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study serves as a valuable knowledge resource for advarl

competitive textile value chains in Undi a.

The textile and apparel sector is undergoing a profounc
circularity, and responsible production increasingly st
patterns. Udn this context, this Diagnostic Study Report
Textile Recycling Cluster represents a timely and val uée

ecosystem.

Pani pat occupies a unique position in the global textil
spanning over a century, the cluster has evolved into ¢
recycled textiles, supporting livelihoods for hundreds
domestic and international ma rPlpatrs.i cAd améd gguli at drhye fErua e
Uni ®medenpne expectations around textile waste managemer
content, clusters such as Panipat wild!@ play a critical

towards a circular economy.

This study stands out for the depth of its primary r esc¢
approach. By engaging extensively with MSMEs across dil
validating pndings through stakehol der consultations,
for infor memhkdencggi.siSauch di agnostics are essenti al for d
interventions, aligning public and private investments,

initiatives over ti me.
The report also oFers a replicable framework for other
beyond. As governments, development agencies, and gl obz:

t hr ough -bcalsuesdt earppr oac hleesd deivaigdneonsctei cs such as this wild.|

ensuring that sustainability transitions are inclusive,
We trust that the insights presented in this report wil
and coll aborative action among the actors at the cl ust e
other institutions towards strengthening sustainabl e t
Mr . Mukesh Gul ati

Executive Director
Foundation for MN$FME)C|Iusters
30"'Sept embedr 202
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Term Depnition

Recycled Textil Textiles pr od udccoends ufnmeorn}joprd spotsrt i a.
processed through sorting, tearin

Shoddy Yar n Lowost yarr1 made from mechanjcall
rags, widely produced in Panipat.

OpeEnd Spinning A . spinning t ? chnol 9 gy used to ? on
wi dely used in Panipat due to its

Sorting & Gradi Manual separati oh of u;ecj ggrment
and reuse potential ; tihret ennrssitv ea nsdl

Tearing/Shreddi Mecharﬁ cal openi ng of. waste gar me
Undimamde tearing machines.

. . Ratio of water o fabric in dyein

Liquor Ratio .
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Bi omass Brigquet Agiwiasbased soli fuel used i n boi
after NCR nor ms.

Value Chain LeaLoss of_potential val ue due tg i n
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Term Denpnition
. . Ability to track textile material
Traceability . .
product, increasingly demanded by
Digital Product EUmandated digital record containi
(DPP) origin information for textile pr
. Production model focused on reduc
Circular Econom . .
n use as | ong as possible.
Collective wu radin of MSMEs t hr
Cluster Develop P9 g )
governance, nnance, and skills.
Ehuent Load Combined chemical concentration d
processes, measured via COD, BOD,
. Eccient use of ener , water, ma t
Resource EcGcien gy ate a
waste and cost.
.| Direct, indirect €hacnhr emi s na
Scope 1/ 2/ 3 Emi . ( $) 0
operations.
Capturin waste heat from boilers
He at Recovery P . g .
reducing fuel consumpti on.
. . Units with | ow invdNRmesrst5tIkcervoerl es
Mi ciEmt er pri se . . .
turnover), domi nant in sorting an
Wor kers without contracts, soci al
Udnf or mal Wor kf of, . ) . .
in sorting buod stsocpraeagal ent. in
. Finance direardont aoPgeweidest machi
Green Finance .
power , ETP I mprovements.
. Buyer requirements on environment
ESG Compliance y d
performance.
Collectivmakieogssbnuctiurdu asgiwywd iva f
Cluster Governa g. . . w
government and institutions.
. hi f | ner ner , i n
Lowar bon TranslS . t_to cleane © _e gy eccient
emi ssions across units.
. ombi nin rants, concessional I o
Bl ended Finance g9 9
fund green upgrades.
. . . System ensurin no wastewater | ea
Zero Liquid Dis y g
nternally.
. . The techni ue-ende d& pii mna nthat ha
Rotor Spinning fq .p me
recycled npbres ecciently.
Hori zont al we f t and vertical w
War p/ Weft . ( ) (
fabric quality and strengt h.
Dyeing/ printin units that handl e
Process House _y g_p g
intensive stage.
Cluster Bedspre The integrated now from recycl ed
Value Chain exported globally.
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1. Executive Summary
1.1. Study Context and Rationale

The Panipat textile cluster, |l ocated in Haryana, stands
t he bodFasdcapital,j it processes nearl y 60% of Undi aAs
approxi madR25900 ¢Ear2eébill HYammually to the national text
exporasoalhMR9, 000 (Euo%ei2.). i dmis vibrant hub produces re

carpets, and home furnishings that reacjlpalrdtihc ud @amd gyt iEa
Ameri ca, Mi ddl e East, and Africa.

Despite its economic signipcance, t he cluster faces
chall enges. Outdated tiemdlemaosliogei epr,odruecsdwmcge and high
created a risk of trade barriicenss,s wecsheas athg BY Gt ebdbal
CBAM tighten environment al norms.,eBlpeeoaéty ¢sbei alepen
i nfor mada,gel,ovands ggernadgeat epobabaddi ti onal structur al cha

Against this backdrop, the present di agnostic study we

textile cluster through an integrated |l ens of wor kfor
readi ness. Key objectives of the study are
l1.Establish a baseline of energy use, emissions, and
2.Ydentify decarbonisation pathways aligned with Undi
3.Map gendered | abour patterns, skilling gaps, and in
4. Recommend policy, nnancial, andcanbonhntutaonsiati ehrat

1.2. Cluster Profile and Economic Landscape

Panipat has evolved from a traditional handl oom base i/
cluster encompasses around 6,400 micro, smal | , and med
weaving, dyeing, and pniohing opétatpilensalilmneadddier vi ce
cluster. Toget her , they process nearlmajo4ro@d@ritnprome ® it e

textil e gvmisvt elaernotulntlo 50 | akh tosoescadnpalimari hy AsomnE
and North American countries.

The sector directly and indirectly eg®dd%ywo meém.utMds ts wam

are migrants from Bihar, Uttar Pradesh, and West Benge
setups. Women are concent,r adred stni taoehtitnvgl griodpenst filait-n@r e
intensi vepayéengl awd | acking soci al protections.

Pani patAs recycled textile industrial footprint spans
Panipat, Karnal , and Sonipat. Specinc industrial zones
and Noorwala for sortingd ffari dpunniamg, Kamdi S&KRotaor s 2
Together, these nodes form a deeply interconnected net\

1.3. Environmental Footprint and Decarbonisation Baseline

Mosdaf the dyeing units have transitioned from coal t o
vary across units, | argely innuenced by the age of i nst
opportunities for tamrg@attesd atnec hpneorlfoogrymam@dg e bebslkemamak i o

'One Euro equal s208B wheni mn hmioddudy edas
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presented are baseevdelondi aggmmlisd i cs and stakehol der cons
identify i mprovement opportunities rat her than serve
enterprises or regulatory authorities.

The clusterAs dyeing wunitsb5bOarmi Islaiodn tlo tec ®@rss uonie waetaerrl y
however vary across di Ferent sources pointing to highel

exhibit varying |l evels of operational performance, wi
operratoraining, process optimisation, and strengthene
Digitalization and traceability arerbseéent ed aentaenr pe & s
certimsaltilbe GRS and GOTS have adopted partial tr-acking
based obaErdefrecords. There is growing awareness, howe:

mar ket prerequisite under EU csitrrcomnlgarciatsye nfaonrd aa esh a rcerde
Passport (DPP) system within the cluster.

1.4. Key Barriers to Decarbonisation

The study identines four broad categories of challenge:

1. Technological Barriers: Predominance of obsolete machinery, low R&D engagement, and limited
automation in sorting and finishing.

2. Financial Constraints:  High upfront costs for energy -efficient or cleaner technologies, coupled
with limited access to concessional green finance.

3. Institutional Weaknesses: Fragmented governance, weak coordination among industry bodies,
and inadequate policy integration.

4. Behavioural and Social Barriers: Low awareness of environmental standards, gendered
exclusion from skilling, and resistance to formalisation.
These issues collectively |limit the clusterAs ability
compete globally i ncaarnb oinnctreexatsiilneg|eyc dnoonny .

1.5. Workforce Skills, Gender Inclusion, and Social Dynamics

The study reveal s a clear mi smat ch bet ween the skildl

technedrogwyen textile ecosystem. Most wor ketrhgeoadc d eiarren i a1k
with | imited exposure to smanaegemedt tramaohngei pceineng
treatment, or occupational safety.

Women form the backbone of PanipatAs sorting and pnishi

skil |l ;pabyeitntgert echni cal -crudlteus adu enotranss,odiacc k of f or mal s k
working environments. sWargeea dd i sapnadr inoys ti swownedhe wo rrkaetres ar
basis with no access to social security, healthcare, oI
Recent interventiohedsusdeht abi nwp rRsehoroapne r rad g ivetsr, atdi @d s s
training on occ,lhmatei osnhaolwnh eparlotnhi se but remain | imited
responsive skilling ecosystem and formalizing infor mal
both social equity and industrial resilience.

Pagels5|
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1.6. Institutional  and Financial Ecosystem

Pani pat As i ndustri al ecosystem is supported by arounc
Organizations (BMOs), but omhHes e WoedM eosf ftahceim iatraet ea cptalvi
and infrastructure coordination but often | ack dedicat
Access to pnance remains uneven. While | arger enterpris
MSMEs and informal wunits struggle to access formal cr et
public schemes. Less thhare hx% esfsedantneramrciiads shupport ur
ZED, -TUSS or SUDBUAs GUFT scheme for green npnancing. T
capacity of bankers and pnanci al intermediari esblteo as:

business returns.

On the technology front, progress has bneoewn diynecirnegme natnadl
speed | ooms have been introduced -sicnalae freomd eardrnviaznacteido ru nii
cost and skill barrierstuEngageméhe WIUTRAR&ODUITn Ol hi ,
gap by supporting process innovation and equipment desi

1.7. Strategic Vision and Roadmap

The reportPemivpati oas UndamBenpreitr towar, and socially i
cluster .byAchG3e5ing this vision requires an integrate
priorities:
3 Energy and Process Decarbonisation: Promote renewable energy, energy audits, boiler retrofits,

and rooftop solarisation through blended finance.

3 Water and Chemical Management: Scale ZLD systems, encourage low-liquor and dye -free
technologies, and improve ETP performance through operator training.

3 Circular Value Chain Integration: Establish automated sorting, fibre recovery hubs, and upcycling
enterprises to minimize waste and increase material efficiency.

3 Workforce Development: Set up a dedicated Green Skill and Inclusion Centre to train workers 7
especially women and youth 7 in sustainable production.

3 Digital and Traceability Systems: Develop a cluster -wide traceability platform linked to DPP
compliance and green branding.

3 Institutional Coordination and Finance: Form a Decarbonisation and Resource Efficiency Cell
(DREC) under a cluster SPV to drive public zprivate collaboration and mobilize green finance.

Pagel6|
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2. Introduction
2.1 Contextual Overview

The Panipat textile cluster, globally recognized for
cornerstone of UndiaAs circudo&r caponhaimyj Raowpaasptrbee
the countryAs recycled st exntdeprwamsduwr, i arle nsetcrted mgyt hi tand
cluster contributes signipcantly to Undiap\pr dxixthiResl ye x
125000 croresneairtidyk 9 000g crores -hamabm exparhtich atrhee dest
European and American countries

However, outdated tethnehsgves proeecssese and high carb
the clusterMms cloonpgtiti veness, particularly under emerg
as the EU Green Deal, E S PsR, b aacnkdd eBpAIMI. d YA gwaai sn sutn dtehr t a k e n
comprehensive baseline of energy use, emi ssions, sust a
The objective of the study is to generate data rlequire
Consulst imgi#l s and to chart a structured decarbonisatio
the cluster.

2.2 Objectives and Scope

The study aims to undertake a comprehensive assessment

on i ts environment al performarcsd abbushiangatid lacewmihtit

pat hways { owar#doa, f*&sco®mder e.

3 Assetstke carbon dfootipei Rani pat textile cluster across
stages.

3 Udentsiufsy ai nabiilntgrigtaipsal operational areas includin
materi al ecciency, chemical managamensocitabhcieabli Usi gr

3 To assess current practctieas aovmdddapelf op .i mproving tr:

3 Priordéecaeboni sati on alpipgmedu nwittilresdndi aAs cl i mate con
gl obal trade and sustainability framewor ks.

3 Develop a roadmap for aa hgt eesnaf egaasdsi oannd enhance
competitiveness in international mar ket s.

The scope encompasses the entirssorneanyycl esdpithex tnigl, e wea

nnishing, and awiltiled e pploaeiss edn energy ecciency, rer

traceability systems, and resource optimizati on.

2.3 Research Methodology

The study empledeéethod appgMuwlatcihpl e data sources gnlkdatanal’
combined quantitative and qualitative tools to ensure |

3 Primary surveys and unit -level field assessments to capture ground level data on energy, water,
chemical, material, traceability mechanism, use of digital platforms etc .

3 Focus group discussions and stakeholder consultations with industry representatives, associations,
technical experts, Business Development Service Providers (BDSPs), government stakeholders,
policymakers etc.

3 Carbon footprint assessment frameworks and benchmarking against global best practices to evaluate
performance gaps.

3 A targeted literature review of national and international decarbonisation pathways and emerging
sustainability standards in the textile sector.
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This -mudbhged & triangulation methodol ogy enabled a con
sustainability performance and i mprovement opportuniti

2.4 Limitations of the Study

3 The analysis is based on sample -level data collected from individual units, focus group discussions
with BMOs and associations, as well as consultations with stakeholders including technical experts
and BDSPs. As such, it may not fully capture variations a cross all cluster units.

3 Reliable data on energy, water, chemicals, materials, and traceability were limited, affecting precision
in carbon footprint calculations.

3 The study reflects the current technological and operational landscape and does not account for
future policy shifts, trade dynamics, or disruptive innovations.

Despite these constraints, the findings provide a robust baseline for targeted decarbonisation strategies

and a roadmap t o strengthen t he c | uMdoweverAthe twnowert ai nabl
employment and number of enterprises engaged is a function of performance of the cluster during any

period.
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3. Cluster Profile
3.1. Evolution of the Recycled Textile Industry in Panipat
Pani pat, once kMaowabHhHaasatRame uprastha and famed for it

(1526, 1556, and 1761), has transformed from a | egenda
textiles. This shift began after the Partitiodhof JbhaaTdg

and Multan settled in Panipat. Bringing their traditio
| ooms, |l aying the foundation for the cityAsemodarneex
recycling.

Fi gdr eHi stori cal Paweé Rapmehte dOiTexttend e

1950s 1970s 1980s 1990s 2000s 2010s 2020s

Partition & Revival Birth of Recycling Industrial Take-off Expansion & Export Global Reach & Responsible The Circular Leap
Industry with Italian Link Growth Sustainability Shift Production Era

Refugee weavers from Used garments from Machinery imported The cluster scaled Exports expanded to Industry embraced Adoption of dye-free
Sindh, Jhang, & Multan  Europe and the US from Prato, Italy enabled rapidly with integrated Europe and North environmental yarns, ZLD systems,
revived weaving using began arriving, large-scale shoddy yarn sorting, spinning, and America; cleaner standards, worker PET recycling, and

pit looms, laying the sparking Panipat’s production and weaving units; exports production and energy-  safety, & compliance advanced sorting
foundation of the recycled textile trade. formalized recycling grew across Africaand  efficient practices with global technologies signaled a
textile industry. units. Asia. introduced. certifications. shift to circularity.

The Birth of a New Undustry & Uts Connect with Utaly

Udn the 1970s, PanipatA As textile sector under went a t|
shi pments from Europe and North America. Local entrepr
garments, establishing the XbuhdateonwcbifngnidubAsDIt avege.
l'imited supply of wvirgin wasttaena-etFeesit itvier readv tma ttee X tail .

