy and reducing dependence on virgin 
inputs.

For example, in the production of a cotton t-shirt, 
pre-consumer waste can arise at multiple points yarn 

and fabric scraps from spinning, weaving, or knitting; 
cutting waste during garment stitching; and unused 
finished products returned to manufacturers. These 
discards may be untreated or chemically processed, 
depending on their production stage.

It is important to distinguish pre-consumer waste 
from ‘soft waste’. Soft waste refers to material 
generated during spinning process (approx. 358 
KTPA) that is immediately reused within the same 
process. In contrast, pre-consumer waste requires 
separate collection and processing for reuse or 
recycling10.

9.	� Textiles Committee, Government of India (2022) Circularity in the Indian Textile & Apparel Industry. Available at: https://www.
textilescommittee.nic.in/sites/default/files/publications/CSPFTS_compressed_0.pdf

10.	� Textile Sphere (2019) Waste Management in Spinning. Available at: https://www.textilesphere.com/2019/09/waste-management-
in-spinning.html

The approach adopted for mapping and estimating 
pre-consumer textile waste focused on calculating 
the quantum of waste generated across different 
segments of textile manufacturing. Waste estimates 
were derived as a proportion of total production 
output at each stage and for each fiber type. As 
previously mentioned, the total estimated pre-
consumer textile waste in India stands at 2,615 
KTPA (excluding spinning waste), accounting for 
approximately 36% of the country’s total textile 
waste.

The estimated flow of waste across the value chain 
shows that of the 2,615 KTPA generated:

•	� 2,537 KTPA (~97%) is recycled, including 1,517 
KTPA through upcycling and 1,020 KTPA through 
downcycling.

•	� 26 KTPA (~1%) is reused.

•	� 52 KTPA (~2%) is disposed of via landfilling or 
incineration.

4.1 Constitution

4.2 Estimation

Chapter 4 - Pre-consumer Textile Waste
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Figure 5 Fiber and Process-wise Quantification of Pre-consumer Waste in India

Total Raw Fiber Production 
and Waste Generation 
(including net imports)

Type
Spinning 

Waste (raw 
fiber input)

Garmenting 
Waste

Total Raw Fiber 
+ Filament 

Production (incl 
Net Import)

Fabric 
Production 

Waste
Yarn Waste

Total Fibre 
+ Filament 
Production 

Annually (KT)
~358 ~1,85012970 ~564~134

Waste Generated at Each Successive Stage of Value Chain (in KT)

Variation of +-3% linked to lower and upper limit respectively Total in-situ waste *Blended fiber waste

Polyester 22.3 320.63,551 98.339.6

Acrylic 2.2 9.374 2.81.2

Silk 0.3 5.239 1.60.5

All Others 4.2 759.2*1923 227.8*35.7*

Viscose 12.1 49.1909 152.3

Wool 2.1 7.5110 2.20.5

Jute 30.7 175.11,314 51.811.1

Cotton 284.1 5245,050 164.543.1

The detailed flow and segment-wise estimates are presented in the summary below.
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i.  Limited On-site Sorting and Processing

Stakeholder interactions and field visits revealed 
that formal textile clusters across India carry out 

ii.  Linkages Between Formal and Informal Markets

The coexistence of formal and informal markets 
in the textile industry reveals a complex dynamic. 
Informal market stakeholders are highly prevalent, 
while formal waste handlers have a fragmented 
presence. This leads to limited adherence to 
waste purchasing contracts, even for large 

Given Panipat’s pivotal role in the textile ecosystem, a summary of the observations from Panipat is outlined 
below:

minimal on-site sorting, segregation, or recycling. 
Most pre-consumer textile waste is transported to 
Panipat for downstream processing.

manufacturers. The concentration of power among 
a few formal buyers reduces suppliers' bargaining 
power and limits selling prices, increasing supply 
chain vulnerabilities. Despite these challenges, 
formal markets benefit from superior sourcing, 
transportation, and storage infrastructure. Unlike 
the variable waste collection in many clusters, Surat 
stands out with its efficient daily collection system. 

In clusters like Vapi, Silvassa, 
and Daman, aggregators 

collect waste and sell it to 
larger players who route it to 

Panipat

In Mumbai, basic material-
wise sorting occurs locally 
(e.g., in Sion), but waste is 

eventually directed to Panipat 
and parts of Uttar Pradesh

In Saharanpur, where 
garmenting dominates, waste 

is largely unsorted mixed 
clips that are sent directly to 

Panipat

Case Study: Panipat Cluster

Panipat cluster produces approximately 5400-7200 TPD of mink blankets. The predominant activities 
undertaken in the cluster are waste recycling, processing, and knitting. Since most clusters do not 
process and recycle their textile waste on-site, a large amount of waste is diverted to the Panipat cluster. 
Therefore, around 3500-5250 TPD waste is brought into Panipat cluster.

Many manufacturers sell mixed-format waste, hindering textile-to-textile (T2T) recycling. Survey 
observations reveal that local manufacturers perform waste collection, sorting, and storage, but sell 
waste mixed, limiting T2T recycling. Significant potential exists for improving in-house waste sorting. 
Polyester yarn and fabric waste are shredded to create recycled yarn, used for felt production and 
polyester popcorns, yet T2T recycling for polyester remains underutilized despite available technologies.

4.3 �Key Trends and Observations from 
Field
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Summary of the observations from the Surat cluster is outlined below:

Cutting waste is segregated into colour and fabric wise before being sent to Panipat for further processing

Case Study: Surat Cluster

Surat's textile cluster is a hub for spinning, weaving, processing, finishing, fabric manufacturing, and 
technical textiles. Generating approximately 762 TPD of textile waste, predominantly polyester (90%), the 
cluster consumes 4,666 TPD of polyester for weaving. Despite daily waste collection by manufacturers, 
selling frequency varies with market trends, which can vary from every few days to once in 6 months. 

The cluster features downcyclers producing ropes from yarn waste, and low-quality yarn and 'chindi 
waste' used for baby clothes or filling in pillows and mattresses. Larger export-focused companies 
integrate sustainable practices, such as renewable energy and certifications like OEKO TEX and GRS. 
The cluster has a mix of formal and informal structures, with dyeing companies employing mostly 
contractual workers and export-heavy companies maintaining formal operations.

Case Study: Katran Market

Katran Market in Mongolpuri, Delhi, is a prime example where informal handlers sort cutting waste by 
colour and sell over 10 TPD to formal clusters in Panipat for recycling. The roadside waste handlers 
buy raw cutting waste from trucks sent by companies in Noida, Gurugram, Manesar, Jaipur, and Delhi, 
particularly cutting waste, sort and segregate the waste based on colour, and sell them in Panipat.

19 >>>>Mapping of Textile Waste Value Chain in India



iii.  Garmenting as the Largest Waste Contributor

Garmenting emerged as the largest contributor to pre-consumer textile waste, accounting for 
approximately 1,850 KTPA (~15% of total textile waste).

Prominent garmenting waste clusters include Mumbai, Ludhiana, and Saharanpur. A brief case study from 
Ludhiana is presented below.

Cotton 

(524 KTPA)
Acrylic 

(9 KTPA)
Polyester 

(321 KTPA)
Viscose 

(49 KTPA)

Others/blended

(736 KTPA)
Wool 

(7.5 KTPA)
Silk 

(5 KTPA)

Case Study: Ludhiana Cluster

Ludhiana cluster has 12,000 knitting machines and produces 3,600 tons of knitted fabric daily. Of this, 
1,550 tons are consumed for garmenting within Punjab, while 2,050 tons are sent outside, mainly to Delhi 
NCR. The garmenting process generates 10-20% clip waste. 

Waste handling in the cluster involves immediate transfer of 6-8 ton lots, with handlers engaged on 
6-month contracts. Polyester waste is used for filling or mixed with low-quality yarn for Open End 
processing. Most materials are recycled and sent to Panipat and Uttar Pradesh for further processing 
into low-grade yarn, filling, handcrafts, and fleece blankets, as limited processing is done within the 
cluster itself.

iv. Limited Policy Landscape

The textile waste management sector faces 
significant challenges due to the limited policy 
landscape governing its operations. Despite growing 
global awareness of sustainability and the circular 
economy, few regulations exist to guide the textile 
industry toward effective waste management. This 
lack of regulatory framework hampers efforts to 
promote recycling and sustainable practices within 
the industry. One of the most notable gaps in 

policy is the absence of a HSN code for recycled 
yarn. Without an HSN code, recycled yarn lacks 
formal recognition in trade, making it difficult for 
manufacturers to claim benefits or incentives for 
using such materials. This not only discourages the 
adoption of recycled inputs but also undermines 
efforts to build a circular economy in the textile 
sector. In contrast, the EU mandates that by 2025, at 
least 60% of garments must contain recycled content, 
thereby incentivizing sustainable practices.
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Textile Manufacturers & Exporters (Spinning mills, weaving units, knitting units, garmenting factories, home 
textile manufacturers): These units generate most of the pre-consumer textile waste through fabric cutting, 
stitching, and production rejects, often selling it to local scrap dealers or disposing of it with mixed waste.

Fabric & Yarn Processing Units (Dyeing, printing, finishing units): Processing facilities create waste such as fabric 
rejects, defective rolls, and offcuts during dyeing, printing, and finishing, with disposal sometimes done without 
segregation.

Waste Collectors & Aggregators (Scrap dealers, bulk buyers from factories, intermediary traders): These actors 
purchase pre-consumer waste from factories, sort it (mainly manually), and resell it to recyclers or small scale 
reusers.

This regulatory gap in India is further worsened by a 
global textile market downturn marked by declining 
production, unsold inventories, and reduced demand 
from export markets such as the EU and USA.

v. Women's Role in Informal Waste Value Chains

Women play a vital role in the informal pre-consumer 
waste economy. In markets like Katran, women are 
actively engaged in sorting and segregating waste 
by colour and fabric type. This not only creates 
livelihood opportunities but also highlights the need 
for better recognition and working conditions.

vi. Market Development for Recycled Products

Current regulations for import-based recycling 
require re-export of 50% of the imported value. 
However, a significant portion leaks into the 
domestic market11. Roughly INR 62 crore worth of 
imported waste from 2,000 monthly containers is 
diverted locally. This unaccounted inflow sustains 
the Panipat recycling hub but complicates policy 
enforcement. Furthermore, the absence of an HSN 
code for upcycled products limits opportunities for 
market development, exports, and formal sector 
incentives.

11.	� GIZ (2023) Building an Inclusive and Circular Textile Waste Value Chain in India. Available at: https://www.giz.de/en/downloads/
giz2023-en-factsheet-building-an-inclusive-and-circular-textile-waste-value-chain-in-india.pdf

The value chain for pre-consumer textile waste is 
primarily unorganised and informal, characterised 
by a network of brokers, agents, and middlemen who 
facilitate the flow of information between suppliers 
and demand entities. Despite its informal nature, 

this stream is decentralized, and stakeholders 
within the value chain are vigilant in preventing 
leakages to ensure optimal utilisation of waste from 
manufacturers, either within or external to the textile 
industry, to maximise returns.

4.4 Stakeholders
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The primary geographical clusters for pre-consumer 
textile waste management in India are centred 
around major recycling hubs, each serving as a 
significant contributor to the nation's textile waste 
ecosystem. In our study, visits and interviews were 
conducted to collect data from 14 clusters cross the 
country. Each cluster is involved in certain segments 
of textile value chain and generates textile waste. 

Some clusters such as Panipat are efficient in 
recycling and collect textile waste from other clusters 
as well. While others such as Surat have an efficient 
waste collection system as opposed to other clusters 
where collection system is unorganized. The clusters 
studied as part of this study with their pre-dominant 
activities involved in the pre-consume textile value 
chain are listed below:

Vapi 
Silvassa and Daman 

Panipat 
Waste recycling, 
processing, knitting.

10 11

Kanpur 
Knitting and Cut, 
Make, and Trim (CMT).

Saharanpur 
Garmenting

Mumbai 
Weaving, Fabric 
Processing and 

Garmenting with major focus 
on Garmenting.

01 02 03

Ludhiana 
Spinning, Knitting, 
Processing, and 

Garmenting.

Bengaluru 
Apparel Making 
/ CMT and some 

amount of technical textile 
manufacturing.

Ichalkaranji 
Weaving majorly, 
some level of spinning 

and processing.

04 05 06

Bhilwara 
Weaving majorly, 
followed by spinning 

and processing.

Ahmedabad 
CMT / Apparel making 
(with respect to 

polyester consumption).

Surat 
All processes 
involving polyester - 

spinning, weaving, processing, 
finishing, fabric manufacturing 
and technical textiles.

07 08 09

4.5 Key Geographies/ Clusters Studied
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Chapter 5

Post Consumer 
Textile Waste 



Post-consumer textile waste constitutes the 
largest share of total textile waste and is managed 
predominantly through informal channels such as 
hand-me-downs, donations, or sale at low prices 
in second-hand markets. This category includes 
textiles discarded by households, commercial 
establishments, industries, and institutions once 
they can no longer be used for their original purpose.

The waste stream typically consists of used clothing, 
bedding, towels, and other household textiles that 
have been washed and worn multiple times12. The 

The study adopted a structured approach to map and 
estimate post-consumer textile waste generation, 
assessing the quantum of waste flowing through 
both formal and informal channels. Site visits were 
conducted to MRFs part of the formal collection 
network, to assess quantities collected directly 
from households, retailers, boutiques, and NGOs. In 
parallel, post-consumer markets for used clothing 

condition of these items can range from slightly 
used to heavily worn. Importantly, a considerable 
portion of post-consumer waste has not reached its 
true end-of-life and can be diverted from disposal 
through reuse or donation programs, giving the 
products a second life with new users.

However, items that are heavily soiled, damaged, 
or excessively worn are generally unsuitable for 
recycling and are directed towards landfills or 
incineration.

were engaged with to capture data on collection, 
trade, and processing within the informal sector.

Based on this assessment, the total estimated 
post-consumer textile waste in India is 4,100 KTPA, 
accounting for approximately 58% of the country’s 
total textile waste generation13. 

12.	� Textiles Committee, Government of India (2022) Circularity in the Indian Textile & Apparel Industry. Available at: https://www.
textilescommittee.nic.in/sites/default/files/publications/CSPFTS_compressed_0.pdf

13.	� Fashion for Good (2022) Wealth in Waste: India’s Potential to Bring Textile Waste Back into the Supply Chain. Available at: https://
www.fashionforgood.com/report/wealth-in-waste/

5.1 Constitution

5.2 Estimation
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•	 Limited source segregation: The study team 
observed that there is limited segregation of 
textile waste at source, before going into formal 
channels such as Material Recovery Facilities. 
This leads to mixed waste streams, hindering 
efficient sorting and processing. 

•	 Direct Market Linkages: Existing market for 
reusable textiles lacks solutions for heavily 
damaged/soiled items, while advanced sorting 
technologies are underutilised. Investment in 
innovative technologies for efficient sorting and 
development of processing methods for lower 
quality textiles can maximise resource recovery.