The 1980s brought the nprst wahhenotesveacodmsdnma ehi me g ahr ae
Prato,aldtiaty known f orwe¢eianipiolret eide caynedl i ® g F anv oFuarhar bal dee .
policies, combined with public policy for MSME suppor:
rapidly. With that, some of the informal sorting yards
rags wer e srheddodyn. yaasr n

The production of shoddy yarn was driven by economic
reduced input costs compared to virgin cotton or wool,
durries, annda sysarmarfkert s at hom@handv aiblr aidlIti tsyle awmfthdl ow
machinery from Prato further all owed PanipatAs entrepr e
i nvesttnuernti ng shoddy yarrrmviimtgo i momtohv agd i ommstand a scal abl e
Undustri-afF Hxapkoert Gr owt h

By the 1990s, Pani patAs recycling industry had gained
operated around the clock, and skilled workers from nei
city evolved into an insgetgrmagevardosyspiemniodg rmigl | s, d
wor kshoparni ng Sihto dtdlye Ytairtnl €apiit alred¢y heddaproducts four
in Africa, the Middle East, and Latin America

Through the 2000s, Pani pat Asr treaeriykceltesd itne xB u rl cepse ,r eaancdh eAl
vol umes rose steadily as buyers were drawn to the aFor

Pagel9|



Di agnostic Study Report on Sustainability Readiness of | .wPanipat F

Foundation for MSME Clusters (FMC)

the following decade brought increasing scrutiny over
cluster began adopting cleaner and more eccient product
State Govemalammtst Debveesl o p Baennkt thodfi a (,SUaBhBlH pau of Energy E
(BEEnar king the beginning of its journey toward responsi

The Circular Leap

By 2020, Panipat ss-anddchoserbsanshdsemati on. Unspired
responsible circular economy and ESG compthaagthbl|leinadrt
measurable interventions

3 Dye-Free Yarn Production:  Several mills have started producing dye-free yarn directly from recycled
textiles, using the inherent colours of waste fabrics. This approach eliminat es the need for water -
intensive, chemical -heavy dyeing, significantly reducing resource use and environmental impact.

W

Effluent Treatment & Water Management : Several units have invested in Effluent Treatment Plant
(ETP9 systems as well as in Common Effluent Treatment Plants (CETPs) to reduce wastewater, aligning
with stricter environmental norms.

3 Certifications and Compliance: Many enterprises have obtained globally recognized certifications
such as Global Recycling Standards (GRS), Global Organic Textile Standard (GOTS), OEKO-TEX, and ISO
9000, validating recycled content, responsible sourcing, minimal chemical use, and alignment with
global ESG standards.

W

Technology Upgradation : Few MSMEs have introduced mechanical sorting technologies to improve
accuracy and reduce manual errors

W

Expanded Recycling Scope: The cluster has diversified into PET bottle recycling, blending recycled
polyester with textile fibres to expand its circular footprint beyond cotton, wool, and acrylic waste.

These actionisndiotbaeetavaee yi sidwea vsehni frte cfyrcolm nag cepcsdié le ntt 0o ¢
and compdriiasmmrcteed circul ar , ppoductiiommngysthemcl uster as

circularity in the textile sector.

Today, Panipat i s mor-iet tihsaana ac mrrietciyecdli ngpodarbin the gl oba
cluster processemermpotseéextile waste from developed count
fabrics, and home textiles back to internatéowast enar We
doing so, it extends the I|Iifecycle of textile materi al :
Through resydhinngpg, reand repurposing, Pani pat demonstr a
embed <circularity into production, optimising resour c
cluster stands as a symbol vfatjeeastioreyncef apeo@ldapt pees
purpose woven into the fabric of sustainability.

3.2. Geographic Spread and Cluster Boundaries

Though formally anchored in the Panipat city of Haryanece
admi ni strative borders. -ubthaex tasrmldlseeimz ahésdalrekéi bosmin
corridor that spans around the city, inpltrating into
and Karnal as well. Each neighbour hood and cv,i Islpaegce acl o nz
in di Ferent parts of the recycling vakeuveishpiaced bebog
further explained in the paragraphs thereafter.
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FigerGeographical Map of Panipat Textile Recyclin
N

Panipat Textile Industry: _ |
Cluster Concentration Map 5

DISTT.KARNAL

A
\\‘*’ 4
400+ Units —& S Gt
iy °

&/
,@thainswal
30+ Units

Kurad Road
100+ Units

DISTT.JIND

UTTAR PRADESH

Legend
@ Dyeing
C  Printing
@ Sorting
@  Spinners/ Open End Spinners
@ Weaving

=== District Road

Link Road

Mational Highway
mmEm FPanipat Bypass

Canal DISTT.SONIPAT
- ‘Yamuna River T
LTS
D District_Boundary \%
) 0 225 4% & 9 135 18
ID City Boundary ——— Kil

Each region within this expansive <cluster has evol ved
expertise, infrastructure, and decades of specializati

Un the | ocal i tKiadrsi oRoaBdh,aiGlwdalUnduasnd i BBeRrosAadte aP a moiup eetr )di s

skill ed workers meticulously sort piles of di scagded
sorting, zmareksi ng the starting point of the textile recy
Gohana RoddalRaadey clusters where vast guantities of
categorized by colour, fabric type, and reuse potenti al
Un the newer industrial townships of Sector 25 and Sec
These areas constdyat pgtofelPmmiimaitpalhousing facilities
fabrics are revitalized wWihteh Odaw Undlusurr i and Atrexat wmmed. s |
Road corridor also house several dyeing, printing, and
Thepinnuiniigirse concentrated along Alipura Road, Dadol a Rc

Craw al a .RofThdese areas serve as the clusterAs production
into shoddy and recycled yarn.

Further west anrdo asdosid thganal aRd ad, J Rwaarda ,h ossnd cBapaleir s e
weaving, printing, and dyeing. -sTchaelsee fzaonmielsy iwnotrekgsrhaotpes
i ndustrial units, ensuring nexibility and diversity in
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The nnal stage of the recycling chain thrives in Sect (
Colony, and Shiv Nagar, where dense networks of | ooms &
furnishings ., duup(indssrt edogv, e kheggo)t,t oaanfdohrr ogw so)b a.l mar ket s

3.3. Scale of Operations and Diversity of the Cluster
3.3Skale of Operations

Every day, the Panipat Recycpmrdo XTienda, tiodOdy @Gleu sti €r tpmMoaee s
wastienported and donilehsitsi csibnogtlhe c¢cl uster accounts for a

i mported textile recycling vol ume, underscoring its n
economhnesaverage innow of approximately 170 containers
around 22 Bbhndgpeatwbhetethe estimated annuwhHi cihnrpoquu atlo
around 14.5 peark hyTshaoraenessul ts in the recycOl8eaklyaronmpe ® dp
annum, including the shoddy yarn.
Figure 3: Scale of Operations
Textile Waste Imported From
Europe, United States, Canada, and Australia
Results Achieved
~14.5 Lakh 545 )= ]5]alululsial)ts alulstslsta]s] Yam prociucton of about
‘? N Metric Tones /Year 5alalatss]afa(ls]a{ats]slalal=ta]a!
'-T Total textile waste 54 ]a]s]alululsials)stalalulstelsta]s]
vy \ ~4.000 reaching Panipat FEEEEEEEEEEEEEEEEEE -~
‘? ,i'ﬂ Metric Tones /Day annually S)alalalulslsisials]slajslslsls]slalal 08 Lakh
A Processed by Tones /Year
17 Panip_atkeqnled
Textle Gluster Including Shoddy Yarn

4 ,

that is ~ 170 containers /day

This cluster handles major share of
India’s textile recycling imports.

The cluster al so processPeEsT a peoshmgket byl eerod utmer eoght hal a
nbrneateri al s, with industbdy, 0e0sOt+i mmaettersi cs jutlgopepsetrsi nigf t oP EyTa r

annually for carpets, bl anket s, a nhla sneadt t m epchys sekog chemit! | o
represents a mdMNROHB OWalcued esh,pdrmdammausicegtabut growing
recycl ingt hcaap accointtyrasts with China's more advawicerde pol

recycled polyesl14% @fp btoteartkse tf.or
The table below outlines the approximate scale and f unc¢

Tabl:e Segwmesld stri buti omi todhir M8MESBS i n the Cluster

Product Spinning Units Sorting & Value Addition,

Segments Manufacturing (Shoddy & Grading Stitching & Finishing
Units Open -End) Units Workshops / Vendors

Approx. No. of

. 4,850+ 147+ 575+ 355+ 73,000+
Units

Typical Annual
Turnover Range 0.5 7500+ 10 z 500+ 0.57z50 0.5z50 0.05z10
(INR Crores)

The table below preseretsitschei butmownwenf textile units wi
Cluster, illustrating the variation in economic scale a
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fall wilthNBE5 drlaoerde-15000 cit ear @ ss\vegrme,ntrsenecting the dominanc
smasdal e units. Manufacturing uni 4 s8é&®trarbItihseh nheanrtgse,s tf osl
dyeing, sorting and grading, and spi nmsicnag eu neinttse.r pA issneas|

in EtRBQ50 crore rangsecalwhiluNROtOac(ger e and above) are pri
i n spinmamgufancd urnolgudi ng eevenbbtdeppmst Ther ggsata ehlring hul
di veirmcdustri al base, domi nated by MSMEs with | imited c
targeted pnance and technology interventions.

Tab2e Turnover

Only Manufacturing
Manufacturing and Export
Units Units

Di s tTreixkk u tl ieo 5 eAyarend s

Sorting &
Grading Units

Turnover range/ annum

. Dyeing Units Spinning Units
(in INR. crores) yeing P 9

500 150 - 250
300 100 - 100
200 400 60 - 140
150 340 40 - 75
210 600 5 50 5
130 1,250 - 90 5
100-500 50 700 - 3 -

10 10 - 4 -
Concentration of textile units by turnover range: High -:I Low

3.3D2versity of Major Recycled Products

The cluster specializes in a wide rangedoonie srteiccy ccloends utnepx
and exporti malrkeitrsg:

3 Limited re-processingitems and apparel accessories (e.g. zips, chains, buttons etc.): During sorting
and grading, a portion of textile waste isre -processed and sold to downstream market s, while apparel
accessories are separated beforehand and sold by weight in the domestic market.

3 Shoddy yarn is produced by tearing old woollen and acrylic rags into fibores and re  -spinning them into
new yarn. In Panipat, it is primarily associated with woollen and acrylic  -based recycled yarns used in
bl ankets, rugs, and dur r i es  roducerbfishoddy yarn.&hedermrgcyclech di a A's
yarn more broadly refers to yarn made fromre  -used fibres -wool, cotton, or synthetics -through newer
technol ogi es. While often used interchangeably with
carbon footprint, requiring less energy and fewer virgin raw materials. By reusing existing textile
waste, the process avoids energy -intensive raw material extraction and reduces associated emissions,
making it a more resource -efficient and climate -friendly alternative.
3 Blankets: Recycled fibre -based blankets produced in Panipat cater to government procurement (e.g.,
disaster relief, defence, railways and others ) and international humanitarian aid agencies such as the
Red Cross and UNHCR.
3 Carpets and Dhurries:  Waste cotton and synthetic fibres are woven into low -cost floor coverings.
These products are in demand in both domestic low -income housing and export markets in Africa,
Latin America, and the Middle East.
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3 Home Furnishings: Includes rugs, mats, cushion covers, and throws, primarily manufactured using
leftover fabric and yarn blends. These products are exported widely and have growing acceptance in
sustainable home décor markets.

3 Industrial Rags and Wipers:  Textile waste is also converted into cleaning cloths, rags, and wipers
used in automotive, oil and gas, and heavy industries.

Figure 3: Major Recycled Textile Products Produced in the Panipat Cluster
Gl Clothes_& ShoddyYarn Carpets And Dhurries | Home Furnishings
Apparel Accessories

A A A A A
o @ @ ® ®

3.4. Employment Dynamics and Production Structure of the Cluster

The Panipat textile recycling cluster i s one of t he
manufacturing | andscape, 4ebQadmkéhenn acsntosnat eds diver
Empl oyment is spread across sorting and grading, shodd
home furnishing, nni shing, and a vast network of stitoc
jobs arentoated in micro and infor mal enterprises, par
actisvitthiaet rely heavily on migrant and wongd0%wofkehs.t #
wor kforce are women, mo st o f-i nnchaoome | a-rlea eanugriage d a ¢ ni M iotwi
sorting,estThecbhvapgall empl oyment pattern renects a com
where both for mal and infor mal enterprises contribute
allied services.

Tab3e Esti mated Empl oyment Spread Across nits

Nature of Employment Estimated Workers

Suprfort and Logistic Driver, Loader, Warehouse, Traders, Labours 65,000
Services
Vendors Raw Material SL.Jpplier, I?yes & Chemicals, Machinery & 45,000
Spare Parts, Allied Services
High End Furnishings & Stitching, Automatic Tufting, Weaving, Embroidery, 110000 THitiitiItIPIITTII IR PR P IR
Finishing Packaging T
Carpet and Rugs Weaving Home-based & Loom Operators, Manual Tufting 70,000
Dyers Skilled, Semi-Skilled, Un-Skilled 45,000
Yarn Manufacturing Skilled, Semi-Skilled, Un-Skilled 80,000
R d Material Wast
caped Materal Waste  nformal 10,000 e
Handling
Sorting & Grading Mostly Women 25,000 PP

The producti on structure of t he Pani pat cluster rene
manufacturing andasedyplrodeskesh both in terms of cap
intensity. Virgin yarn andefnashrviec amrdo chu gythil oyn aiug ooreap ietda |
spinning and weaving machinery that demands signipcan
wor ker s. Udn contrast , -bRaasreidp aitn\dsu srt e ¢g/y cilseé dfi acrd ropthcdhrde pkealdo o
manualrts ng, cutting,emgdagsipingni mgpd Dipiesms s-egmbrt empbuoyte |
much of it infwagal basdddawiyh a high concentration of
sorting and pnishing operati ébnmss.edOwvreordeelll ,r etndag i ntrsaedcay clhdew
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empl oyment system, represeinntienrgs iav ed i psati nway vwei tlhaibnoutdnd
textile economy.

Fi gur eCapital, Labour, and Employment Dynamics Across
Virgin Yarn/Fabric Recycled Cloth-Based Recycled PET-Based
P Requires heavy investmentin P Uses semi-mechanised P Uses semi-mechanised
automated spinning, weaving & shredding/spinning machines, shredding/spinning machines,
finishingmachinery. lower cost than virgin. lower cost than virgin.
» Highly automated, fewer workers » Manual sorting, cutting, grading, » Skilled operators needed but most
pertonne. spinning; very labour-intensive. processes automated.

Capital Intensity

P Mostly formal workforce in mills » Dominated by informal, daily- » Partly formalised; informality
with contracts & compliance. wage, and family-based workers. mainly in collection/segregation.
Informal Employment Share
High (-40%) Moderate (-20%)
P Limited roles, socio-cultural » Women concentrated in sorting, P Lower than cloth recycling dueto
barriers in factory settings. grading, finishing technical/chemical processes.
[ [ L .
High Low
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4. Cluster Stakeholder Landscape

The Panipat Recycled Textile Cluster represents one of

integrating diverse stakeholders across the textile va
interlinkages bet weredcu gtrraidalt iiomrad v astkii édrt, yvaermnd esnu srteapir neanbei
EFective stakehol der engagement and inclusive practice
growth while ensuring equitable social and economic ouf

4.1. Key Value Chain Stakeholders

The Panipat textile recycling cluster is one of | argest
Small, and Medium Enterprises (MSMEs), which form the b
are very few | ddgegssenthamprli009eoperating in the cluster,
with integrated manufacturing systems in house. AIlIIl th
diverse range of activities startmngg WwWeaw s@randgpnigsh
of recycled home textiles. Some of these enterprises al
engaged i n, whil e others are relatively bigger with h
requi rembébet senterprise size typically varies based on

advancement , and target markets (domestic vs. export).

Tab4e SBazsred Classipnpcation of Cluster Units and Their T

Post consumer textile i . .

waste sorting yards Erc:irtrge—based stitching Handlooms Carpet weaving units <INR1Cr <INRS5 Cr

including manual tearing
Comanuns T et

Ginning & Spinni Dvei Power-loom based

inning & Spinning yeing R <INR10Cr <INRS50Cr

s s

Semi-mechanized yarn A A Contract manufacturers

production Blankets making units of final products <INR50Cr <INR 250 Cr
oo | imesment |

Fully integrated Automated blanket/

exporters carpet exporters >INR50Cr  >INR 250 Cr
Open En8Shaddy yarn production, the clusterAs core actiwv

operating mechanised setups that supply yarn across th
medi um and | arge enterprises, nhanbyuywirtsh, ewhpioyreta nadnrdp eitmss,

furnishings are produced mainly by micro and small uni
engaging women workers in stitching and pnishing. Sor
i nf olrmand -fwami | whereas npnishing and packaging +wmdidts f
extensions. Etxymwirdalhloywsmedmana e ilmtregeer at ed design, pro
control, linking the cluster to gl obal mar ket s.