•	 Limited Technological adoption: There is limited 
adoption of advanced sorting technologies by 
waste handlers, which hinders efficient waste 
processing and potential for material recovery. 
We realise that financial support through PPP 
model can encourage waste handlers to adopt 
innovative sorting technologies for better textile 
waste utilisation.

•	 Informal value chain: The study team observed 
that most of the post-consumer textile waste 
goes though ‘hand-me-downs’ by consumers 
to organisations like NGOs and further to 
communities. This increases the life cycle of 
the textile products. However, because of the 
informal nature of the value chain, most of the 
post-consumer waste is unaccounted and not 
quantified. The study team conducted a visit to 
Goonj, an NGO working in collection, processing, 
and distribution of post-consumer textile waste, 
which includes a large portion of textile waste. 

•	 Efficient Use of Post-Industrial Waste: There 
is a focus on using post-industrial waste more 
efficiently to ensure the correct quantity of 
waste reaches the right locations. This involves 
municipal corporations addressing capacity 
training issues and activating the value chain 
properly to prevent good waste from being 
downcycled instead of being recycled.

•	 Active role of communities in waste collection: 
The communities like Waghri community, play 
an important role in post-consumer waste 
collection. A high percentage of the waste is 
collected through the informal channels through 
hand-downs and contributions, which extend 
the lifespan of the products by 1-2 years. Local 
communities facilitate this through collection of 
used apparels either through collection drives 
or door to door collection. This can be better 
understood through the case study of the model 
adopted by the Waghri community.

•	 Focus on Activation of Value Chains: The 
challenges associated with waste either not 
reaching appropriate recycling channels or being 
downcycled underscore the need to activate 
and optimize textile value chains. Achieving this 
requires coordinated efforts among stakeholders 
to enable a more efficient and traceable flow of 
recyclable materials across the industry.

5.3 �Key Trends and Observations from 
Field
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Case study: Goonj

Goonj collects and repurposes post-consumer textile waste for rural development. This case study 
outlines their process from collection and sorting to distribution through various impactful initiatives.

Collection and Sorting Process

Goonj collects textile waste through organized drives, individual contributions, and temporary collection 
spaces. Contributions vary in quality based on donors' socio-economic status. After collection, textiles 
are sorted into three categories: usable clothes, slightly damaged items for repair, and completely 
damaged items for upcycling by "Green by Goonj." Additionally, clothes are sorted by size to meet the 
needs of different recipients.

Distribution Channels and Key Initiatives

Cloth Kits for Work (CFW): Goonj incentivises community development by offering kit bags in exchange 
for labor on infrastructure projects. These kits include clothes, quilts, and woolen items, fostering 
sustainable development and community empowerment.

Urban Surplus to Rural Schools: School kits made from upcycled waste include utilities, toys, stationery, 
and seating items, enhancing educational resources and fostering parental involvement.

Sanitary Pads and Hygiene Kits (Not Just a Piece of Cloth Initiative): This initiative repurposes cloth 
into reusable sanitary pads and underwear, accompanied by educational materials. It aims to break the 
stigma around menstruation and improve hygiene in remote areas.

Case Study: Waghri Community at Raghubir Nagar Market, Delhi

The Waghri community, also referred to as Deviputras or Waghris, plays an essential role in managing 
post-consumer waste. ‘Ghoda Mandi’ at the Raghubir Nagar market in Delhi was visited. The community's 
primary operation involves collecting used clothing from door-to-door from Delhi, Noida, Gurugram, and 
other nearby daily in exchange of utensils. They sort these textiles at their homes, separating wearable 
items for personal use and preparing the rest for sale at local markets early in the morning. This system 
not only diverts substantial amounts of post-consumer textile waste from landfills but also provides low-
cost clothing options to economically disadvantaged populations.

However, the Waghris face significant operational challenges in their efforts. For over 30 years, they have 
been active at markets like the Raghubir Nagar market in Delhi where they typically sell the clothes 
along with approximately 2000-3000 other sellers in the Mandi. They sell the products at meagre rates 
with pants and t-shirts ranging from Rs. 30-50 and banarasi saris being the most expensive ranging from 
Rs. 200-400 only. Limited income and minimal recognition of their contributions to waste management 
exacerbate these difficulties.
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NGOs and charitable organisations organise community collection drives to collect wea-
rable clothing from households. They sort the clothes and distribute wearable ones to 
those in need, while products or disposing of them in landfills. recycling unwearable ones 
into other

NGOs

Collect Sort Distribute Recycle

Informal waste collectors barter old clothes for utensils or money from households and 
sell them to aggregators or local second-hand clothing markets. They segregate, wash, 
and iron clothes, selling wearable ones based on quality, while using non-wearable ones 
in non-textile industries.

Informal 
Collectors

Barter Resell Reuse

Waste management companies are involved in the collection, transportation, and proces-
sing of textile waste, ensuring that it is properly managed and recycled.Waste 

Management

Collection Processing Reuse

Municipal waste collectors collect textile waste from household waste bins. They segrega-
te the waste at designated centers and sell recyclable textiles to ragpickers, while non-re-
cyclable materials are sent to landfills or incinerated for energy recovery.

Municipal 
Collectors

Segregate Landfill/Incinerate

Academic and research institutions contribute to the development of innovative recycling 
technologies and sustainable practices in the textile industry through research and colla-
boration with industry stakeholders.Research

Innovation Sustainable practices

Textile manufacturers and brands play a significant role in managing post-consumer tex-
tile waste through take-back programs, product redesign for recyclability, and the use of 
recycled materials in their products.Manufacturers

Recycled materialsTake-back programs

Formal recycling units specialise in the mechanical recycling of textile waste. They use ad-
vanced technology to sort and process textile waste into new yarns, fabrics, and products, 
contributing to a more sustainable textile industry.Recycling Units

New yarnsMechanical recycling

5.4 Stakeholders
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Considering the source of post-consumer textile 
waste in India cannot be limited to geographical 
locations considering the nature of waste. In order 
to reasonably estimate the quantum of generation 
of the post-consumer textile waste, the study team 
conducted key informant interviews with various 
stakeholders across multiple cities. The team 
conducted visits to and collected data from 12 
Municipal Corporations across 6 states, which are:

The study team also conducted interviews of 
individual consumers from across 20 cities from 8 
states to understand the consumption and disposal 
patters and map the value chain of the textiles waste 
post their End of Life. The team also conducted 
interviews of waste handlers from Kandla and Vapi, 
Silvassa & Daman, technical textiles from 7 cities and 
experts from Ichalkaranji and Panipat.

Mohali01 Chandigarh02 Mumbai03

Turbhe-Navi 
Mumbai

04 Panvel-Navi 
Mumbai

05 Bengaluru06

Kanpur07 Unnao08 Saharanpur09

Chennai10 Coimbatore11 Tambaram12

5.5 Key Geographies/Clusters Studied
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Chapter 6

Key Industry Initiatives 
for Textile-to-textile 
Recycling



The Indian textile industry is undergoing a significant 
transformation, driven by the urgent need to reduce 
environmental impact, conserve resources, and 
promote a circular economy. Leading manufacturers 
are adopting innovative practices ranging from 
advanced recycling technologies and sustainable 
material sourcing to closed-loop manufacturing 
systems to minimise waste and extend the lifecycle 
of materials. These initiatives not only reduce 
dependency on virgin resources but also align with 
global Sustainable Development Goals, ensuring 
long-term resilience and competitiveness. The 
following case studies showcase four industry 
players - Vardhman Textiles Limited (Vardhaman 

Group), Arvind Limited, Shahi Exports Pvt. Ltd. (Shahi 
Exports), and Usha Yarns Limited (Usha Yarns) - that 
have embedded circularity in their operations.

Vardhman Group
Vardhman Group is one of India’s leading textile 
manufacturers, producing yarn, fabric, acrylic fiber, 
and sewing threads. Headquartered in Ludhiana, 
Punjab, the company operates across multiple states 
and serves domestic and international markets. 
Guided by strong sustainability commitments, 
Vardhman aims to achieve Zero Waste to Landfill by 
202514.

14.	� Vardhman Textiles Limited (2024) ESG Databook. Available at: https://www.vardhman.com/Document/ESG/ESG%20Databook.pdf; 
Vardhman Group (2025) Sustainability Overview. Available at: https://www.vardhman.com/Sustainability/Overview

Category Details

Company Overview Leading textile manufacturer in India; HQ in Ludhiana, Punjab

Key Facts

•	 Recycling facility since Dec 2021
•	 6,600 MT rPET/year
•	 520 MT recycled cotton/year
•	 >60,000 MT BCI cotton sourced annually
•	 Member of global sustainability platforms

Circularity 
Interventions

•	� Modern Recycling Facility: Processes spinning hard waste, fabric clips (54.3% utilization)
•	 Material Recycling: Recycled polyester, cotton, filament integration
•	 Sustainable Sourcing: BCI cotton, no formaldehyde, global sustainable cotton
•	� Plastic Waste Recycling: 1,290 MT recycled in FY23; 70% plastic waste recycled; HDPE 

packaging
•	 Collaborations: Re:Source (post-consumer recycling), Lenzing Refibra

Impact

•	 Reduced virgin fiber use
•	 Improved waste diversion
•	 Lowered chemical usage
•	 Steady recycled material adoption

SDG Alignment

•	 SDG 6: Effluent treatment since 1995
•	 SDG 9: Recycling infrastructure innovation
•	 SDG 12: Advanced fiber recycling
•	 SDG 17: Global partnerships

Chapter 6 - Key Industry Initiatives for Textile-to-textile Recycling
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Arvind Limited
Arvind Limited, headquartered in Ahmedabad, 
Gujarat, is India’s largest denim producer and a key 
player in cotton shirting, knits, and other fabrics. 

The company is globally recognised for embedding 
sustainability into its textile manufacturing15.

15.	� Arvind Limited and PurFi Global (2022) Partner to Combat Massive Textile Waste Problem in a Giant Leap in Textile Circularity. 
Available at: https://www.businesswire.com/news/home/20221120005083/en/Arvind-Limited-and-PurFi-Global-Partner-to-
Combat-Massive-Textile-Waste-Problem-in-a-Giant-Leap-in-Textile-Circularity

Category Details

Company Overview India’s largest denim producer; HQ in Ahmedabad, Gujarat

Key Facts
•	 16.2 MW rooftop solar plant
•	 61% sustainable cotton (2022–23)
•	 Pioneer in post-consumer textile recycling

Circularity 
Interventions

•	� PurFi Partnership: Converts waste to high-quality fibers (96% less water, 90% less 
energy)

•	 Re-Weave & Renew: Denim waste recycling; 25% virgin cotton reduction
•	 PET Initiative: 10+ million bottles recycled/year; goal: 100% recycled polyester by 2025
•	 Renaissance Initiative: Closed-loop denim manufacturing
•	 BCI Cotton Expansion: From 14,750 acres (2014–15) to 112,756 acres (2018–19)

Impact

•	 14,026 MT CO₂ emissions avoided
•	 Reduced polyester dependence
•	 44.84% freshwater use reduction
•	 Significant renewable energy generation

SDG Alignment

•	 SDG 7: Renewable energy
•	 SDG 8 & 9: Sustainable industrial growth
•	 SDG 6: Water conservation
•	 SDG 11: Sustainable cities via waste management
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Shahi Exports
Shahi Exports, India’s largest garment exporter, 
operates a vertically integrated supply chain from 
spinning to garmenting. The company has built a 

reputation for innovation, sustainability, and strong 
industry collaborations16.

16	� Shahi Exports Pvt. Ltd. (2024) Sustainability Report FY 2023-24. Available at: https://www.shahi.co.in/wp-content/
uploads/2024/12/Shahi-Exports-Sustainability-Report-FY-2023-24.pdf; Shahi Exports (2025) Sustainability. Available at: https://
www.shahi.co.in/sustainability/

Category Details

Company Overview India’s largest garment exporter; vertically integrated supply chain

Key Facts
•	 3,000+ MT fabric scrap recycled/year
•	 Goal: 30% virgin material reduction by 2025
•	 Member of Ellen MacArthur CE100 Network

Circularity 
Interventions

•	 Fabric Waste Reduction: Precision cutting, digital sampling, yarn recycling
•	 Collaborations: Birla Cellulose, Usha Yarns (viscose & recycled cotton)
•	 RE:TURN Project: 500 MT textile waste diverted/year
•	 Innovative Materials: “Altag” from agricultural residues (AltMat)
•	 Plastic Reduction: 11.5 MT reduction in plastic consumption annually

Impact
•	 30% water savings in dyeing/finishing
•	 Coal eliminated from garment factories 
•	 Post-consumer garment reuse

SDG Alignment

•	 SDG 6: Water conservation
•	 SDG 11: Waste management
•	 SDG 13: Climate action
•	 SDG 17: Collaborative innovation
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Usha Yarns 
Founded in 1995, Usha Yarns Limited is a leading 
Indian recycler of textile waste into high-quality 

yarns. Based in Ludhiana, the company supplies 
sustainable yarns to major global brands17.

17.	� Usha Yarns (2024) Sustainability in Textile. Available at: https://ushayarns.in/sustainability-in-textile-usha-yarn/; Usha Yarns 
(2025) The Future of Recycled Textiles: Shaping Sustainable Fashion with Usha Yarns. Available at: https://ushayarns.com/the-
future-of-recycled-textiles-shaping-sustainable-fashion-with-usha-yarns/

Category Details

Company Overview Textile waste recycler; HQ in Ludhiana; founded in 1995

Key Facts
•	 12,000 MT recycling capacity (target: 24,000 MT by 2026)
•	 Clients: Adidas, Nike, Puma
•	 95%+ waste recycled/reused

Circularity 
Interventions

•	 Waste Recycling: Pre/post-consumer waste, PET to yarn
•	� Resource-Efficient Production: 40% less water, 25% more energy-efficient, 90% low-

impact chemicals
•	 Waste Management: Segregation of hazardous, non-hazardous, e-waste
•	 Certifications: GRS certified, Higg MSI for LCA
•	 Zero Discharge & Energy Recovery: Zero wastewater by 2025; waste-to-energy projects

Impact
•	 35% lower carbon emissions vs virgin yarn
•	 >12,000 MT textile waste diverted/year
•	 Reduced water, chemical, fossil fuel use across the supply chain

SDG Alignment
•	 SDG 12: Responsible production
•	 SDG 6: Water conservation
•	 SDG 13: Lower GHG emissions
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Chapter 7

Life Cycle Assessment 



Life Cycle Assessments (LCA) conducted as part 
of this study clearly demonstrate substantial 
opportunities for reducing carbon emissions by re-
integrating recycled textiles into the manufacturing 
supply chain. This approach can significantly lower 
the environmental footprint of textile production. 

The study was conducted using a mix of primary 
(process related data) and secondary (for fibre 
production and recycling data) data sources 

For detailed methodology, please refer section 14.4

LCA focused on quantifying the environmental 
impacts associated with the production of cotton 
t-shirts, comparing a garment made entirely from 
virgin cotton to one composed of a blend of 25% 

recycled cotton and 75% virgin cotton. The analysis 
is especially concerned with the climate impact 
in terms of power usage and carbon dioxide 
equivalents (CO2 eq).