Page 6|



Fi gbrPeani Batycl edClTextted eManp

Panipat Textile Cluster Map

- Forward
Backward Linka; -
chow: inkages Linkages
Cluster Heart
Textile Waste Suppliers
Wirgin Fibre & Virgin Yarn
L Suppliers | 0 S —
roox i Spinning & Yarn IDYErs & Pm'casing_|I i _i
Machnery Suppliers Nos {ad | L t | Exporters & Trade Associations (4 ) 1
i Associations (4)  JAssociations (2 ) | I |
L s r e r e e e = e = = ————— - —_— b o = = o m ——  ——— ——  ————— ——— —
. ) A
Chemical Suppliers
Sorters & Graders 1 Ginners & Spinners (1474 } Integrated Manufacturers and International
(2254} Exporters - Carpets, Bed Linen, Markets Brands (
BDSPs (60+ ) Blankets, Other products as per
Transporters | 15004+ ) \ 3 Dyers (355+) ——p customer demnads (3300+)
o = P (3] only (b} ] ->
. ) > eaped Materials Exporters | Exporter/Domestic | Indirectly/Domes
Technical Agencies A
£ ) Enterprises (350+) =2000 both = 800 tic =500
CETP(2) v
> i ishi Total
Units dealing in Reuse textiles b Domestic Hor_ne Furnishing |_.) Domestic Market
(4504) Manufacturers (High End Products ) | Number 3 Brands [ 200-1000+ )
(150+) of
agents/ve
ndors in
Mormal Domestic Home Furnishing and the local
other Products Manufacturers (1150+) market -
——ETVIToTTTETTaT AT jees s msmsimemeimei e = cluster
Labour Regulatory ! Manufacturing (Carpets, Blankets, ! {1000+
Framework (5) -l Furnishings, General) Associations (B) Nos)
Banks & Fls (20 ) Rejected/Surplus material handling 5
_________________________ Enterprises (70+]
Pallution Control Board i Industrial, Development & Sustainability Virgin Polyester Products Whole sale Buyers {
1) b !________555_05191;_10_.-._5[_5_} _______ _! Mnaufacturing Enterprises (2504) 200+ )
Promotional &
Development Institutions i Cluster Support Services & Other i :\ﬁrgin Polyester Product Associations | 2:
(8) ' - 1
R Associationst) B SO -

Local Government &

Statutory Bodies (6)

vyvYvy

Page 7|




Figér eTypical Products and Dominance of Enterprises
Size Dominance Key Characteristics Size Dominance Key Characteristics Size Dominance Key Characteristics Size Domi Key Ch
lMedium&SmaLl » Mechanized l P Exportfocus .-Mlcro&SmaLL P Low-capital 'Mlcm&SmaLl P Patchwork
P Cluster-wide . P Government & P Powerloom & P Stitching
demand & Medium & Large aid buyers handloom mix B
» Dyeing; women-
P Coreto recycling centric
Size Dominance Key Characteristics Size Dominance Key Characteristics Size Dominance Key Characteristics
. Micro (informal) | . Mostly informal lMicro&SmaH » Subcontracted . » End-to-end
N exporters
» Family-run » Value-add
setups processes P With in-house
& Large & Medium QC & design
4.2. Industr ial Associations & their Relevance
Pani pat As textile recycling sector i s supported by
cooperatives, representing a diverse base of mi cr o,
organisations facilitate catVecaitskd | epreesred mtpanteindan, amd
hel ping create a more coordinated and resilient indust
Promi nent associ atPHaomisgaiproaltiedes tAlsesoci ation (PEA) Pan
Haryana Chamber of UnduasndilksUmadida CWonmkelrere, & ShoHdhgy Mi
serve as key platforms for advocacy, capacimaynbai hidnag
for mal representation and regul ar engagement with gov
acliated with multiple associati onslndetpoetnadli,n gt hodnb et haeri e
business smeimpeorgani sat,ilocy ( BMOswn iaaddssoduatiamispat
Together, they form the institutional backbone of Pani
Tabbe Key Undustry Associations in tthe Panipat Text.
. . Member ship base arnMaj or Se
Associ ati on .
Representation Rendered
As per t}
Haryana Chamber of Commer YN industry assodprovided
HCCY Cha
Facilitatf
Expeorrti ented textijexport
. . furnishitn ina ansl romoti o
Pani pat Exporters Associ a ap in yo P .
underHamel oom Expogcertinca
Promotion Council |market
intellig
Resource
ecciency
progr ams
. . . . artici
(SN I I T SR DA VAN - NI NN -l Y ar n and fabric dyp P
regul ato
compl i amd
technol o
support

2Government of

https://dcmsme. gb#%/. DhOP I%%DGP RANUBAST H2162015

Undi aBr Mefhi indysof i MEMPr o MISBAEWE | cPmme mptat U Dd tsitzt 6 tcea
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Udn recent years, PanipatAs textile recyclingiedosmatem
and semganigyeodipi sgsietpaesticulaaodti mgnongt i t c haidndgi,t i aomd
wor kerd§hese include womenAsgrsdu p,icrivaisgt eg rpoi ucpkse, r snoerttweorr Kk s
|l ed weaving units, typically operatinrgumwiaéerht exr mreii sgehsh otul
l abour , space, and resources to manage nuctuating wor
average sofgrowplh agges from 20 to 50 members, smaller fo
and | arger for sorting and col |l eetuipprorenintes. woThaesy f8Ip
mi grant and women workers, oFering socialsandntoobpmaimi o
environmeeaesger oupiamges | ar goerlgyans e et and operate-fiommalnf or
structures, formed througkomutrumalt oasdaciidtiitan iom.swdd p

i nstitlutfioosntaer i ng wunder dedi cated government progr ams.
potenti al with ongoi {NRLMnpi-@iBkEt i oes Harkan®AYextile Clu

Scheme, should they f dirhmdlri zeemearmgdke nce g iretnercit\vse na nroodnenhu n
collectivisation, strengthening resilience, inclusiven
chain.

Fi gudrEaner gi ng an&Grenpommahe Panipat Textile Recycling

Women Stitching Groupings

P Informal groupings of home-based workers engaged Helps secure consistent orders from exporters,
invalue addition enables wage negotiation

Sorter Groupings

Grouping

Types P Small groups working under sub-contractors, mainly

women

In early stages of collectivization; potential for
skilling and social protection delivery

Waste Collector Networks

P Loose networks among scrap dealers and waste Can be organized into groupings for better pricing,
pickers formal registration, and equipment access

4 .3. Financial Institutions and their Contribution

The textile recycling industry in Panipat, comprising
depends signipcantly on nnanci al tbrasntkii tnugt)i ofnesr (vwarn ki nt
machinery wupgradati on, ex ppoprotDEnsnpintcd ntgh e aprde scerecdd to fs us e
and cooperative banks, access to for mal credit remains
womeined enterprises due to inadequate . Thél atester anboyv
beneg from a wide network of nnanci al institutions an
through government departments in partnership with ban
enterprises are |l argely met ,r amincortoa bal ned cirnefdortmagla pu npietrss
nnanci al system.

Tabé:e Financial Unstitutions Supporting MSMEs

Typef UnstitiUnstitutions Pri mary Role in the Cluster

State Bankuanfi alb 3 Working capital loans and term loans for machinery
Nati ona,l BBaamnkk o f 3 Exportfinance & LC handling
Canara Bank,etltC 3 Mudra/CGTMSE loans for small units

Public Secto

(PSBs)
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Ty pef Unsti Unstitutions Primary Role in the Cluster

3 Commercial loans for medium and large enterprises
vat e BankjgibEsEeR dCYCUlet cAx including exporters
Digital lending and supply chain finance

Micro -credit for home -based workers and artisans

3
Regi onal 3
3 Support for smaller units in peri -urban areas
3
3

( RRBS) Haryana Gramin

Small business and trader credit
Finance for sorters, home -based and informal
enterprises

Pani pat Uorpb aBha ntk

Coeoperative Hi .
P District - CgnBank

Baj aj Finserv,
LendingKart, qgq
et c.

Unsecured business loans for MSMEs
Short-term working capital & invoice discounting

NBFCs -BBokRin
Financi al Co

(NGNS N-Il Bandhan Bank,
VIR ARG Mi cr opnance,et®v

3
3
3  Group -based lending to women workers

3 Informal finance for PET collectors and sorters
3

3

< T

Technology upgradation (CLCSS)
Gover nment Bank Co-financing clean energy and sustainability
MS ME S eotl oyr interventions
3 Cluster development and capacity building support

sSsUupBY (Smal |
Devel opment
Undi a)

NABARD ( Nati
for Agricul:'t

3 Credit linkages for SHGs, waste picker cooperatives

Government Bank ) .
Support for rural women -led micro -enterprises near

household enter

Rur al Devel o Panipat

Enterprises within the Panipat textile recycli-hgvel ust
nnanci al support schemes aimed at strengthening MSME c
These programmes address d-ifvreorns ec aepnittearlp rii rsvee snteneednst and
technology wupgradati on, energy ecéciency, and soci al i

PMEGP, CGTMSE, and MUDRAreeovirdesubslidasedalcredit for
speci aniitsieat iived UBi aedCAOEETUE support -etcecd lemalyo guyp ga mmd e

textile processing. Similarly, emerging frameworks suc
social inclusion, aligninypaswedlvahtthnPamMiowatvks ,r awpnclein
of these schemes remain | imited, pareédceahbetpriamesg i m
need for targeted outreach and facilitation through 1| o
Somef these schemes and programmes are |listed in the t:z¢

TabT:8upportive Financi al Schemes and Programs Applic

KVIC + Banks » Capital subsidy for new units including recycling-linked activities

Credit Guarantee Scheme

(CGTMSE) SIDBI + Banks » Collateral-free loans up to INR 2 crore for MSMEs

Stand-Up India SIDBI + PSBs » Loans for women/SC/ST entrepreneurs (underused in the cluster)
‘ MUDRA Loans PSBs + MFIs » Micro loans for informal and nano businesses (INR50K-10 lakh)

CLCS-TUS MoMSME + SIDBI » Machinery subsidy for tech upgradation in textile processing
‘m Bureau of Energy Efficiency (BEE) » Financial support for MSMEs deploying energy-efficient technologies in
MSME's

m SIDBI P Facilitates access to green finance for sustainable MSME operations

» Promotes social inclusion and climate-responsive investments among
informal and small actors

MoMSME + GIZ + SIDBI

» Interest subsidy and handholding support for adopting

Quality Council of India (QCl) quality/environmental standards
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Financi al i nesg¢d & mthinablheraref growth, modernisation, and
recycling cluster. Yet, a gap persists between for mal
socially excl udtdr esgtt prapmreidee s.hi ps among MS ME s , nnanci

government agencies are needed to unlock the clusterAs

Enterprises seeking green pnance for technology wupgrad

|l ack awareness of public support schemes. Whil e busine
nnancing consultants are smkentbedthey nhanki alecbescs enscl

knowl edge, Il imiting outreach. Building the capacity of
and sustainability considerations into credit deillmvery

the cluster.

4.4. Government Institutions and Regulatory Bodies Framework

The Paniopat Recycling Textile-stCleuetdergovmpe matnese wictolsiyrs
central, stat e, and |l ocal authorities. These institu
enforcement , infrastructutele nkewred maptmemnt , o fangdu sptodiimcaybi |
and competitiveness. The table below provides a | ands
bodi es.

Tab8RBRol es of Local Government and Statutory Bodies i

Unstitution Relevance to Recycling

3 Regulates land use and infrastructure
within city limits

SRR IR NNl Ur ban | ocal bc¢3 Waste management coordination, basic
( PMC) Panipat city urban services

3 Issues trade licenses and construction

permit

3 Registration of MSMEs/Udyam
IR I E YRRl Under Haryana 3 Schemefacilitation(PMEGP,CLCSTUS)
i e Department of 3 Cluster development projects

3 Acts as nodal agency for MSME data and

incentives
3 Environmental clearances (Consent to
Establish/Operate)
Haryana State Pol Regional Occe 3 Monitoring effluents, emissions, and solid
Board (HSPCB) waste disposal
3 Regulation of dyeing and PET units under
Water & Air Acts
Enforcement of labour laws
Registration under BOCW (Construction
Workers)

N W

(N NN SN PN N - N -l Regul at ory ovVve
(- - RPN IR AR NN ¢c Mmp| oy ment

3 ESIC/EPFO linkages
3 Safety audits in factories
Factories Depart Under Director g ::r::te)(?t/icl)lﬁeor:‘s\/l\?o%kin conditions, safet
P Undustrial Saf P 9 ’ Y.

hazardous operations
3 Oversees RPL (Recognition of Prior
Learning), PMKVY schemes
Coordination with skilling partners, ITIs
Special focus on women and informal
workers in textiles

Skill Devel opment
Haryana (HKRNL/ Di
Commi ttee)

District skildl
pl anning

N W
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The cluster is supported by a network of promotional an
nnanci al , and infrastructural assistance to MSMEs and
from national agencies sochltastelSUDB8dI axnd!| IKWWélCHSUUDC ¢
Unfrastdevtedro@ ment , cluster upgradati on, capacity bui
programmes addr ess t he clusterAs evolving needs i n
infrastgswgpgarte, skill development, envir onnlehnet dla ncdosnepal pi
of promotional and devel opment institutions relevant t
bel ow:

Tab®%Bromotional & Development Unstitutions

Relevant Schemes/ UnitijlLinkage to Pani pa

MSMBevel opment 1 MSECDP (Cluster Development) 1 Provides handholding for
SN B - A BN N eXel | ZED Certification upgrading cluster units, testing,
DFO), Karnal 1 Credit-linked Capital Subsidy (CLCSS) marketing

SICEDNRCEEN GRS W N BN 1 SMILE Scheme 1 Funding for clean tech, energy

DXCRVACH N ENT-EIRSN - Wl | CLCSTUS (Tech Upgradation) efficiency, common facilities
KVUC (Khadi & Vi 9 Some small units are linked via
PMEGP Sch . .
Undustries Comm 1 GP Scheme PMEGP financing
na State ( 9 Development of industrial areas
1 Infrastructure . .
structur e q Estate management 1 Land allotment, industrial
ration (HS g sheds, CETP
I f i . . Relevant for informal PET
a Safa 1 Skill training T Relevant for informa .
ce & Devel : o collectors and waste pickers
) 1 Finance for sanitation workers ) .
ation (NS from Dalit communities
. . TU4dnf or mal wor ker ¢
District Legal ‘ . . . .
9 1 Awareness and legal aid 1 Legal literacy campaigns in

Aut hority (DLSA industrial belts

(- S NCRUE-WN 1 Subsidy on renewal energy installations of 1 Scope renewable energy

opment Age equipment/ machineries sources
nal IR EENN 1 Various type of support to handloom 1 Technical support
opment Cor industries 9 Logistical support
FAs Servicd 1 Technical, marketing, skill development q §upports the local handloom
support industry
Rooftop solarisation in the Panipat recycl i ng -pcrliuvsatteer
action can translate policy into practical, ,cshcaan naeblllee do |

throoceghtgoavler nmivid mti st ry of New & Renewahmlnad EBEmdr cayn, REmwetw
Energy Dev Agancy altted)subsi dgdmechaessimesnbhbevahdppangect

devel opment | enders |ike SUDBU have together | owered i
vi abl e forA MSuMEst.i onal delivery <chain of |l ocal vendor s
provi deesnnalbded assessment, procurement and installatio
facilitators driving outr dd&cd¢ls adnedmodnesniamado epsgeggbegh ni are.ne
adoption and the signipcant untapped todrenti al for eneil
The experience oFers concrete |l essons for wider green
routes wi t h concessional nnance, simplify estate apr
strengthen | ocal vendor and BDeSPprcoajpeacctist.y Baqou aplrleyp airnep ob
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technical capability among bankers andacBBSBs camadtrasao
renewables can move beyond early adopgpreirwsat eAsc oal |raebpolriact
solarisation drive shows how pdeédneeryregunl dtei cmoamd nht
eFective, resilient sustainability interventions for M

4.5. Non -Governmental Organi  zations and Sustainability Advocates

NoGovernment al Organizations (NGOs), civil society in
critical role in enabling PanipatAs textile recycling
inclusive, and Ac¢ctricng aas prachmiceasl. partners, conveners
work across resource ecGciency, regulatory compliance,
product trlaele@mibnd it yalnesvelt esthsitgehi nabi | i trnyt egrovaelnst iiomtso om
ground.