Percentage 100%% 0%

Power 0.652 2.738(kWh/T-
Shirt) 0.153 0.255 3.798

CO2 eq 0.311 0.370 1.550 gms 0.080 0.140 2.451 

Table 1 LCA 100% Virgin Cotton T-Shirt

Process A - 100% Virgin Cotton T-Shirt

Parameters Farming Spinning Processing UOM R Fiber Knitting Garmenting Total

7.1 LCA for Cotton T-Shirts

Percentage 75%% 25%

Power 0.675 2.740 (kWh/T-
Shirt) 0.091 0.153 0.255 3.914

CO2 eq 0.233 0.372 1.550 gms 0.015 0.080 0.140 2.390 

Table 2 LCA 25% Recycled +75 % Virgin Cotton T-Shirt

Process B - 25% Recycled Cotton + 75% Virgin Cotton T-Shirt

Parameters Farming Spinning Processing UOM R Fiber Knitting Garmenting Total

Chapter 7 - Life Cycle Assessment
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Comparative Analysis and Conclusions
LCA revealed that using 25% recycled cotton reduces 
the total energy requirement and CO2 emissions 
associated with manufacturing a t-shirt. The total 
power reduction was marginal, but the decrease 
in CO2 eq was notably impactful, demonstrating 
a 3% reduction in climate impact. This illustrated 
the benefits of integrating recycled materials 
into production processes, not only for energy 

conservation but also for significant reductions in 
greenhouse gas emissions.

This data supports the textile industry's move 
towards more sustainable practices by quantifying 
the environmental benefits of recycling cotton, 
thus encouraging stakeholders to adopt recycling 
strategies to minimise climate impact.

LCA focused on the environmental impacts 
associated with the production of viscose t-shirts, 
comparing garments made from 100% virgin viscose 
derived from wood pulp to those produced from 

100% recycled viscose18 . The analysis particularly 
evaluated the climate impact in terms of power 
usage and CO2 equivalents, highlighting the potential 
reductions achieved by utilising recycled materials.

Table 3 LCA 100% Virgin Viscose T-Shirt

Process A — 100% Virgin Viscose T-Shirt

Percentage 100%% 0%

Power 0.188 0.126(kWh/T-
Shirt) 0.478 2.028 0.206 3.026

CO2 eq 0.780 0.110 0.080 gms 0.340 1.390 0.130 2.830 

18.	� Shen, L. and Patel, M.K. (2010) Life cycle assessment of man-made cellulose fibres. Department of Science, Technology and Society (STS), University Utrecht.

Parameters Wood 
pulp DWP Knitting UOM R Fiber Spinning Processing Garmenting Total

7.2 LCA for Viscose T-Shirts

Table 4 100% Recycled Viscose T-shirt

Process B — 100% Recycled Viscose T-Shirt

Percentage 0%% 100%

Power 0.188 0.126(kWh/T-
Shirt) 0.239 0.478 2.028 0.206 3.265

CO2 eq 0.110 0.080 gms -0.300 0.340 1.390 0.130 1.750 

Parameters Wood 
pulp DWP Knitting UOM R Fiber Spinning Processing Garmenting Total
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7.3 LCA for Polyester T-Shirts

Comparative Analysis and Conclusions
LCA revealed a significant reduction in climate impact 
when using recycled viscose as compared to virgin 
viscose. Specifically, the total CO2 eq emissions are 
reduced by 38%, illustrating a substantial decrease in 
the environmental burden. This reduction is attributed 
mainly to the avoidance of initial wood pulp 
production and the efficient use of recycled materials, 
which conserves resources and reduces waste.

This analysis underscores the environmental benefits 
of recycling viscose, demonstrating how substantial 
energy and emissions savings can be achieved. It 
supports the adoption of recycled materials in textile 
production as a viable strategy for reducing the 
industry's overall environmental impact, promoting 
more sustainable practices within the sector.

LCA focused on the environmental impacts 
associated with producing polyester t-shirts, 
specifically comparing the use of 100% virgin 
polyester to 100% recycled polyester (RPET). The 

focus is on quantifying the climate impact in terms 
of power usage and carbon dioxide equivalents (CO2 
eq), highlighting the benefits of utilizing recycled 
polyester.

Percentage 100%% 0%

Power 0.326 1.781 (kWh/T-
Shirt) 0.109 0.179 2.395

CO2 eq 0.530 0.180 1.000 gms 0.060 0.100 1.870

Table 5 LCA 100% Virgin Polyester T-Shirt
Process A — 100% Virgin Polyester T-Shirt

Parameters Virgin 
Polyester Spinning Processing UOM Recycled 

Polyester Knitting Garmenting Total

Percentage 0%% 100% 

Power 0.326 1.781 (kWh/T-
Shirt) 0.109 0.179 2.395

CO2 eq 0.180 1.000 gms 0.120 0.060 0.100 1.460

Table 6 LCA 100% Recycled Polyester (RPET)

Process B — 100% Recycled Polyester (RPET) T-Shirt

Parameters Virgin 
Polyester Spinning Processing UOM Recycled 

Polyester Knitting Garmenting Total
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Comparative Analysis and Conclusions
The aim of LCA study was to understand the impact 
of three different textile fibers compared to their 
recycled fibers on the environment. The various 
environmental impact factors – climate change, 
Eutrophication, Ozone depletion, Water use, Land 
use, Acidification, toxicity, smog creation etc., 
wherever applicable. The impact of fibre production 
or cultivation and recycling on climate has been 
studied in detail. However, the impact of process is 
limited to CO2 eq emissions, as recycling was the 
main aim of the study. Since the study was limited 
to cradle to gate, hence postproduction use, and 
Transport and Distribution have not been considered 
in the LCA assessment.

LCA showed that using 100% recycled polyester 
leads to a significant reduction in CO2 emissions 
by 22% per t-shirt compared to those made from 
100% virgin polyester. This reduction underscores 
the effectiveness of recycling polyester in terms 
of lowering the carbon footprint associated with 
the production of polyester garments. Power 
consumption remained the same in both processes, 
suggesting that the energy required for processing 
recycled polyester is comparable to that for virgin 
polyester. This indicates that the energy efficiency 
of using recycled polyester is equivalent to that of 
using new materials. Substantial decrease in CO2 
eq for the recycled polyester option highlights the 
environmental benefits of diverting used polyester 
from waste streams and reprocessing it into new 
garments. This reduction mainly stems from avoiding 

the initial production phase of polyester, which 
typically involves significant emissions from the 
extraction and processing of petroleum-based raw 
materials.

This analysis provides robust evidence supporting 
the shift towards using recycled polyester in textile 
production to achieve substantial environmental 
benefits, particularly in reducing greenhouse gas 
emissions. It advocates for increased recycling 
initiatives within the industry, promoting 
sustainability and resource efficiency.