Key organisati oRsundatfiudnnffot hBISMESCll iuda,BiAF&HEMCHd t he
Haryana EnvaftoMmeangSmenetMSHadkEe i ntroduced clean technq
ESG compliance, and supported improvements i%0Ilwiada&nri ddad
l ed a nationally recognized initiative on water saving
Wat er Resources t hrough Na ma mi Gange progr amme, whi | e
sol uti avits .fuslkkEs on pol lution control and environment al
initiatevddlustrative of the technical and operati one
production with international mar ket expectations, NG
passpant®PR¢code traceability, while also supporting uptal

A parall el stream of NGOenctedi byt tamget sopgapéesathieon
Chil dPreat heami r Wear F®BuwurchgptainorBachaan&mdbkaRfRouwdaki on

wor ker wel fare, occupati onlaabolugalptrhe veema i ©af eatnyd, ionhecil ludcs
mi grant worker s; HUMANAI ghood desr eiacéy fC&EMuwarelde pgshj el
have delivered skillingoamrdoicscgufpeattyi omrad g rhaepanh gt she asnadf estayf
rights awasrpeenceisasl | y for women sorters and migrameetglabo
TEXPROCUL, FMC, CUTS Unt®S8Snahaveakyup @daideud n cahnildlEce n e s s

policy advocacy, and di allhoegsuee s N GOt h abmaee lgei dl a tboyr si.nt er n e
partnerwd holrpgsani sat i oMisn issutcrhy aosf Foreign AFai r&Y Zq f- SINEINTT:
Asi a, Laudes CRB8UMWBAEDNido ngelnsadbl e technical assistance an
Together, these eFodigs$ ngr ¢ hipn fYoortrmaal | i dhi vwirde and position
for responsible participation in gl obal supply chains.

4.6. Informal Actors  and Migrant Workers

The informal wor kforce plays a critical rol e iearPlayni pa
St age ocesses vwalscthe asggregati on, manual sortDiesp,tdaeah
contributions, umdoosctu meenrmmaidn and, ummapkriontgect edmal i zati on e

inclusive and sustainable devel opment.

Page 4|



Di agnostic Study Report on Sustainability Readiness ofw.w

Foundation for MSME Clusters (FMC)

Fi g®r eKey Unformal Actor Categories

Waste Aggregators Operate small godowns or open yards, sourcing and distributing of textile waste; often
and Traders family -run and unregistered

Largely women and migrants, they sort waste by fibre, colour, and condition ; typically,

Manual Sorters piece-rated, with no social benefits

Middlemen/ Facilitate informal labour supply; manage payments and coordination, though
Subcontractors sometimes exploitative

Home -based Involved in stitching, trimming, and finishing for home furnishing units; semi-formal,
Workers with irregular wages and poor coverage

4. 6 Rble and Challenges of Migrant Workers

The Panipat textile recycling cluster relies heavily
wor kers, who form the backbone of activities such as so
centr al contribution toafpromuct heseawdr katseofttren r e me
for mal recognition and protection. Their participatior
i mited l'iveli hood alternatives yet constrained by b .
restricted access to nnanci al services, and | ow awaren:
continue to work under infor mal arrangements with | i mi
to wel fare -boui lddmgciitryi tsitamidvegyg. tbreder rol e and the cl
essenti al to building -aesmpoersiegqej tabtlesogealdkey incl usi
Panipat.

Fi g@r eRsmlfe Women and Migrant Workers

Sorting & Grading Women, mostly from migrant or marginalized communities, dominate manual sorting of
textile waste based on fibre, colour, and usability

Stitching, Weaving & Many women work as home -based labourers, undertaking trimming, embroidery, and

Finishing packaging of recycled products

Machine Support Migrant men are primarily employed in physically demanding tasks such as tearing, fibre

and Loading extraction, and loom operation

Women and mi grant wor ker s in the Panipat textile rec
interlinked barriers that | imit their economic securit
contracts or identity docemdet aheoambl eavf ngeyhkembout ¢
Factories Act (1948) and TMewi cheme Wdgenm Arcateefdl BpdaBy) mepnitesc e
little access to formal credit, savings, or insufaaical
and gemdaleat ed barriers persist through wage disparities
wo men, and | imited opportuniheées|l oreskasseaswamtc eimedi
security coverage (ESUC, PF) and varying |l evels of wor
wor kersA health and |ivelihood security.
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These challenges are compounded by | ow awareness of r
mechani sms, which further restrict access to government
these barriers entrench the infor mal status of women a
benept equitably from tbetlkl usterAs economic g
Figdum@éhal | eemlagceesd by Women and Migrant Wor ker s
;Q Legal % Financial 'ﬁ‘ﬁ‘ Social & Gender = Occupational Q Awareness
» Lack of formal job contracts P Irregular and piece-rated » Genderwage gaps » No social security (ESIC, PF) » Limited knowledge of
or identity documents payments entitlements, grievance
redressal, or government
schemes
» Exclusion from labour » No access to formal credit P Lack of safe and sanitary » Unsafe and unregulated
protections under Factories or savings mechanisms working conditions for work environments
Act, 1948, Minimum Wages women
Act, 1948, Minimum Wages
Act, 1948
4. 6 .Sd.ci al Unclusion and Sustainability Unterve
Some eForts have been initiated to improve worker wel f a
the Panipat recycling cluster, particularly for infor mi
Depart meiirAam er egi st rhaatvieo nf adcriilvietsat e d parti al enr ol men:H
dat abases, enabling |Iimited access to soci al security s
facilitation and periodic heal th camps, sodeatiages, in
attempted t o extend basic heal th and occupati-beaél s af
initiatives, such as |linkages with-HeHe Harougnd SWaEhH i Ipa o\
under -NNAW, have beggn wempporetnigmged in sortiwmhpsedt it
activities. While these interventions mark i mportant p

indicating the need for more strucaluriendc lansdi csncsawéatbh ien at)

Tabl® Key Gowleed mkmtter ventions in the Panipat Recycl

Labour deplaerdt meengti stration of wunorgani
l'inkage

Mobil e camps organised with factory ac
ESUC & Health Ca .
health insurance

eShram Registrat

Women Empower men
Schemes (State)

Linkages to Haryana Mahila Vi kas NNUlaN

A range of soci al and institutional initiatives have
through partnerships between international agenci es, N
wel fare, inclusion, and wo rbkyHlnga cce naaif ehfgdv ePofo@a wanene s
community mobilisation, gender audit s, and occupationaea

operate stitching and embroidery f®Hrasiedi nwgo meeantwoersk etr s
empl oyabl e s kainldl st L OUNUDQ t projects have introduced wo
sensitisation in MSME units, promoting fair and safe
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eForts with | ocal NGOs have supported migrant |l abour
education drives for worker families.
Figurnsoci al and Unstitutional Unterventions in the P
Community mobilization, gender audits, and training GIZ/DNDi (select programs)
on occupational safety 1 prog
Local NGOs & CBOs
2 Running stitching and embroidery training
centres for home-based women workers
Workplace assessments and gender senijltslzhﬁgt?ﬁg 3 UNIDO/ILO (pilot support)
Support for Migrant Labor Camps
Coordination with local NGOs for sanitation and
education drives in migrant worker settlements
Within the cluster, industry associations and | eading e
and inclusion measures into their oper-dtiovesa. i Beveatalyv
as the provisiandcahi tP@PtEi okni tfsaci | i ti es, and meals for
i mproving basic workplace welfare. A growing-foombed o
stitching and pnishing units, creating safe wordk.eresxcur
Somearlger prms are ahsoseectriechespand welfare rooms t
children, signalling gr aeuweaslpomrsdgiree swso rtkgpwaarcce sge idherpar a
exporters have initiated subcontimamntgorwreéendgaage neorrtk roe fdc
tracking to improve accountability and transparency wi f
Figured@ustry & edeulstRrracti ces
Worker Welfare through Women-focused Stitching In-house Créche & Welfare Subcontractor Engagement
CSR Units Rooms Reforms
L @ @ @
v v v T
Provision of PPE, sanitation, Exponers es_tabllsl_1||j1g I_n- Emerging trend among larger So_me buyers now mandating
) house stitching & finishing X . written work orders and wage
and meals toinformal . i i firms catering to female )
. . wings with women-exclusive . . tracking for sub-contracted
workers in select units .. workers with children
hiring focus labour
Collectively, these initiatives indicate a gradual s hi
Panipat textile recycling cluster, particularly in rel:
and basic | abour prtohteescet ieoFnosr.t sHorwenvaeirn, | i mited in scale
most informal workers stildl operating outside formal S
Yet, most initiatives -sembien wcaht ér end tiemfdarpradklb t saecg noesnst
coordinated roadmap that integrates formalisation, skil
to scale these eForts and embed sustainability and incl
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4.7. Technology and R&D Landscape

The Panipat recycling textitslceal el uwstuesre, ¢p akisoto wa u mer 1 ¢ st |l
wast e, has grown with | imited for mal R&D support from
an increasing demand for sustainabi tletctayr biosns seastriagoene b ialsi
digital product passport, gr essgmturntargi o, mel U axteaessrrye an
technol ogi cal upgradati on, product i nnovation, sharin
building institutiBaakdpantnedsbhipy interviews, it can
technology | andscape is based on organic evolution dev
any R&D or technology institutionap3het fofl ewiisgi bhghbl
|l andscape and the key observations that could help dr a:
relevant institutions in this regard.

Tabl® Existing Technology Landscape Across Key Pr

Current Technol ogy Key Observations

Yarn Manuf ad Largely mechamnitoamlat edege

Mo d i ed in and ro
(Shoddy/EQ@pme 'n r g nbrsepeci pc adjustments

. . Labdontensive, incons
SN IeEl Manual sorting )
ergonomic challenges
. Utalmported tearin .
Tearing/ Shr d . Low throughput, high n
(19810%90s), domest.i

Hi gh chemical/ water co
| oad

DAACHENYENE A Convent i orbals ewa tperro ¢

Val ue Additi
Manual omecsheami zed Lack of uniformity, qu:

(Finishing/ |

4. 7 Key R&D and Technical Unstitutions

There are sever al nati onal institutions that have vari
facilities and technical staF that can be engaged with
stakehol ders at i ndiewiedualThoerr ec dlsl eocntliyveone rel evant i
cluster at Sonipat while others are more distant i n th
their own niche area of their specialisation.

Tabl2 Key R&D and Technical Unstitutions Engaged or

Unstitution Location(s) Rel evance/ Contributio

Northern Undi a R&D in textil ef rpireorcals:
SRR W ANl NNl Ghazi abad testing |l abs; potenti

(NUTRA) nbre testing, circul a

AdC 44T Del hi . R&D for recycled Text
. Soni pat .

Unnovation Fou Uncubation centre

Wool Research Expertise in woollen

( WRA) Thane (Maharashtr a

relevant for bl anket
HQ at Mumbai wi t h

IR G-I Nl e Occes at Amritsar,Compliance testing, B
of Textil es) Kol kat a, Bengal urucertincation for expo
Navi Mu mb a i & Ahme

CSTROentr al Si |l Limited direct releva
Technol ogi cal Bengal uru sustainable dyeing an

Unstitute adapted
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Unstitution Location(s) Rel evance/ Contributio

CSUNRati onal Uns
C R ACE NN Thi ruvanant hapur an
and Technol ogy

Pol ymer r ecy elaisregd amad
R&D; applicable in PE

gUdore | hi (Dept . Research on circul ar

Del hi smart textil es; -rsecsogeael

Technol ogy) . ®

coll aborations

CYPET (Centr al Expertise in PET recy
Petrochemical s BXEIIENIEKN! pol ymer waste upcycli
and Technol ogy plastic textil & gbbreendl
. stron research capab

UCT (Unstitute . . 9 . P
Mu mb ai science, nbre science
Technol ogy) . . .
was-t enateri al innovati

4. 7.0dbportunities for Strengthening R&D and Tec

Based on the comparison between the cluster requirement

R&D and technical institutions, it can be assessed that
particularly in the aveéasdeVvVeldygpmengt. aBdt prloere are n
known for having contributed to the machinery developn
traceability enhancement, water reduction and energy e
be designed to target assistance in these areas and se
these opportunities that the industry stakehol ders hav:i

Tabl® Opportunities for Strengthening R&D and Technol ¢

Opportunity Suggested Actions

Technol ogy Facilitate access t o ATUFS, ZED, and MS |
Upgradati on moderni zati on

Establish a common R&Dn ayar n/esftamrgi  ap é d
Cluster R&D tensile strength, pbre compaosictoildrmabotr wits o
under a PPP or SPV model

Sustainabl e Partner with WRA -vaantde r 4 UdTyse wfamgrt elzegwm o s hi ng,
R&D recycling of PET

AR VENGOINEN-IEN Col | aborate with startups and UUTs f o-ba o€
in Sorting classinpcation

SEUGLERCEERN- N Lever age COERA, oNUBTGT f or flwerwreiln g otuer cshersi i
Training machinery

Support incubation of startups for uptegxi
from textile waste)

Product Unno

4. 7.Gdvernment Schemes and R&D Linkages

Un order to fundnembériaftpablvesschemes and funding m

to strengthen innovation, sustainability, and competit
Key among t hMe€&Textei IteheDevel opment Fund (TDF), whadh st
projects; the PM MUTRA Parks Scheme, which could exte
Pani pat i s included under its integrated t e xotpimeent d e\

ProgrammeM3IME)P, which proveéedgtablsicolpiendoshared technol og!
the ZED (Zero Defect Zero EFectid nBohaemepnwhprcbcesnsoac
quality compliance among MSMEs.
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To fupruocef thé& ¢ktsesspgeiotwtihs essentii to align these
R&D and institutional support ecosystem. Stronger
customized machinery suited for recycledspbite
facilities can accelerate technol ogi cal moderni sat
interventions wil/| help PanipatAs recycling

standar ds,

and esumstcaimpeltong veness

n the

evolving

4.8. Business Development Service Providers (BDSPs) and Institutional Capacity

Pani pat As
Devel opment
increasing
instituti
traceabil

buyer
onal
ity syst

4. 8 EX.i sting

recycl ed
Ser vi

and

textile cl
ce Providers
expectations

technica
ems, and

BDSP Ecosystem and

uster
(BDSPs)
anid ipgl i &yd etmpdaesalsi | dn
capaci tys ugsatpasi nmédrn 4 ii gty

resource ecci

is supported by
and Busi

ency (RE)

Key Gaps

While several l ocpdopgbasuanadangdesyemomment schemes
their outreach and technical depth remain | imited.
f Udntegrating sustainability practices beyond
f Building traceable, veripable supply chains.

T Conducting and acting upon resource ecGciency
These constraints | imit PanipatAs ability to move
with international buyer standards.

FiguBe Gaps

g Sustainability Knowledge
‘, & Integration

Low Awareness

» Most MSME owners view sustainability
mainly as a cost or compliance issue, with
limited understanding of frameworks like
ESG or circular economy.

Limited Tool Adoption

» Concepts such as Life Cycle Assessment
(LCA), Digital Product Passport (DPP), carbon
foot printing, and ESG reporting are rarely
implemented.

Training Deficits

» Concepts such as Life Cycle Assessment
(LCA), Digital Product Passport (DPP), carbon
foot printing, and ESG reporting are rarely
implemented.