The LCA results clearly show that integrating 
recycled fibers into garment production reduces 
greenhouse gas emissions across all three textile 
types, with the magnitude of benefit varying by 
material. While cotton shows modest gains (~3% 
CO₂ reduction), viscose and polyester demonstrate 
substantial reductions (~38% and ~22%, respectively), 
primarily by avoiding resource-intensive virgin 
material production stages. However, we note a 
trade-off i.e. slightly higher energy usage in recycling, 
up to 8% more in some cases. Energy consumption 
differences are minor, indicating that recycling does 
not introduce significant additional processing 
energy demands. Overall, the analysis validates 
recycling as an effective climate mitigation strategy 
in the textile sector, with the greatest impact 
achieved when recycled content fully replaces virgin 
inputs, but technological innovation is needed to 
make recycling more energy efficient.
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Chapter 8

Solutions/Technologies 
for Valorization of 
Textile Waste



The textile industry is increasingly turning to 
advanced recycling technologies to address 
environmental challenges and enhance 
sustainability. These technologies - Mechanical, 
Thermo-Mechanical, Chemical, and Thermo-
Chemical Recycling, each offer unique benefits for 
transforming textile waste into usable resources19. 
Mechanical recycling is cost-effective but limited by 
fiber quality degradation, while thermo-mechanical 

recycling allows for better fiber integration with 
some energy cost. Chemical recycling, though more 
costly, breaks down fibers to their monomers for 
high-quality fiber reproduction, and thermo-chemical 
recycling transforms waste into synthetic gas for 
broad industrial use. These 4 overarching recycling 
technologies includes an array of sub-technologies 
and can recycle different fiber types.

Table 7 Overview of Recycling Technologies

Technologies Mechanical Thermo-
mechanical

Thermo- 
chemical

Chemical

Open 
loop

Open 
loop

Close 
loop

Close 
loop

Pulping Solvent

Cotton   

MMCF   

Poly-cotton   

PES   

PA  

Acrylic  

Wool & blends  

Aramid  

Other blends  

Needs further development for the treatment of textile wasteDemonstration stageMature & commercialized

Description Use physical 
forces (cutting, 
opening, 
garneting,)

Combine physical 
forces and 
heat to melt 
thermoplastic 
textiles and 
recover the 
polymers

Use sulphate, 
sulphite and 
sulphur-free 
to produce 
cellulosic pulp

Use solvent-
based 
dissolution 
and filtration 
to extract 
polymers

Use partial 
oxidation 
reaction of 
polymers to 
produce syngas

Chapter 8 - Solutions/Technologies for Valorization of Textile Waste
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Category

Principle

Applicable Fibers

Advantages

Challenges

Leading Providers

Future Needs (by 
2030)

Current Penetration 
in India

Key Applications

Mechanical Recycling

Physical processing of textile waste to recover 
fibers without altering chemical composition. 
“What goes in, comes out.”

All fiber types (cotton, polyester, blends, etc.)

•	Cost-effective, simple.
•	Versatile across fibers.
•	Commercially mature with strong Indian base.

•	Fiber shortening (30–40%).
•	Limited performance for high-blend fabrics.
•	Market acceptance issues.

Laroche (France), Balkan Textile (Turkey), 
Dell’Orco & Villani (Italy), Perfect Equipment 
(India).

•	Manage high-blend fabrics better.
•	Market acceptance for products with ~65% 

recycled content purity.

•	High: shredding, baling, blending, open-end 
spinning.

•	Growing: hydroentangling, nonwovens, 
separation tech.

•	Open-loop: cleaning rags, padding, shoddy 
fibers.

•	Closed-loop: recycled yarns/textiles.
•	Innovations: blending with virgin fibers; “soft” 

recycling reducing fiber loss.

Thermo-Mechanical Recycling

Uses heat and pressure to melt synthetic 
fibers (e.g., polyester, polyamide) for 
polymer recovery and re-extrusion.

Synthetic fibers only (polyester, 
polyamide). Not applicable to cotton/
MMCF.

•	Lower energy use vs chemical.
•	Less quality loss than mechanical.
•	Proven in PET recycling.

•	Needs >99% pure feedstock.
•	Contamination & elastane difficult.
•	Limited textile feedstock availability.

Starlinger (Austria), Tecnofer (Italy), 
Toyobo (Japan), Yongxing (China), Zhejiang 
Boretech (China).

•	Melt filtration for blended/contaminated 
inputs.

•	Scale from PET to full textile recycling.

•	High: PET recycling lines.
•	Growing: insulation, functional 

nonwovens.

•	PET to yarn/textile reprocessing.
•	Insulation and functional nonwovens.

Table 8 Textile Recycling Pathways

8.1 Details of Recycling Technologies
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Breaks down fibers into polymer or monomer 
components via chemical processes.

Both natural (cellulosic) & synthetic fibers; some 
blended fabrics.

•	Near-virgin fiber quality.
•	Handles blends/contamination.
•	Enables true circularity.

•	High energy demand.
•	Mostly pilot stage for textiles.
•	Capital-intensive scale-up.

Infinited Fiber (Finland), Worn Again (UK), Cure 
(Netherlands), Teijin (USA), Aquafil (Italy).

•	Tolerate up to 10% elastane blends.
•	Lower energy costs.
•	Commercial-scale plants in India.

•	Low: R&D & pilot projects.
•	Examples: Worn Again, Renewcell, Infinited Fiber, 

Södra–Lenzing “Once More” process.

•	Polymer-level: dissolving pulp (cotton/MMCF), 
solvent/polyester recycling.

•	Monomer-level: methanolysis, glycolysis, hydrolysis, 
enzymatic recycling.

Chemical Recycling

Gasification (partial oxidation) of fibers into syngas 
(H₂, CO, hydrocarbons), further processed into fuels/
chemicals.

All fiber types, including contaminated or mixed 
waste.

•	Processes all fibers (incl. contaminated/mixed).
•	Produces high-value industrial outputs.
•	Established in other waste streams.

•	High energy consumption.
•	Limited adaptation for textile feedstocks.

Kinetics Technology (Italy), Sundrop Fuels (USA), 
Suncoal (Germany), Xylowatt (Belgium).

•	Major energy efficiency gains.
•	Textile-specific system design.
•	Integrate renewables to cut emissions.

•	Low: early-stage/pilot.
•	Interest in polymer-to-syngas applications.

•	Syngas conversion into methanol, ammonia, 
synthetic fuels, adhesives, construction materials.

Thermo-Chemical Recycling
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The comparative analysis reveals that no single 
recycling technology provides a perfect balance 
across sustainability, scalability, and quality:

•	 Mechanical recycling: Most mature, resource-
efficient, and cost-effective, but limited by 
quality loss and inability to handle impurities at 
scale.

•	 Thermo-mechanical recycling: Offers better 
quality retention for synthetics yet restricted 

by purity requirements and modest adoption in 
textiles.

•	 Chemical recycling: Holds the greatest promise 
for true circularity due to virgin-quality outputs 
and impurity tolerance, though it is currently 
energy- and cost-intensive and at pilot/
demonstration stages.

•	 Thermo-chemical recycling: Provides feedstock 
versatility and multiple industrial applications 

Parameter Mechanical Chemical (Polymer)Thermo-Mechanical

Energy Use Good MediumMedium

Water Use Good PoorMedium

Chemicals Use Good MediumMedium

Process Cost Good MediumMedium

Quality of Material Poor MediumMedium

Impurity Handling Poor MediumPoor

Adoption Stage Commercial & Mature Pilot/DemoLimited/Niche

Table 9 Comparative Assessment of Textile Recycling Technologies

8.2 � Comparative Assessment of Textile 
Recycling Technologies
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Chemical (Polymer) Chemical (Monomer) Thermo-Chemical

Medium Poor Needs significant improvement

Poor Poor Good

Medium Poor Good

Medium Poor Medium

Medium Good Good

Medium Good Good

Pilot/Demo Pilot/Demo Very Early/Conceptual

but faces energy efficiency challenges and lacks 
closed-loop potential for textiles.

Overall, mechanical recycling remains the backbone 
of textile recycling today, while chemical recycling, 
particularly monomer-level processes represent the 
most viable future pathway toward circular textile 
systems. Thermo-mechanical and thermo-chemical 
recycling will likely play complementary roles in 
addressing specific feedstock types and industrial 
applications.