Weak Consultant Alignment

» Concepts such as Life Cycle Assessment
(LCA), Digital Product Passport (DPP), carbon
foot printing, and ESG reporting are rarely
implemented.

inCapeabntgahbnd

Adoption

.-)I Traceability & ‘ Resource Efficiency (RE)
P 9 Transparency Challenges . a Audit Gaps

Low Digitalisation

» Most units rely on manual documentation,
making supply chains opaque and non-
verifiable

Limited In-house Expertise

» Few MSMEs have IT or compliance teams
capable of maintaining certifications such
as GRS or RCS.

Sparse Service Providers

» Local BDSPs offering digital traceability
systems are few, and services are often
unaffordable for smaller units.

Reactive Compliance

» Standards are met only when required by
buyers, not as part of long-term business
planning.

Shortage Of Experts

» Few certified professionals are available
locally to conduct energy, water, or
material audits as per ISO 50001, PAT, or
ZED frameworks.

Poor Implementation

» Even when audits occur (mainly through

buyer initiatives or government schemes),
recommendations are rarely followed up
due to financial and technical constraints.

Paget0]
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4. 8 R2commendations for Capacity Building of BELC

To strengtheermheubbagnabil ity and competitiveness of
building eForts must focus on equipping both BDSPs an
coll aborative skills needaredtrteondsdfrdarvreatcileera.n and circul

4. 8. C2afpacity Building for BDSPs (Business Devel opment
The eFectiveness of BDSPs in Panipat and the Delhi NC

MSMEs in navigating technological upgradation, compli atl
Strengthening thehow tancd napcearlatkinoomal capacity is theref
wide sustainability outcomes.

Figdde Capacity Building Recommendations for BD:

Sector-Specific Technical Training

Conduct hands-on training and exposure visits on low-carbon, resource-efficient technologies such as energy-efficient shredders, fibre
extractors, and water-saving dyeing systems.

Market Access and Branding Support

|

Equip BDSPs with knowledge on sustainable branding, eco-labelling, and digital marketing to help MSMEs access global markets for recycled
and certified products

Digital Literacy and MIS Skills

Build BDSPs’ capacity to implement basic digital tools for energy monitoring, compliance tracking, and supply chain documentation using
simple ERP or Excel-based systems.

Cluster Facilitation and Enterprise Handholding

¥
<<

Develop facilitation skills for managing collective initiatives such as raw material aggregation, common facility centre (CFC) operations, and
shared infrastructure projects.

Compliance and Green Finance Advisory

Y

Train BDSPs to advise MSMEs on environmental regulations (CPCB/SPCB norms), green certifications, and access to schemes such as SIDBI's
MSE-GIFT, MSE-SPICE, or BEE's 4E programme.

4. 8. Cagacity Building for BMOs (Business Membership Or

BMOs play an i mportant intermediary role in connecting
and pnanci al institutions. Enhancing their institutiong:
to members, coordinadtei waiss,t admdcabridpgrtegsemti tMSME i nterest

Figumhe Capacity Building Recommendations for BM

Strengthen BMOsA ability to engage with regul ator

Policy Advocacy and X ) ) )
evidence -based policy advocacy using cluster data and case studies.

Representation

Institut_ional _ Enhance BMO staff capacity to conduct member needs assessments, organise training,
Capacity for Service and manage common facilities (e.g., CETPs, dyeing units).

Delivery

Decarbonisation Support BMOs in developing cluster -level decarbonisation and circularity roadmaps,
Awareness and engaging members through workshops, peer learning, and shared sustainability targets.
Roadmapping

Partnership and Facilitate linkages between BMOs and technical institutions such as NITRA, ATIRA, and
Networking TERI, and promote participation in national -level sustainability and MSME forums.

Development
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4. 8. RoBe of Technical Unstitutions and Training Partne
Technical institutions and training partners serve as
for the cluster. Their continued engagement is vital tc

to ensure that MSMEs, BM®Rs widrhd eBnhMOg i age galoba | stand
NUTRAT U RTIERWMeaver s' Servi ceMIMEBtTec M WSICQgy cGennt res et c.

3 Validate and adapt technologies such as fibre recovery systems and low -temperature dyeing units
for PanipatAs context.

3 Train workers and entrepreneurs via ITIs and sector skill councils on energy -efficient machinery,
safe chemical handling, and quality assurance for recycled products.

3 Develop BDSP/BMO training modules on circular economy principles, carbon  foot printing , and
environmental compliance.

3 Create knowledge repositories and digital tools for traceability, energy tracking, and sustainability
reporting.

3 Support financing linkages by guiding MSMEs and BMOs in accessing green funds through SIDBI,
BEE, and international development banks.

Despite the presence of <capable technical institutions
among MSMEs, weak demand for technical support, and fr
industry, and pnanciers. Mantteremt eppratseenaglri awirtm s al
capacity building, while existing training andpsuaopport
needs. Limited access to aFordable pnance and a | ack

adopnt.i oAddressing these gaps requires coor dirnateend tirrag tnii
integrated pnancing mechanisms, and practical demonstr e

Pagée 2|
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5. Production Processes and Energy Assessment
5.1. Overview on the Production Processes
The Panipat textile recycling cluster i ntegr atseosr tai ncgo,mg
yarn manufacturing, weaving andthkhatttioget hdyredatmésnts &odr
consumer textile-demaned irecgchedhproducts such as bl a
furnishings. The technological composition of these pr
the coexistence of mechaniboaidn tMSMEiIsvanudnimasual , | a
Figumwe Production Processes in the Panipat Textile R
. Yarn .
Sortlng & Manufacturi Dyeing Units Wegw_ng S
Grading ng Knitting
f Textile waste is ¥ Open -end spinning ¥ Dyeing and ¥ Conversion of yarn ¥ Specialised
manually sorted of sorted and washing of into rugs, blankets, applications of
based on fibre type, teared fabric yarn/fabric upholstery, & other recycled yarn
colour, & texture home textiles
The cluster has made notable technological advancement
have introduced basic mechanical shredders and conveyor
| aboruermai ns the backbone of sorting. Yarn manufa<cturir
automated blending systems, online npbre cleaner s, and
productivity and yarn consistency. nWeshpeaegehdy lumoms, airrec|
rapier, dopbgguand | ooms, which oFer enhanced design c:
Udn dyeing;ecrcesemur csceystems | ike jet dyeing and soft nowv
reducing water and chemical C 0 n s unpprtoidounc tsiiognn, i pscuacnht |ays.
mink blankets, there has been a shift to upgraded tufti
guality. Despite these technological strides, chall enct
especinaolnlgy samal |l er enterprises, hi ghlighting the need
capadbiuiyding
Figdrmeu®mary of Production Processes, Technology Features, a
Recycling Cluster
Process Stage — Key Activities — Technology Profile — Resource /Energy Use — Keyissuesland

Upgradation Needs

Predominantly manual;
limited use of mechanical . - . High informality, low skill
Labour-intensive; minimal S
shredders and conveyor-fed mechanisation levels, and limited access to
tables by large GRS- technology
compliant units

Sorting & grading of
imported textile waste by
fibre type, colour, and
texture

Sorting & Grading

Yarn Many upgraded with semi-

8 Blending, carding, and automated blending Improved efficiency and Remaining older machinery;
Manufacturing .- - " - - s
(Open-End open-end spinning of systems, online fibre yarn quality after skill and energy optimisation
SpPinning recycled fibres cleaners, and ‘Generation 6' modernisation gaps

rotor drives

Dyeing & washing of Mix of conventional jigger High water use; large High water and energy

Dyeing / Printing re{ clgd arn/fabgrics machines and newer soft- thermal energy demand via intensity; ETP performance
4 b flow and jet dyeing systems biomass and LPG boilers and skill shortages

_Conversu)n of recy_cled yarn Combination of handl(_)oms, Reduced yarn breakage and Many small units still gper‘ate

= e into blankets, durries, mats, power looms, and high- . y . second-hand machines;

Weaving / Knitting X improved design precision L ; -
towels, and home speed rapier, dobby, and - limited capital and technical

Py N with advanced looms .
furnishings jacquard looms training

Other Specialized Production of carpets, mink E;rct;:f ‘ﬁ;gﬁgg!ng’;:g‘: High thermal load from Suboptimal heat recovery,
Products (Carpets, blankets, and bedsheet shift to §om uter-c::)rF:trolled backing ovens and dryers; limited insulation, and need
Minks, Bedsheets fabrics using recycled yarn P minimal effluent generation for energy-efficient retrofits

systems
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5.1Sbrting

Each a@rayu©i D00 toheesi bl swpgtod @s Padlapdte from mulits pl e
routed to the Barsat Roadalggybegpbedmdy ugtaemesanits and mi
destined f or Tihmepcoyrotbetdegi al , sourced primarily from the L
EU, is procured through exportercomnumarucltoton anHeNtRermsc e
2Q22 per kg, while premium pbres such asl KR,s2zin) 38&rwo o |
kg, depending on purity and yield.

Sorting and grading r-emaéemsimaemupt ocdxaveouur undertaken
mi grant workers with Iimited formal training. Gar.ments
These furubkengcstmpl e toutrteimogy et cacclcsessories sudhthoaghziaj
few |l arger units employ mechafiiedalt abhesdder si ncemrck acsenu
comply with GIlobal Recycle Standard (GRS) nor ms. De sy
continuaesrtpd nun he clusterAs recycling operations.

5.1.YYAarn Manufacturing

Opeand spinning forms the backbone of PanipatAs yarn pi
eccient met hod f or processing recyclledddspbnesngilmiél Icd ,u
produavegagt oonfnes per day, t ogetphparoxyiinealtod nygo3ches eot or «
yarn dat agbuh@00 Tontnexwialde e .

Traditionally dependent -lawn d enmaic hbii rsehreyd, otrh es esceocntdor has
technol ogi cal moderni sation in recent years. The numbe
1,200 izh2 2t0D labout 250 today,niwist hs hsiefvieerdalt oolBde& aner as
around more eccient systems. Maanuyt ormialtlesd hbal veen diinntgr oedquuci ep
nbre cleaning sysdcecanse ntanGeenneerragtyi on 6 A r ot or dviitvye,s,

better yarn uniformity, and reduced energy consumpti c
procuc have diver svaglewe isndgpmeontthsersuchshedidhadnkeadts&ar pe
bl ankets, and home furnishings, renecting both technol o
product specialisation within the cluster.

5. 1D%eing

Dyeing units in Panipat serve as a critical downstrean
knitted recycled fabrics, avaweldl pasdlcecmst edhei chgunt e
conventional dyeing sydyeimsg wmapkicnas$) ywhiglhhenre known
rati o, signinpcant water consumpti on, and extensive UuUsS:ée
remain widespread due to their Il ow i ni t ibaalt cihn vpergotcheesnsti
However, they are increasingly under scrutiny for inecc
intensity, especially when viewed against global benchi
Un response to mountindgriregul|l austryi malbi buygerdemands, so
have transitioee€di eotredyeungetechnol ogies, such as sof:
systems, -lainggualtdaw dyei mdg . eJlhieprme teabingho picant!l y reduc
consumption (by wup to 40%) and chemical |l oads (by wup t
colour wuniformity. Additionally, pilot demonstragijons

and variable frequency faaiilviet a(tVeFdD) u nidnesrt apd @adr ams by S
devel opmentthpaethedsto notable en20%yi saviemagm afdupl ¢ ot
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The cluster A Asdidycdinar@dOmi ki on | itrei8,jotvhiwhéeéeendant ytr e
plants (ETPs) exhibit varying levels of operational p
enhanced operator training, process optimisation, and
practkEmemgiyse, the dyeing and nnishing units collective

which were aaebieFotbaWwing N®R dries Niadrn omarl,msarr eweum dT r7i0k
of units have now -bhramassi bnedquebdbtagyri whilqgeenkd Pemabh
Ga¢fl PG, especially those | ocated within designated indu

a substanti al reduction in particulate emissions and
bi omass quality and boil elre etchcei esnecgymesntti |hla sp enmasdi es tme awhiin
resource ecéciency and environment al compl i ance, its v
structur al gaps in nnance, skill s, and infrastructure.

5.1 Weaving

Weaving units in Panipat employ a diverse coauit oantaitdomr
machines to transform recycled yarn into a broad range
towel s, cushion covers, aamdalh osped rdtpigcrnuil sahril nyg sp.i ATeaaaddi nfir a
common among househeontdergpnmd smisgr ovhi | e-s am&ldé umniatnd haveae
transitionepgdedd Wwéagwhing technologies such as rapier,

advancddemsysave signipcantly i mproved fabric design pl
ecciency, mar king a gradual technol ogi cal shift within
The adoption of advanced | ooms has reduced yarn breake
processing, and enabled manufacturers to meet compl ex r
international buyers, par tAimeuli &ral.y Howelwermrgpe dmd ghto rptrto
mi c-enterprises continu-bBanaed orl yefonr lsiexcltoendd machi nery, (
access to capital and technical expertise. Addressing
s K il devel opment support remains evs deent imald e rtnd s aatcihoi n

competitiveness.

5.1 05.hers (Carpets, Mi nks, etc.)

The carpet, mi nk blanket, and bedsheet manufacturing s
hi e¢¢lobl ume applications of recycled yarn. These product
regi onAs economic output buti callsda ndemomadt mnat esafd dresdcy & 1l
textile goods. The carpet segmentNBOp@d@Oaccouwatisnfannag
with products exported extensively to North America, E
Carpet manufacturing in Panipat is dominated by tufte
patterning heddskiagdovanex These machines have been g
to incl uvcdoel anwrl tlioop pile and albtowihg manhathmeéenoters to
nexibility and match complex export specipcations. Ho w
manual oautscemmeti ¢c | ines, particularly those cat-erdeg to
basi s. From a technical standpoint, there is clear sco
ovens, which are currently powered by biomass -ooprt icnoanlv e n
heat recovery systentse.s sTahriys elneeardgsy tloosusnnaend el evated op

5 https://www. tribuneindikeeammumdves/ama-pniéthea htttclhilhat h
puj al
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The mink blanket segment, with about 200 operational ur
day. These units have become increasingly prominent in
spinning and shoddy yarsied.acTdd\Wiiseéso guyeirnek rneapnuurfpaoct ur i ng
knitting machines, embossing |ines, and brushing mach
controlled knitting systems for desigff eredproducibility
Bedsheet and curtain fabric production, on the other h:

which together manufacture nearly 100,000 metiretsensi ¥ab
than dyeing or spinneisngr,elsattield tfoa cnea cchhianlel ednogvnt i me , i nc

|l ack of trained machine operators, especially in the p
From an environment al perspective, most of these speci
solid waste but generally do not discharge eHuent s, S i
to dedicated processing. umMotwevertht BEP gensspyescyieaihs o/t pirni n
|l atexing and bjiam ket b qitnd rsthii anlg, and | imited ther mal i n
measures are in place. As Pani pactarsheak st etxd i p ®@s ihtuiban i int
machine retroptting, process energy audits, and opera

sustainable growth.
5.2. Energy Consumption and Efficiency Patterns

The energy consumption patterns within PanipatAs text.i
Spinning and weavinigntershvghbyt emavegyl ow water require
processing units consume tsh gamn@ragynt amdmowater of The t abl
comparative overview of energy use across di Ferent typ:¢

FigduBemnErgy and Resource Consumption Patterns in Panipa
Negiigibie Negiigibie Low Overai
Only for cleaningif Manual work dominant Losses from dust/fibre Negligible Dust/fibrefugitive
v atall residue emissions
~10-15% unusable
- Negigie | bign | Moderse | Negighle | hgh |
Spinning (Open-End) oderate egligible
Only cooling water  Electricity usage: 1.6-2.0 kWh/MTyarn Fibrelosses in carding/rotor ~ No dyes/chemicals  Scope 2: high CO, from grid
\ 4 grid dependent. A small fraction of cleaning~8-12% used electricity; no direct thermal
biomass usage and diesel generators emission dust/fibrefugitive
for power backups. emissions
oyeing: processing B e g | bigh | lowModerae | veyhig | Hgh |
Highestwater user High electricity (pumps, dryers)+ high Fabric rejection/rework Dyes, auxiliaries, Scope 1: directemissions
v (80-120 L/kg fabric); thermalenergy(biomass/PNG boilers) 5-10% dueto uneven finishing chemicals from biomass/LPG
~42 MLD cluster- dyeing used combustion (CO,, PM2.5,
wide VOCs); Scope 2: electricity

load; highwastewater load

Printing/ Washing  [eaeeeti? 1 Hien | low ) Hgh | High

Hotwaterdemand  Electricity + thermal energy for water  Printdefects: ~5% material Printinginks, Combustion emissions+
v high heating wastage solvents, fixatives ~ wastewater COD/BOD load
—— Very low Negigible | low |
Weaving/ Knitting eglig
Not water-intensive ~ Moderate-high electricity (0.3-0.5 Yarnwastage in Negligible Scope 2: Indirect CO, from
\ 4 unless wet finishing kWh/m fabric) warping/loom breakages electricity
integrated ~5-8%
o T tow T hoerse | low ] hegigbie | tow |
Finishing (Stitching/ . . o Fabric/ -3 .
Embroidery) Minimal Electricity for stitching/ironing abric/yarnwastage ~3- Negligible Indirect CO, from
5% electricity
. . . L . | |
Source: Field surveys conducted with textile units in Panipat and desk research VeryHigh Negligible
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5.2Spinning Units (Yarn Manufacturing/ Spinners

Opeeand spinning is mechanicabbgedntenhsrse, cdrdveng machi

systems. According to the ener gsyanmpdsgdemmciyn gseum oviietys dd au sai, r
grid electricity as their primary source of power . A
generators (1 wunit each), l'ikely for backup. These uni
consumption in spinnhiywgeldctwvieaiotmjpnamarily for ot or i :
rotor frames, and conveyor systems.

Studi es connpnremdt hsgti nonpenn@a pea roxu miagBe KWh per kgproddwyae
making i®nar diy gblegmblowever, unli ke dyeing, it consume
cooling.

5. 2.Prrocessing Houses (Dyeing/Printing Units)

The dyeing and printing units within the Panipat -recycl

intensive operational pronle among all praoldiict hemsesagim
rely on grid electricity to operate pumps, dryer s, anc
depend on -di ogneasd boilers to meet their high thermal er
us edki esel generators as supplementary sources. cé&hios en
processing houses on both electrical and t hbearsneadl deyneeirngg
machi nes, and operating stoemrt earctfirvamdssandcadr ydeemqnme t he
sector.

Udn parallel, these wunits record the highest |l evel s of
suggest a daily watef0mwilithonawaltres,amoeh of it attrib
operations. On average, textile dyeing consumes between
contributing signipcantly to both chemioédbrteadthednwa
greater investemdentenitn twathemrol ogi es, cl eaned ipdodedbtairgr
(ZLD) measures to reduce the environment al burden of pi

This conprms npeld observations that processing houses 1
and motor controls but also consume | ar goer vgoal®udnelso iolfe rtc
These are required f obaehde adtyienign gwvamaecrh,i nsetse,anst enter fran

5.2Weaving Units

Weaving units acrdee pael nsdoe natll, d cwisraivhovietyegpcb r t i ng gri d el ectric
and biomass are usefdewmintismarld yagk PAGdplaess infgl y f or t her ma
process heating.

These units run power | oo ms, rapier | ooms, dobby mach
motori zed and r epghuaisree eslteacbtlrei c83ty supply. Based on it
consum@eer oxi magle.l5y kowWh3 per Lm&ter s pi nning, Wweaweinsg vies umaod
it is integrated with wet npnishing.

‘Kapl an, E. a ndU nEvredsetm gKaotgi.on of Energy Consumption in YaEndPRodoct i c
Spinning.j Fibres & Textiles in Eastle3r,.n Europe, vol. 18, no. 2 (79),
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5.3. Energy Cost Share

When asked to estimate the share of energy costs in th
reported that enerdwacfrooawnesalflorc@dts mecdgeweagdi s@i n
uni ts. A few dyeing units i neixcateedd RugndRD %hciogrhienrg- ptrhoep o

intensive nature of thermal and el ectrical processes ir
reported negligible energgwexpiemce st hgiemeopmaéd gt ibteh © war
mi ni mal reliance on mechanised equi pment.

Fi gu®Ener gy & Resource ConPamppanrni Pat Recnmsling Cluste

m Electricity Use m Thermal Fuel Use W Water Use

10

- 10 scale)
0]

N

N

Relative Intensity (0

o, N

Sorting Weaving/Knitting Spinning Dyeing/Processing

5.4. Energy Management Awareness and Practices

Awareness and i mplementation of structured energy mar
recycling cluster remain at a nascentswseclgas MWBEBDI ki gt
VFED i nst.,dlalvet ig@ansned traction, most enterprises continu
moni toring, optimisation, Most remietwa bl pdiindteggad at henneec
awareness workshops, and access to technology demonstr
foraf soft | oans or <capital subsi di es, was <cited as cr
stenter retronpts, boiler upgrades, VFDs, and renewahbl e
The following points summari se key observations on cur:
energy management in the cluster:

3 Energy Audits: Fewer than 10% of enterprises have undergone any form of energy audit, either
internal or external. This indicates limited awareness of energy benchmarking and the absence of
systematic mechanisms for identifying inefficiencies or potential savings.

3 In-House Technical Capacity: More than 90% of the surveyed units reported not having a dedicated
technical or energy management team. Most rely on informal, experience -based maintenance
practices rather than structured monitoring or preventive maintenance systems.

3 Energy -Efficient Equipment:  Only a small number of enterprises have adopted energy -efficient
(IE3/IE4) motors, while several respondents were uncertain about their equipment ratings. This
reflects low technical awareness and limited guidance from equipment suppliers or service provi ders.

Pag et 8|
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3 Variable Frequency Drives (VFDs):  Approximately 30% of the surveyed units, mainly in dyeing and
high-speed spinning operations, have installed VFDs to optimise motor performance. These
installations have typically been driven by the need to reduce motor load fluctuations and electricity
costs.

3 Lighting Efficiency: The adoption of LED lighting is relatively high, with over 70% of units having
completed full or partial replacement of conventional lights. Many reported noticeable reductions in
electricity bills and improved lighting quality in workspaces.

3 Renewable Energy Integration: A limited but growing number of enterprises have adopted rooftop
solar systems or participated in shared renewable energy arrangements. However, several units cited

lack of roof space, high upfront investment, and administrative delays as major constraint s to broader
adoption.
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6. Value Chain Analysis

6.1. Value Chain Analysis with Node  -Wise Valuation

The Panipat textile recycling cluster operates throug
transforming discarded garments and textile waste into
fabrics. This chain involiveg walaé pie vaagesg eéagheasd
actors, from informali ewnr&keérbBudsionexpest
Figem¥al ue addition at each stage of the Textile re
Stitchi
_\nput cost Sorting / Reaping/ Fiber Dyeing / Weaving / ;::d::ff Packaging & Export
e Grading Recovery Spinning Finishing Knitting Assembly Distribution Distribution

+ + + 4

Value Addition
per stage

~0~e~ @ @-9-

..____-

+

* + .
Cumieativeialus 272-75 2155-165 2160-175 2162177 2200-257
Addition

All values are in INR per kilogram

-
>0
(¢

val ue chain begins with -warsgemecol da&rcmeéming aher s C
omestically and through i mpoUbnpuyt poadsartayg iilry tvhea MRKamidd a
pan a widprdraogteerdamgd NRQ4Oper ,kgepending on npbre com

These inputs collectively accloNBh,t4z% 604 8 3a nc ramnrneu ad t
ngSosrttatgneg.t r i butes a pxed 22% margin olnNBgInp upe,rv ak gu e
te bedingehabwverand foundati onallhifsorl idmwnsdt rneaarng i cnu
e incoming materi al cost indicates a value bottl e
re. Because the mamgicre sdd ey rcotmpd cexlidg ywiotrh vear i abi |
tage structurally underperforms relative to its ir

O + o0 *+ o0 nuae n a
—
- o
—~+ o
- @

> O Q9 O d O
©
—

S w o T -

T
o

wing sorting, Jlree waesd ev ernyt ears ttwresri en gf golhraise i s m
d to extractThsipsi srhaabglee an be snalr §R6L.5 @ievalkgeaaddi t i c
d 350nimiscrare performing this activity, yet the
s materi al types or gradesa.ndThé egdmpwbetgpedieand etdhtanaire
tur al bottleneck where units cannot upgrade value

4 o o »o0
>+ 0O T T
O nw -5 o O

nning ,prpociersasr i | ye nuds i snpgi nonpienng t ec hnolpobgyent 6 rgashor
presents one of the-achdr et aggsi nlhoi3r5v bpletre kkggwe v e r y a

_‘
(¢}
@
o]

qguality often varies due t@nianddhtsesdtageil g meer amnoaIMIit a |
air poft owbirdemst This i s an area where the enterprises ha
and readiness and thus oFers scope for awareness cCfr e;

i mproeértiprocesses

The yarn i s dyeinn gneminsdhfaonrgher mal ly and chemical I YNR nt en
258 er ilngvalue. Key aotauibonegswasbindeg and softemedcdqg,
boil ers and eHuent treat menmeawnrintgs.orTtiwud ¢ite nfigalblr o we d sb
for rugs, blankets, oUNRQ@BWolpeire kywal genek@admngper ators a
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primarily perforTmiitshia Hiugqlclty bodtr ayioeInd esle gment , wher e
volume is high but realisation per kilogram is structul

Subsequent stsapg cihnalgude produgpi aakleynbdgne Hyabtdanrl or s
household units. This stUadzl Oc pretirmiklpdwilaecd asgi magd eastd di str
add the | eddNRS gpregumd most products are sold in bulk ol
brandimBck of brand equity and quality certipcation pre
i nval uvaoaneevral ue busi ness model

Finally, tédheporrett asdlceopsttngse t he highest UNRIQBG ,pearppk @ X i
depending on product type, destination, and compliance
buyers, such as government procurement agencies play a

The concentration of wvalue-maemge n fmainludwicnagr mmigt isple@ sl o

i mbal ance: upstream producers bear operational l oad wt
incrementdhi saubnderscores the need for better integrat
investment in quality, branding, and sustainability ac:i

Tabl4val ue Chain of the Panipat Textile Recyclin

. . . . Appr ox.
t K Act t M Act
St age ey ctivi i es ain ctors Additi NRK

Sourcingcofspmset garKabadi,wailmmport e

W t I 1 . . 12
aste Co (domestic and i mporiaggregators 82
M I i P w i |
Sor il ng & anua segregaFlon .om.en and migr 621 0
type, and quality in informal se
Fi R M h i I i .
|bre_ el Mechani ca opening (MSMES, machine 1q15
(Teari ng) INEENE
. . Conversion of recov¢Spinning units
. . . 2
(malnlyenodperplnnlng)manufacturers B
. Colouring, washing, . .
Dyeing & biomass boifsers and Dyeing units, 1220
i f iL
Weavi g Conversion o yarn iLoom operators 2630
bl ankets, uphol steryweavers
- i . |
CAIREGG RN Se wi ng and assemb I'Tailorsb,asheodneun 571 0
Assembl y product s
Packaging .
Bulk or generic pacltLocal packers, 225
Ret ai l / SSale to exporters, tExporters, tra: 460
Sal es institutional buyer procurement ag
6.2. Input Supply and Raw -Material Chain
6. 2PYi mary UUnput s
PanipatAs mills are fed bycandemer ogaeamee®muss macpurtes, @pogst

speciality npbre \Woaosft etshe Rfoeuegchstyoc6kO now arr-haed alotmuitn
i mported through Kandla and Mapg¢@r aXtpoon2ntess, iono meead @errwar
di Fersent ing yards. Typicbthbwl esecweataai hremoNorth Amer.
Tshirts from Japan and the -Gutd,frorom PastyeAsiean ngarcme off

Domestic suppl 9@%xfovtehes whet 8 pooceddedup®ori mbat ore knit\
trimming, Ludhi ana heysairenrgyo &vdaesst & ,r oam dSuR BT .
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Tabl®eedstock Categories Utilisation i he

. Aver age ur
Feed category Domi nant npbr priceg P Typical

0,
Pgsctonsumer 6@80 % vacaly/l | NR@22 kg Garr\eltrEtdo shoddy
winterwear bl ends relief blankets

PET bottl k .
° € na 100 % polyes | NRR70 kg rPET staple, ins

dope

Contaminants (zips, buttzbthdby RECghtinreguavenggadditio
before mechanical opening. The high variability in pnpb
remains the single biggest quali-dogunmnti syjkarfrogy. spinners ai

6. 2Codl |l ection NeWawnsotrek sAgagnrdegat or s

The physical now of textile waste into Pamimestt icr iceilHd atc
net works and imported textile waste aggregators. On tF
infor mal waste peakers amdcrtaiges | i ke Del hi, Mumbai , e
ch ar ekashalpdditde where | arger trtadetencensolbcldhbhbadgsy
ort side, textile waste aggregators procureKamndlcar de
Speci al Economi c Zolmasedwheo mmiPsasniioppaotakyeh o ®é g amdsiel, y
voys transporting materi al to the cluster.

ce in Panipat, the waste nows through aPmritmarcy us erdt ¢!
|l ocated along Barsat Road, Jat gl aRdada&Kab@hanaroRaadnansal
teri al by nbre type and rcatteoucoBbtyeattad y yg adadwme npwree!
|l e the homogeneous | ots and auction them each aftern
prieaensnounced-hay 1demrudi Nng as the benchmarilpefcoraltilse de mteicry:
cluding felt mpbuéabtendess,Ra@er i aoduseérs alcompete f
such as Kashmiri wool or t owed masien-bveasggsed , Molsd u g hr alnsragdri
e gradual l-iynvadiopitighgt ®@ meet traceability and compl i an

is tightly coordinated crati enr ieanla-bvueslsoi cpigtcysvpatsit en & Ir oma W
I hopper in as Ilittle as four days, a speedDeusnpmattec h e
hieving operat,tohnealv adcucei emntcdiers remains vul nerPablte t c

i nspection del-raglsat emMontsroamsport -didasFeeqdfiuomnderonvaAlHue (
ocssselo mitigate these risks, cluster actorsgigreal ni
l e traceability systems, and diversinpcation -l hhkedome

waste ssteamscrucial for buil di nrgeaad ymoirnep ute ssiup pelnyt eacnods

»

2.Chall eingédpe-Bupply Chain

The ecciency and competitiveness of PanipatAs textile

by weaknessessumpliyt sc haniprut Despite its scale and integ
fragmented and | argel pyuirecfi agmalt ranspemti og, sand prepar
segregation atdi sragce, | bghgtics, and outdated sortin
contaminati on rates, el evated car bon emi ssions, and

umMer mine productivity and reduce value capture. The ab
Il i mited access to medmrrnt, nmaacrhti anmirrnyatfiuan her prevent the
qguality and traceabil ity bealncbhurjaerkss. dledmarnedsesdi rbgy tgh eosbe s
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essenti al not only to enhance operational ecciency but
emerging ESG and <circul ar economy standards, enabling
i mproved market credibility.

Fi g2rie Key Challenges in the PaSuipppaty Rxhcayicnl ed Text il

High Levels of Feedstock
Contamination Due to
Inadequate Segregation at

Source

Challenges
in Pani
Input -

Outdated and Non -
Automated Machinery

Elevated Carbon Footprint
from Long -Distance,
Inefficient Inbound

Limiting Quality and
Traceability Supp_ly Logistics
Chain

Fragmented and Informal
Sorting Systems Lacking
Centralised Infrastructure

6. 2.3Cdnt ami n@auokeyd Unadequate Segregation At Source

A major challenge in PanipatAs textile recycling inpu
consumer textile waste at source. Most imported and do
no#textile elements such ass,PWmdgtreirn tad , | merti alg sf, a atnan e e
components. Mill gate inspdctioersi feegqgmepnonti yi eszt@éod 3an
nbre c€cmomonsgamisacthomsopobyp blends in 3woolj |l obat omhesa.cr
These contami nantgsarsnegwi aolbgevers ,t Hencr ease noil extraction

Downstream, they cause colour bleeding and uneven dye
rejection rates and reduced prodgwcti ggalaindy.cohhe@lmabact
systems at the source signinpcantly erodes both mater:i
cluster.