By 2030, a hybrid recycling ecosystem, leveraging 
mechanical recycling for scale, chemical recycling 
for quality and circularity, and thermo-chemical 
recycling for complex and contaminated waste will 
be essential for India and globally to transition 
toward sustainable textile waste management.

For details, please refer section 14.5
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Chapter 9

Identifying Circular 
Economy Business 
Models



The transition to a circular economy in the textile 
sector requires practical, scalable solutions that 
address environmental, social, and economic 
challenges while reducing dependency on finite 
resources. Unlike the traditional linear “take–make–
waste” model, circular business models are designed 
to keep materials in use for as long as possible, 

Each model is explained through:

extract maximum value from them, and recover and 
regenerate products at the end of their service life.

This section identifies five key circular economy 
business models that have proven effective across 
global and Indian textile value chains:

Figure 6 Circular Economy Business Models

A concise overview of its principles and relevance to the textile sector.

Key principles that define its approach.

Challenges and considerations for implementation and scaling.

Curated case studies, presented in a standardised table format for easy comparison, highlighting global 
and Indian examples, their innovations, impact, and replicability potential in India.

Circular Supply Chain Model 
Integrates renewable, 
recycled, or biodegradable 
materials into production, 
keeping resources in 
continuous circulation.

Recovery & Recycling Model 
Reclaims fibres and materials 
from post-consumer textiles 
and production waste for reuse 
in new products.

Product Life-Extension Model
Extends the lifespan 
of garments through 
repair, refurbishment, 
remanufacturing, and resale.

Sharing Platform Model 
Enables renting, swapping, 
or reselling underutilised 
clothing and textiles, 
maximising asset use.

Product as a Service (PaaS) 
Model 
Shifts ownership from the 
consumer to the provider, 
with textiles offered as a 
subscription or rental service.

Chapter 9 - Identifying Circular Economy Business Models
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Table 10 Circular Model Case Studies

Case studies assessed

Case Study

Bamboo as a Sustainable 
Raw Material

Geetanjali Woolens

Carbios

Football Clubs & Fashion 
Brands

Puket – “Meias do Bem”

SOEX I:CO

Greenworms

Reverse Resources

Hybridworks

Mended

Silfir

Patagonia

Redress – Takeback 
Programme

Eslando

Nold

Trove – Recommerce OS

Business Model

Circular Supply Chain

Circular Supply Chain

Circular Supply Chain

Circular Supply Chain

Recovery & Recycling

Recovery & Recycling

Recovery & Recycling

Recovery & Recycling

Product Life-Extension

Product Life-Extension

Product Life-Extension

Product Life-Extension

Sharing Platform

Sharing Platform

Sharing Platform

Product as a Service

Core Focus

Renewable bamboo fibers as an 
alternative to cotton.

Closed-loop upcycling of post-
consumer textiles.

Enzymatic recycling of PET and 
textiles.

Jerseys and accessories made from 
recycled plastics.

Old socks into blankets for 
communities.

Retail take-back with automated 
sorting and chemical recycling.

Community-based collection, 
segregation, and upcycling.

Digital marketplace for textile waste.

Cotton recovery from blends; polyester 
breakdown.

Garment repair network via digital 
platform.

Durable garments with repair services 
and recyclability.

Resale and repair ecosystem.

Clothing collection for reuse, resale, 
and recycling.

Digital Product Passports linking 
brands and recyclers.

Commission-free peer-to-peer resale 
platform.

Brand-operated resale via recommerce 
system.

Country/Region

Global

India / Africa

France

Europe

Brazil

Germany

India

Global Platform

USA

Netherlands

Germany

USA

Hong Kong

England

England

USA
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Key Impact

Reduced water/pesticide use; renewable input.

Lower emissions; social upliftment.

Waste diversion; job creation.

Large-scale diversion of plastic; mainstreaming 
circular materials.

Waste reduction; social benefit.

Landfill diversion; industrial recycling.

Landfill diversion; community engagement.

Transparent waste traceability.

Waste reduction; water savings.

Extended garment life; artisan income.

Waste reduction; transparency.

100,000+ garments repaired; 935 tonnes plastic 
waste prevented; 98% of product line uses recycled 
materials

Landfill diversion; behaviour change.

Higher recycling; transparency.

Increased reuse; brand monetisation.

Landfill diversion; resale growth.

Ideas for Replication in India

High – needs certification, tech investment, 
awareness.

Already operational – can scale with better sorting 
and OEM ties.

Moderate – needs biotech partnerships and pilots.

Partner with Indian sports leagues; collaborate with 
luxury and fast-fashion brands.

High – leverage retail & NGO networks.

High – adapt sorting methods and retail 
integration.

Already operational – can expand nationwide.

Deploy in Tirupur/Surat textile clusters; integrate 
with EPR systems; link with government waste 
tracking initiatives

Moderate – adapt tech to Indian blends.

High – integrate with retailers and training 
programs.

High – needs recycling hubs and awareness 
campaigns.

Build repair hubs and resale platforms.

High – retail chains as collection hubs.

Moderate – pilot with Indian brands.

High – integrate with social commerce.

High – adapt to e-commerce and local 
refurbishment hubs.
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9.1.1 Circular supply chain model
The Circular Supply Chain Model redefines the 
traditional textile production system by replacing 
the linear “take–make–dispose” approach with 
a regenerative, closed-loop cycle. In this model, 
textile waste is not treated as an endpoint but as 
a valuable resource that is recovered, processed, 
and reintroduced into the production cycle. This 
transition reduces dependence on virgin resources, 
enhances supply chain resilience, and mitigates the 
environmental and economic risks associated with 
raw material extraction.

The model integrates renewable, recyclable, and 
biodegradable materials into continuous production 
cycles. By designing products for durability, 
repairability, and recyclability from the outset, it 

ensures that material value is preserved for as long 
as possible. Circular supply chains also enable 
manufacturers to gain greater control over material 
flows, improving predictability, lowering costs, and 
reducing waste leakage into landfills.

For the textile sector, the approach addresses rising 
raw material costs, resource depletion risks, and 
growing consumer demand for sustainable products. 
It aligns with “cradle-to-cradle” design principles, 
eliminating waste by treating end-of-life materials 
as inputs for new production. Technologies such as 
textile-to-textile recycling, mechanical and chemical 
fiber recovery, and sustainable blending (e.g., 
recycled with virgin fibers) are central to making this 
model viable at scale. 

9.1 � Circular Business Models - 
Overview

Resource Substitution 
Replace scarce or non-recyclable 
inputs with renewable, recycled, 

or biodegradable materials.

Market Demand
Premium pricing for circular 

products may limit mass 
adoption without strong 
consumer awareness and 

incentives.

Value Preservation
Maintain the physical and 
functional properties of 

materials through high-quality 
recovery processes.

Material Availability
Requires consistent supply 
of high-quality, affordable 

recycled inputs, supported by 
strong collection and processing 

infrastructure.

Closed-Loop Control
Track and manage textile 

products across their lifecycle to 
minimise waste generation and 

environmental harm.

Technological Gaps
Scaling advanced textile 

recycling methods remains 
costly and complex, requiring 
continued R&D investment.

Key Principles

Challenges & Considerations

Mapping of Textile Waste Value Chain in India54 <<<<
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9.1.2 Recovery & recycling model
The Recovery & Recycling Model transforms the 
way textiles are handled at the end of their lifecycle 
by reclaiming valuable materials from both post-
consumer products and production process waste. 
Instead of sending these materials to landfill or 
incineration, they are recovered, processed, and 
reintroduced into the value chain, either as raw 
materials for new textiles or as inputs for alternative 
applications.