6. 2. 3Hi2glhar bon Foaoft pUrnibnotund Logi sti cs

The clusterAs headystahtanteanspbohgadds considerably
burden. Umported textile waste travels over 1,200 kil
Mundra to Panipat,-cwhsl| érloenmie®IXiti ppuipiFeSur at, and Kol kat a
even greater di$panceosntBaalr 4 Oatpypp id2dadn yé crmatreriingl , em
esti magbed oanesowdr CtOhi s journey. Empty return langds f ur
peronne freight costs. As gl obal buyers move toward Sc
on cadi bboensive transport weakens PanipatAs sustainabil
recycled inputs.
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6. 2. 3F3ammgnted Sorting anSdy sSegnmsegati on

Sorting operations in Panipat are highly fragmented, c
along Barsat Road and nearby industrial | anes. Workers
l evel heaps, without access tdasmeechkdamiaced dtgpryaire st i
tools. This structure |l eads-vabuienpbmeisssencth mrReccwashyneof
dust andl imitcremi ssi ons pose serious environment al ar
nehBbour hdlboedssorting and materi al recovery practices wi:
to record key traceabilideyvepdr adethern pcatdclnas pthatec ikt omp
origin. This |Iimits the awaiylcdleidl iitny uafs,h v drhieraethlye adreetca
and the clusterAs positioning in export markets where

6. 2. 30ut.dat ed aAuwdt dNmant ed Machi nery

The 1l ack of moder-simarctonmaehin@aeéi ynf urther constrains e
recycling process. Mo s t sorting units and mills rely
equi pment that cannot eFecti vvolay edletmadtere lad st dmd roire dre
optical sorhteraredcdhe@aNUR) nbr e -ssocratninnegr s ¢ o navnedy oa sl ocuau | d
i mprove material peshadeg,l o simgmsimgleurrent 65% to ov
cdth | ife and enhancing process traceability. However,
mo s t MS ME s . Establishing a shared sorting park wunder

green pnpnance mechanisms (thC&8Rghkhh&SEDBMUsp)e-ADEE MPpHR! 1 f
advanced scanner s, could make technology adoption viab
not only improve yarn quality and reduce contaminati ol
digital ppeepgoct-cygrcd el assessment frameworks, strengthen

6.3. Key Stakeholders and Leakage Analysis

6. 3 Key Stakehol ders

The Panipat cluster plays a pivot al role in UndiaAs r
secomalnd gar memrteso nasnudnext i | e waste into recycled yarns
Understanding who captures value along this chain is e
i ncomes, enhance competitiveness and strenrgachee.n t he cl i
Fig2rkey stakehol ders for value capture in the Panipatf

A significant share of P a ni praw maderial originates from Europe, the US, and the

Importers and Middle East, where used garments are collected, sorted, and shipped to India. Importers

Aggregators and aggregators earn margins through large-volume procurement and bulk handling but

add limited value beyond basic sorting and baling.

Core value creation occurs at recycling and spinning units that convert waste into
Recyclers and recycled yarn and fabric. Those investing in technology and quality control capture
Processing Units higher margins through superior product quality and access to premium buyers, while
smaller informal units often remain limited by scale and efficiency constraints .

By consolidating production and managing logistics, traders and exporters enable access
Traders and to international markets and capture substantial value through price negotiation,
Exporters compliance management, and certification handling .

At the downstream end, global brands and retailers capture significant share of value by
International leveraging brand equity, market reach, and sustainability credentials. Their stringent
Buyers and Brands sourcing norms can marginalize smaller producers but also create opportunities for
those who can meet these standards .
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6. 3. VAl ue Share Analysi s

Value capture in PanipatAs recycled textile cluster 1is

those who control volume aggregation and mar ket access

the smallest returns tothkebaestoofmalt hwockfhonce at

Figerd¥¢al ue Capture Dynamics within the Panipat Recy

Traders, Exporters &

Waste Pickers & Sorters Processing Units
Buyers

3 Perform essential manual 3 Include spinning mills, dyeing, 3 Capture the largest margins
sorting and segregation of and finishing units forming the through control of market access
textile waste by fibre and clusterAs core oper aandeppglinkages.
colour. s .

) 3 Operate on thin margins due to 3 Benefit from compliance =
3 Work under informal, low - high energy costs, outdated readiness (e.g., GRS, I1SO) and ability
paid, and unsafe conditions infrastructure, and volatile inputs. to meet buyer standards.
with little recognition or ; -

rotection 9 3 Limited direct market access 3 Leverage branding, certification,

P ’ keeps them dependent on and logistics networks to command
3 Possess deep tacit knowledge intermediaries for price realisation. premium prices.

but remain excluded from
formal systems and value gains.

6. 3. 2Hilgh Val ugT rSahdaerres , Exporters & Buyers

At the wupper end of PanipatAs textile recycling value
capture the |l argest share of value owing to their conf
Exporters consolidate ppodaouaedssiomg fumimt snulemplre produc
manage |l ogi stics and buyer relationships. Their abil
international guality and sustainability standards pos
inf or mal production base with organised gl obal mar ket s.
Firms dealing with European and North American buyers
for certined and traceable recycled textiolest®®dd mmand
product s. However, achievingcandomai negiunireg fiheest me
documentati on, an-ccoistnfsr ahtatucstmarld er or i nfor mal produc
result, value tends to concentr atoer iaemotnegd an rfresw compl i a
Unternational brands and retailers further reinforce t
brand equity, and sustainability narratives to capture
i mprovements in qualitys arhde ccdnupslitiearn cheuta calossoo mpX dlande
pl ayers. Ovewal ue skegmbhngNhAs asdadrt ageompileance readine:
connectiwmiakyng it both the most pronptable and thel mast
textile trade.

6. 3. 2MR2der ate Share: Processing Units

Processi,compmiitss req@qdppemi ng mill s, dyeing hous<efsor mnd

the operbaacikomoafile Pani pat As textile recycling cluster, c
bl ankets, and home furnishings. Despite their central

value due to thin margins, hi gh i ngpeut Moosstt sgp earnadt el iansi
burdened by wvolatile raw materi al prices, steByeiemer g)
unidasn fupce@@O0% energy costs in towall prfoules ohbesds nb ociolsetrs:
signincant luabdwer cdgtas nf proptability.
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Environment al compliance adds to operational pressur e,
emi ssion norms ofr i nvest in eccient machinery. Depend
coupled with inconsistent nNbaoentgwdl igystemdbs , wdak t eal |
realisation. Though these processors are vitatmatrgitnhe ¢
hi gh sk segment. Strengthening their position will requ
energy egGciency, guality assurance, and digital tracea
creators in the recycled textile value chain.

6. 3. 2Le8ast Value Share: Waste Pickers and Sorters

At the base of PanipatAs textile recycling value -chain
intensi ve yet | eastcarpetwarridnegd owwolryk a fraction. offhitshe
predominantly female and migrant workforce is responsib
by npbre type, col-basks andatcoddi ecbhy determine the qu
recycling process. Despite their crucial rol e iune sust
capture remains negligible.

Operating al most entirely within the informal economy,
under -pateesystems without contracts, soci al steycpuirciatlyl,y
open yards or wunvelnack alieedi cgoadmevmist i es such as protect
drinking water, | eaving them exposed to textile dust, c
possess deep tacit expertise, honed overtiygaor abofe bdipea
and assess recyclabilitya wsiktih Irseema rtkhaaht| e earcad mrsacuynr ec o g
The invisibility of this workforce highlights a major
international buyers demand ethically sourced and tra:
recycling system continumal toy otpematef cad oo wlen tddog rl a ttiyn g
them into formal systems, through cooperatives, traini.
only promote equity but also enhance the oveyallngcuehkl
chain.

6. 3L2akagkesval ue chain

Figedkey Leakages in the Recycled Textile Value

Value Loss

Down graded recycling
pathways

Key
Leakages

e N
Price Suppression Boiler Emissions

Inconsistent recycled Old biomass boilers emit

yarn quality affects larger quantities of
market value particulates
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The Panipat textile recycling cluster faces critical %
environment al per fthremamateer i al |l evel, a signipcant po
downgraded recycbHueg t patihnvaadyesqu at e sorting and i mite
Operationally, outdated biomass boilers in dyeing and
driving up fuel costs and exposing units to complianc
qgualsitteymmi ng from variable pbre inpewdssand pirmctecdugppa
weakens buyer conpdence. Together, these | eakages redu
hi ghlighting the need f or ainneprr opvreodd uscotritoinn g escyhsntoel nosg,i ecsl,e

assurance mechanisms to enhance ecéciency and competiti

6.3.3UMutilised Waste Sent to Landnl/l

Ami n@mr oporetsitdomatledd a¥%o flle &y d lexdviallawe wasatien i n Panipat [
underutilized or ,emtriirmalryi | ¢i sdaweer ddeod i nconsi stent waste
nbrtepbre recycling technologi es, and i naadveagl uuaet er eisnifdruaa
Common forms of | eakage include:

3 Reject material from dyeing and cutting operations, often contaminated or improperly blended.
3 Fabric trimmings and damaged yarns that fall below spinning  -grade quality.
3 Sludge from effluent treatment plants (ETPs) and ash generated from biomass boilers.

These waste streams frequenséydg eawidf wmiph i oor | alntdgdld st ,d ime e
grade indudgthriral ifsuelccope to reduce this ambpenbvéyallmp
materi al and e mhbhe dodiegch weeltuesr practi cesbhutt ead hsmoo |coognyt ru pbg
| esaer and soehspaihregtcilaurs,t er As circularity goals and g

6. 3.3YReccient Boilers and Generators

Many dyeing and pnishing wunits in Wasipathi omasisnda el s
mustard husk, sawdust, anidg ureinea HPwred KLoPGe wohnegéseisdienf r ast r
exists. Bi o mas se Femtaii mes en ecrogsyt sour ce, yet most boil er
consuming excessive fuel and operating with outdated co
control e,quiikpemeeltect rostatic precipitatorilseadsscrudbbensr
wasatge andcded oaial iquality ssgedsundhnhsmediauimy bizbmasrsnea&dn
is common during peak operations, renecting signinpcant

Adoptimlneaodeeregeyci ent ,ibmodllwedisng nui di zed bed comhbuetdi on

systegmsstill minimal due to high capital costs, | imite:
nnance. Many MS ME s al so | ack the technical capacity
Strengthening green nnancing, t et nsloekevoegly sdheanmroendst w it | o

accelerate cleaner energy transitions, i mproving both
across PanipatAs textideewepubcwrsistisn@gr ecmwrsoygsrteeami vely al i gr
phased investments, technical support, and regulatory facildi

6. 3. 3RPr3i.ce Suppression -Daesi ot ®unal esy Un

Quality inconsistency, once a key challenge in Panipat.
better awareness, process wupgrades, and coll abor-ative
consumer wast e, variabi, idawyd ifnakrbirce do/mset, r uccotlioounr can a

nni,eBpecially -gmhaedne liompewrt s are used.
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Very pfreogressive units now dsmvesthgjntimpeabled poercin
bl ending to enhance uniformity. Theseaddopsitomgof apdr @i g
systemsaiinsg ng amarcg i empioent ed mill s, mar king abasdhkdd for
producti on.

Pani pat As adaptability positions it well to meettghelkal
yarns and traceability pilots signals stronger quality
and cluster brandieregt, iPareirpaatt i cmml mbenchmarks and est
sustainable recycled yarns, turning past constraints i
6. 3.Umpact of Unternational Trade Dynamics

Pani patAs recycled textile industry is deeply intert wi
sustainability regulations, and price competition shap
of the worl dAs | argersn &amudshdme trextyicllesd, yRani pat oper
| oo-wost bul k markets and increasingly denvdnddilaegdEpMserti tu m
America. These trade | inkages determine not only the me
the capacity of |l ocal actors to upgrade technologicall
gl obal push for c¢chdaudary ecapempl st supply chains, and
both opportunities and pressures for Panipat As produc
beginning to benepdefirdmFeoempti ahten, s mal lgegrl ei ntfoo rkneael
pace with the requirements of international buyers. E X
trade norms further innuence competitiveness, underscor

cluster.

Fi g@2kbe Unternational Trade Dynamics AFecting Valu

The global recycled textile trade is divided between price-sensitive bulk markets in Africa

Price Pressures and and the Middle East and premium markets in Europe and North America that demand

Market . certified, traceable, and high-quality products . This segmentation influences which
Segmentation . .
actors capture value and the margins available at each level.
Adhering to international ESGnorms and certifications such as GRS or BSI increases
Compliance and operational costs but enables access to premium buyers. Larger, formal units benefit
Certification Costs from compliance capacity although they might face entry barriers, while smaller informal
players are often priced out.
Fragmented Supply The predominance of intermediaries and informal operations erodes margins and limits
Chain and collective bargaining power, leaving primary processors with a reduced share of export
Informality revenues.
Currency

Volatile exchange rates and changing tariff regimes affect export competitiveness and

FI ions an o . A . -
uctuations and profitability, particularly for smaller exporters with limited financial buffers .

Trade Policies

Technology and
Innovation
Adoption

Investments in advanced recycling, digital traceability, and product diversification can
enhance compliance, improve quality, and unlock higher -value market segments.

6.4. Technological Gaps and Innovation Opportunities

The Panipat textile recycling chain adds value through
constraints and emerging opportunities for innovation.
foundation for the enteéaweilpy ocresmanlseddihregr letba ®isnehgci en
contamination. Recent gl obal t r endAsld, asnudc hh ygse r spte@cma tad d
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are transforming this stage by enabling highly accurat
in turn improve downstream yaSonr tgutad iBrys|jt @dinni tdieantoinwsed g alt
dedicated infrastructure -baoasedodonutri mqpdc a&mo mpiognitpoant |
of feedstock entering the recycling process.

Udn the cleaning and nbre recovery phase, tradit-aodal m e
enerigyt ensi ve, of ten producing i nconsistent nbre qual
enzymatic ,aldeamiceg mechani ¢alamEdmiedali nggepol gmer opahi ong
pat hways fqrracd grhberre recovery, particularly for poelyest
consumer waste streams. The spinning stage, which conve
feaec chall enges of wvariable input-i gsaéstyhandcaowbeemit:E
i mproved blend control, modern carding systems, and qu:
Weaving and knitting processes |l argely produce utilita
design di Ferentiation. Upgrading to Jacquard or tufting
and mar ket positioningni Shmhnbarwhj |l dyaddgngndr ptical Y
remain constrained by high eHuent | oads and ther mal i
systems, and compliant eHuent treatment pl antsabarlea tryov
benchmar ks. Finally, packaging and dispatch stages con

presentation and traceaehiblriiteynnd| Tyh ep aasktcamii nngom d, i onfgQ R
coded tracecosuylsdt ennesl p Pani pat As recycled products compe
and international mar ket s.

Tabl® Process Stages & Value Drivers

Mai n Out ut . .

. Segregated jJVisual/manual, Abased sorting,
Coll ection
type/ colour rate hubs
Cl eaning & Scoured and Lab-dbntensi ve, Enzymatic scouri |l
Recovery nNnbrous mass heavy shredding
: . Variable yarn Advanced carding.
Spinnin Recycl ed sh .
P 9 y 'reaaltllon QA protocol s
il 1B i i g
Welalvi nlg Utility tex asic de5|g_ns,Jacquard pattern
mat s) craftsmanship upgrades
. B Fi ni shed colHi gh eHuent | oCleaner dyes, col
Dyeing [/ Fi . . . .
textiles inecgciencies energy recovery
. Poor presentat Ecpackaging, brai
> k M k
ackaging / ar kregady butraceability trace codes
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7. Traceability , Digital Readiness and Green Product Branding Readiness

7.1. Importance and  Drivers of Traceability

Traceability refers to the systematic ability to track
material througHhouotm itthse Ipiofiencty oolfe-coornisguime r(-soord bpsoéssti po s tva
to manufactur iodlg,f eusaen,d epnodt e i @alher eoydleixng.of Panipat /
cluster, which depends hdawdl gaomenmgomhedmepwewantde, tr a
pl ays a pivotalenrvoilreonimme netnaslurriensgponsi bi | i tcyompéti mincal aana
material integrity

As gl obal regul ations increasingly demand veripable c
traceability has emerged as a strategic diFerentiator
Frameworks such as the EU StraltergyTédrtri |Seuss,t ak madd =i gann
Products Regulation (ESPR), and the wupcoming Digital
visibility for textiles enterindgaEBur&Gpeandemdr Pebduc8&8ir m
(EPR)i d&bines for Textiles signal a domestic shift t o
processing. These devel opment s directly i mpact Pani p
international buyers that now expechspaoehft ofecesclpiomgi

Fi g@2mle Gl obal and National Regul atory Drivers for

EU Ecodesign Regulation for

Sustainable Products (ESPR) : Mandates traceability of environmental attributes via Digital Product Passports

Corporate Sustainability Requires large brands to report on supply chain sustainability, including
Reporting Directive (CSRD) : material provenance

Extended Producer Being rolled out across Indian states and in the EU for textiles, requiring
Responsibility (EPR) : producers to take responsibility for post -consumer waste

Udndi aAs Dr aft E P RndiGateiupcening mandates for producers and recyclers to document waste
for Textiles (MOEFCC) : flow

Despite being UndiaAs | argest hub for recycled yarns,
ecosystem remains constrained by i mfedremaalnt s ccudrscgionp & p 1
infrastructure, and weak datanmanapgéedentl emapttdeviimadlh eno ws
i mported through Kandla Polrachrvenumnaklde ddmesmé ctadt iyon
to output product s. This opacity nectonsrcliyoubki miatrk eba sc &
exposesc|l undheer to risks such as contamination, greenwas!!
Strengthening traceability within the cluster is theref
compliance readi ness, and gl obal competitiveness. A

Pani pat As MSMEs to demonsteate beaiigedredcpcl édycomnmt h i
align with emerging global sustainability nor ms.