This model operates on two interconnected 
strategies:

1.	� End-of-Life Product Recovery – Reclaiming fibers, 
fabrics, and components from used garments 
and home textiles through take-back systems, 
donation programs, and sorting facilities.

2.	 �Production Waste Recovery – Capturing and 
reusing manufacturing by-products (e.g., 
cutting scraps, off-spec fabric) within the same 
production cycle or diverting them to other 
industries.

For the textile sector, this model directly reduces 
landfill waste, decreases virgin material demand, 
and supports compliance with Extended Producer 
Responsibility (EPR) regulations. Successful 
implementation requires strong collection 
infrastructure, advanced sorting and recycling 
technology, and consumer engagement to return 
used products.

Resource Focus
Maximise recovery of 
embedded materials 
and energy from both 
post-consumer and 
production-stage 

waste.

Infrastructure Needs
Premium pricing for circular 

products may limit mass 
adoption without strong 
consumer awareness and 

incentives.

Born-Circular Design
Design products for 
easy disassembly, 

enabling high-value 
material recovery.

Consumer Participation
Requires consistent supply 
of high-quality, affordable 

recycled inputs, supported by 
strong collection and processing 

infrastructure.

Incentivised Returns
Use deposits, 

contracts, or product-
as-a-service models to 
encourage consumers 
to return used items.

Quality Preservation
Maintain material 
quality to allow 

recycling into high-
value applications, not 

just downcycling.

Technological Advancements
Scaling advanced textile 

recycling methods remains 
costly and complex, requiring 
continued R&D investment.

Key Principles

Challenges & Considerations

Mapping of Textile Waste Value Chain in India56 <<<<
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9.1.3 Product life-extension model
The Product Life-Extension Model challenges the 
“take–make–waste” culture by keeping products 
in use for as long as possible through repair, 
refurbishment, remanufacturing, and repurposing. 
Instead of discarding items due to damage, changing 
fashion trends, or perceived obsolescence, this 
model focuses on recapturing value from existing 
products.

In the textile sector, this means extending garment 
lifespans through design choices that prioritise 
durability and repairability, as well as establishing 

service models that make repairs and upgrades 
accessible to consumers. It also encompasses 
remanufacturing, breaking down products into 
components that can be rebuilt into as-good-as-new 
items.

For businesses, the model opens new revenue 
streams through repair services, second-life sales, 
and brand loyalty. For the environment, it reduces 
demand for virgin materials, decreases waste 
generation, and lowers the carbon footprint of 
production.

Durability by Design
Create garments 
that last longer, 

using higher 
quality materials 
and reinforced 
construction.

Consumer Mindset
Overcoming the habit of 

discarding rather than repairing.

Repair and Upgrade 
Services

Offer accessible, 
affordable repair and 

alteration options 
to extend product 

lifespan.

Service Infrastructure
Building skilled repair networks 

and logistical systems for 
garment handling.

Reuse and 
Remanufacturing

Recover components 
or materials from 

returned garments 
for refurbishment or 

reconstruction.

Consumer Engagement
Shift customer 

perception from 
disposable fashion 

to value retention in 
clothing.

Standards & Quality
Maintaining consistent quality in 
refurbished or remanufactured 

goods.

Key Principles

Challenges & Considerations
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9.1.4 Sharing platform model
The Sharing Platform Model maximises the 
utilisation of existing textile assets by enabling 
people and businesses to rent, share, swap, or resell 
underutilised garments and fabrics. By shifting focus 
from ownership to access, it reduces demand for new 
production, extends product lifecycles, and opens 
new income opportunities for owners of idle clothing 
or textile goods.

Digital platforms are central to this model, 
connecting asset owners with potential users 
through online marketplaces or peer-to-peer 

networks. Sharing models may operate as co-
ownership (shared purchase and usage) or co-access 
(temporary use without ownership). Both approaches 
increase asset turnover, reduce waste, and encourage 
more responsible consumption patterns.

For the textile industry, this model supports 
circularity by keeping products in circulation longer, 
delaying disposal, and reducing the need for virgin 
resource extraction. It can be applied to consumer 
fashion, corporate uniforms, workwear, or specialised 
textiles such as event decor.

Resource Efficiency
Reduce environmental 
impact by maximising 

use of existing 
products.

Trust & Quality
Require robust user verification, 
garment inspection, and hygiene 

protocols.

Economic Opportunity
Generate revenue for 
owners and provide 
affordable access for 

users.

Logistics & Infrastructure
Need efficient cleaning, storage, 

and delivery systems.

Digital Enablement
Use online platforms 
to manage listings, 
transactions, and 
quality control.

Collaborative 
Consumption

Promote a cultural 
shift from individual 
ownership to shared 

access.

Consumer Mindset
Overcoming hesitancy towards 
shared clothing due to hygiene 

or style preferences.

Key Principles

Challenges & Considerations
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9.1.5 Product as a service (PAAS) model
The Product as a Service Model shifts textiles from a 
traditional sales model to a service-based approach, 
where the manufacturer or provider retains 
ownership, and the customer pays for access or 
usage over a set period. Products are leased, rented, 
or subscribed to, rather than purchased outright.

This model incentivises durability, repairability, and 
high-quality materials, as the provider benefits from 
extending product life and reducing replacement 
costs. By controlling the end-of-life stage, providers 
can recover materials for reuse or recycling, ensuring 

that garments are responsibly processed and kept 
within the value chain.

In the textile sector, PaaS can apply to high-value or 
high-turnover categories such as corporate uniforms, 
outdoor gear, baby clothing, or special-occasion 
wear. It aligns business profitability with circular 
economy goals by prioritising long-term product 
performance over short-term sales volume. 

Table 15 Case Studies Product as a Service Model

Case Studies – Product as a Service Model

35.	 Trove. (2024). Trove: Recommerce Operating System. Retrieved from https://trove.com/

Case Study

Trove –  
Recommerce  
Operating 
System35

Country/ 
Region

USA

Key 
Interventions / 
Innovations

Product vetting 
and pricing; 
resale platform 
integration; 
logistics for 
collection and 
redistribution; 
data analytics.

Overview

Partners with 
apparel brands 
to take back, 
evaluate, 
and resell 
pre-owned 
products via 
brand-operated 
platforms.

Diverts garments 
from landfill; 
increases resale 
market share; 
strengthens 
brand–consumer 
relationships.

Impact (Social / 
Environmental / 
Economic)

Integrating with 
existing brand 
operations; 
ensuring 
consistent 
product 
quality; scaling 
logistics.

Challenges

Partner with 
Indian brands for 
resale programs; 
adapt platform to 
local e-commerce 
ecosystems; 
develop regional 
refurbishment 
hubs.

Ideas for 
Replication in 
India
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Long Term Value
Design products 

for longevity, with 
materials that 

withstand repeated 
use and care.

Mindset Shift
Require robust user 
verification, garment 

inspection, and 
hygiene protocols.

Access Over Ownership
Customers pay for 

product functionality 
without bearing the 

cost or responsibility 
of ownership.

Trust & Transparency
Need efficient 

cleaning, storage, and 
delivery systems.

Continuous 
Engagement

Maintain customer 
relationships through 
service, maintenance, 

and upgrades.

Logistics
Require robust user 
verification, garment 

inspection, and 
hygiene protocols.

Responsible End-of-
Life

Provider manages 
product return, 
refurbishment, 
or recycling to 

keep materials in 
circulation.

Regulatory Alignment
Adapting contracts 

and consumer laws to 
support leasing and 
subscription models.

Key Principles

Challenges & Considerations
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