7.2. Stakeholders and Incentives for Traceability

The eFectiveness of traceability in PanipatAs textile
participation eafandiiwngr §e oanctinrfor mal sorters and MSME r
certifying agencies. Each stakehol der <cont rdirbh wteens stug pd
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chain in disti-chedi gvaegycs .t rAacweedbli | ity system therefore n
|l evel s, ensuring both compliance and competitiveness.

Tabl® Key Stakeholders and Their Uncentives for

Pri mar Rol e in ¢
St akehol de Chain y Key Uncentives and Benent s

Access to premium buyers;

Convert textile vcerti cations; improved r
fabrics, and home P_ ' P P
reputation
ISR ICEAE - Wl Source, grade, arAbility to demonstrate | eg
ANGECEGCECIEREONAE WwWa st e to processcintegrity; stronger buyer
Connect MSMEs to Enhanced credidokusegdwbulye
Exporters .
mar ket s term contracts and higher
Brands | 150urce recycled tCompliancenwi trdso rEsSStGmer tr u
 domestic and glotverinable sustainability c
CHORAANEINI-IEN Over see EPR and tReliable data for monitori
RN RaNE c ompl i ance for restandards, and reporting o
. Audit and certifyDepend on verinped data to
Certifying . .
(e.g., GRBX) OEKO certipcation and reduce au
Purchase npnal recGreater conpdence in susta
Consumer s . . o
product s e t h isomailrgahrongh verified product data
By aligning the economic and compliance interests of t

transform PanipatAs recyclingrbeebhpri hfommal |-y gteée m, v
transparentcompnd aB$SGcl uster

7.3. Current Traceability Practices in the Cluster

Fi g@rme Current Traceability Practices in the Pani

Current Practices Gaps / Limitations
Purchase mixed textile bales (A/B/C grades) from Kandla
or Mundra with basic customs documents.

mporters &

Aggregators

No material-level documentation;

fibre origin and composition
Mix and resaleimported and domestic lots for Traders & unknown.
local sale. ;
Stockists

Material trace is lost; no batch IDs or
Manual sorting using colour, texture, and
fibre “feel”; local terms (panni, malmal, etc) Sorting Units
used.

digital records.
Record material inflow in paper . a A
registers or Excel; limited data sharing Tearing & Fibre Recovery Units

with buyers.

No standardised classification or
tagging; records maintained
manually.

No integration across units;
information not linked to source

Larger units use ERP or Excel for bales
production data; some GRS-
certified units use batch-level

tagging.

Maintain basic product
documentation for
audits or certifications.

Traceability starts midstream; origin
and composition data unavailable.

Lack of verifiable source
data; partial compliance
with ESG traceability norms.
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Traceability practices within PanipatAs ,t dxtaigihent edy c
i ncons,ifsutneecrtti oni ng t hr dbwagle de x preamiueavwic eshy sweerms | i mi t ed us
systems for tracking materi al origin or movement Mo s
without documentationkeaepdngxdependsrbaeavdly on manual
experi Emeetraceability system is highly dependent on i
orieaha(domestic vs export).

7.4. Challenges in traceability across supply chain actors

Despite PanipatAs scale and maturity as UndiaAs | eadin
sever al interrelated challenges that |limit the develop
chain. These barrierchnespagi csalrucbehavVj owral , and inst
collectively constrain the <clusteémA®r n esttdaonndesdrsd sd.loo bad li ¢
mar kets, especially Europecdmmlanant raceabdil egasdabigBeaet
gaps to remain competitive.

FigeBeystemic Challenges AFecting Traceability in the

- : Most MSMEs rely on manual logs and paper registers, with
Low Digital Readiness 2 minimal access to ERP or online tracking systems.
Certification audits and documentation costs are
High Certification Costs 7 gl unaffordable for small units, limiting verified traceability
participation.

Enterprise -Level
Challenges

Non -Standard Data
Recording 7

Locally used fibre categories and inconsistent record
formats prevent integration with global traceability systems.

Lack of Shared Digital
Infrastructure

Limited Institutional Absence of coordinated facilitation and low awareness of
Support ESG or DPP requirements delay cluster -wide adoption.

No shared cluster -level digital platform or repository exists
to consolidate material flow or certification data.

Cluster -Level Challenges

Low Access to Green MSMEs face limited financing options for investing in

Behavioural & Market
Dynamics

Finance

Informality &
Fragmentation

Low Trust & Data Sharing (e

Weak Buyer Incentives

Certification Disconnect

7.5. Digital Readiness of MSMEs

traceability tools, ERP systems, or compliance technologies.

A multi -tiered, informal supply chain lacks documentation,
breaking material traceability from source to final product.

Fear of regulatory scrutiny and competition discourages
data sharing and collaborative record -keeping.

Most bulk buyers do not offer premiums for verified
traceability, reducing motivation for digital adoption.

Certification data is maintained separately from production
systems, used only for audits, not live tracking.

Digital readiness among cr o, Smal |, and Medium Ente
cluster Irientmatiends and meigeetni ng wide disparities in
ability. Whil e a-sharedf ullé xxgkerdheednituent pri ses have begun
ERP systems digital tagging, the maijtohh imanwdbasmzdpenr
processes that oFer mini data integration or traceal
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rrent Level of Digitalisation
st MSMEs record procurement and production data in n
tails such as quantity and vendor name. Fibre type,

ERP systems, used by a limiteemaumbéntefnabrged dhBtol

ch

dn
dn
co

aT

w h
Hu
Di
s u

ain partners. As a result, traceability data does nof

frastructure and Connectivity Constraints

frastructure gaps are a major deterrent to digital
nnectivity in older industrial zones make c¢cloud syst
hardivhee a singl e-asiladaead kdesslkctuoe data backup or mai
en there is intent to digitise, physical infrastruct.

man Resource and Digital Literacy Gaps
gital skills are |imited among both owners and wor
pervision and verbal reporting to structured data man

have |little exposure to dpmgot@adolt ol Wi Dhodobclumeal at i @inn

ad

Fi

Fo
r
e
e
n
n

Q T 99 ¢ Q ™" O

r

Pa
or
A

to

7.6.

As

e_

option remains dependent on individual initiative r af

nancial and Operational Barriers

r most smal.l enterprises, digitalisation is seen as

edit and the informal nature of operations make softw
w buyers oFer premithhms ifherentinaceadai Iditgyti se remains

pendencecoosnt ,| oowanuale sspyisttee msh.ese chall enges,-i mv@aidaian g ¢
der GST and certipcation audits have imcr Sasned efxpmnirlt i
d certiped mills now maintain basic digital rec-ords f
use traceability hubs suggests a willingness to adopt
e provided.

ni pat As MSMEsendoidepladay digitaWwi mhtueatyness conc-entr at
iented nprms. Most small units |l ack the infrastructur
cl wvwstdeer ap pgfroocaucshed on shared platforms, twialilnibheg, e sasndan
build inclusive digital readiness and prepare the e

Adoption Readiness for Digital Traceability and Blockchain -Based Solutions

global textile supply chains move toward greater tr

has emerged as a critical enabl er of decarbonisation &

cl

us-twehrer e materi al nows are complexraceéadomi hat segsbegr

pat hway to strengthen credibility, meet buyer compl i an:

as

Wh
ac
he
e X
ad

the EUAs Digital Product Passport (DPP) and Carbon |

il e awareness of these shifts i orgreawiendg,enpa&nripirc sles
ross the wider cluster remains | imited. MSMEs recog!
sitant due to cost, t eahmiimaly woompl ecxointnye,r carad uredelr t
porters are beginningatbhd 68magsSeod et rbd coecakhcihlaiitny t ool s,
option wi || require a combinati on of nnanci al i nce

handholsdippgrt .
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Dimension

Awareness Level

Adoption Drivers

Key Barriers
Technology
Readiness

Institutional
Support Needs

3 Cautious but Emerging Willingness:

Study

Report

Figemnki git al

Current Status in Panipat Cluster

Moderate to high among exporters; low
among domestic -focused and informal
units.

Buyer compliance (GRS, RCS, DPP), ESG
alignment, market credibility, and
traceability -linked premiums.

High setup and subscription costs, lack of
technical capacity, limited digital
infrastructure, and data privacy concerns.

Blockchain/Saas platforms piloted by a few
exporters; minimal adoption in micro and
small enterprises.

Cluster -level pilots, government/donor
subsidies, technical training, and local
language user interfaces.

Traceability

Foundation for MSME Clusters (FMC)

Readiness at a

Implications for Decarbonisation and
Market Access

Exporters are driving the transition, but the
cluster lacks collective readiness.

Directly supports low -carbon verification,
transparency, and access to regulated
markets.

Without support, smaller units risk
exclusion from traceable and certified
value chains.

Potential to ensure product traceability and
verified recycled content but needs
simplification and cost -sharing.

Critical to achieving scalable adoption and
cluster -wide decarbonisation compliance.

Overall, MSMEs in Panipat express cautious but growing interest

in adopting digital traceability tools. Most enterprises acknowledge that such systems will soon
become essential for maintaining export relationships, yet they are reluctant to invest without

financial or technical assistance. The current sentiment is one of

pragmatic interest z driven by

compliance and buyer pressure rather than intrinsic motivation for sustainability.

3 Growing Awareness among Exporters and Brands:
processors show greater awareness of traceability frameworks such as Global Recycled Standard
(GRS) and Recycled Claim Standard (RCS). These firms recognise clear business benefits: premium

pricing, stronger buyer

Export-oriented spinning mills and larger

retention, and enhanced credibility in ESG -conscious markets. Several global

brands z including H&M, IKEA, and European buyers z are already piloting systems that integrate QR
code tracking, Digital Product Pas sports (DPPs), and blockchain -based fibre tracing, signalling a top -
down market push for verified sustainability.

3 Limited Preparedness among Smaller Units:

Smaller and informal enterprises, particularly those

engaged in sorting, tearing, and basic fibre recovery, remain hesitant or unprepared for digital
adoption. Their resistance stems from the perceived costs of new tools, lack of digital infrastructure,
and fear of exposing sensitive sourcing data. Many rely on manual documentation or verbal

transactions, making the transition to real

-time digital tracking systems challenging. In some cases,

mistrust regarding data usage and potential regulatory exposure further discourages participation.

3 Cost and Complexity as Key Barriers:

Even among interested units, cost and complexity are major

deterrents. High initial setup expenses, recurring subscription fees, and complicated user interfaces
make these systems seem inaccessible. MSMEs are also uncertain whether such investments will

translate into tangible commercial advantages or buyer incentives, leading to a wait

approach.

3 Conditional Openness to Blockchain and SaaS Platforms:
show cautious openness toward blockchain or SaaS -based traceability tools, provided they are
affordable, intuitive, and adaptable to local contexts. MSMEs are more likely to adopt when platforms
feature simplified da shboards, local language options, and cost -sharing arrangements. However, most

-and-watch

Medium -sized spinning and tearing units

Page 4|
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informal units still lack the basic digital infrastructure

required for participation.

Need for Demonstration and Cluster

-Level Support:

of |

Foundation for MSME Clusters.

ainability Readiness Pani pat

(FMC)

Z computers, smartphones, and stable interne t

Across stakeholder consultations, there is

consensus that pilot projects and handholding support are essential to overcome hesitation.
Demonstration initiatives ~ z facilitated by industry associations, government agencies, or development

partners z could showcase operational feasibility
onboarding, coupled with buyer
adoption across the cluster.

7.7. Green Product Branding Readiness

and build confidence. Co -funded or subsidised

-backed pilots, would help prove business value and accelerate wider

As gl obal textile market sl enbvger d owrae rde rstu,s ttah emadbil liittyy
green product brand has become a key determinant of com
and Japan are increasinglvy ddaemanadifngnwe mriomaneing a l and
extending beyond recycled content claims to include tr
For Panipat As textohe otcydbdlimwpre¢ldhst drar gest centres
furni shhhgstransition presents both an opportunity an
produces inherently circular product s, its current ope
position them as J3greeni in the gl obal mar ket pl ace.
Green product branding in this context refers not onl
performance identity buildt on traceable sourcing, cer
environmental benenpts. A creditlkkrese gmee MSIMEand oalalccws se
and B$Ggned buyers, while strengthening the overall im
ready manufacturing base. However, t o achi evlei nihtiesd,
tracealbowidiygi t al readi ness, i nconsistent compliance,
that currently prevent its products from being -croesctogni
export markets.
7. 7CLrr 8Buntyer Expectations and Mar ket Trends
Udn the gl obal textile and apparel mar ket , buyers esp¢
devel oped regions have heightened expectations regardi |
compliance and green pBovdWecs erpeéechncastuippns .er s t o prc
documentati on, including traceability from rawamater.
verinped certipcations.
Tabl® Buyer Expectations and Mar ket Trends in Sust
. . T ical Cert|Rel evance
. Verined recyclewGIObal Recyc lelted.upstre
Mat eri al documentation a Standard (GR traceability;
Traceabilit chain ExchangeTERE certinped mill s
Cradldger adl e bat-cavel dat a
SRTTTER . 0T e pew o MRV MSNEE e
Sustainabi l _ ZDHC MRSL
and ETP compl i a demonstrate co
XTIy Vo ker safety, Tgo.g000, Sede fedominantly
Standar ds gender inclusio BSC( l abour; | imite

readiness

documentation
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. . Typi cal Cert|Rel evance
Di mensi on What Buyers EX .

Digitised data, Digital Prod No digital I i

Transpar end

. di sclosure, and (DPP), Block waste source,
Reporting . . .
tracking traceability product
Clear sustainabi . . . Weak cilwidteerbr a
Green Br and Sustainabili | . . .
supported by da I i mi t e dlling despitey t

Mar ket St o

QRbased | abel

certipcations circular heritage

7. 7C2uster Capacity for Green Branding

Whil e Panipat has established itself as a gl obal hub
advantage into a credible green brand identity remains
production model and idsses,p yeetcyictl isntgr vegxgpleerst wi th | ow vi s
and weak communication of sustainability credential s.

only on the adaopteinadn yofpracaeai ces but al so on ,t haen da bnialrikte
these eForts in a consistent, veripable way.

The following table presents a snapshot of PanipatAs c

di mensions relevant to sustainable market positioning.

Tabl® Cluster Capacity for Green Branding

. . Current Status i . Readi ness
Di mensi on Desired [/ Bench
Cluster Level

Strong recycling
nbre recovereyndan
spinning

Recycl ed Cont
Circular Prod

Ver. ed traceab
n [ [
source document

SRR ENOCIREENN Par t i al complian Universal compl
XN AN @: have ETPs, most documented envi [N
SONCHACR AR M-Nd or i nformal syst performance

(OX-NA NGB Li mited certinca Wider participa
AN @ mai nly among exp MSMEs wi tthi evul t [INIE
TEX) |l arge mill s certipcation su

DN - NN -l Mi ni mal ; mostly
Syst ems based data entr

Untegrated digi
linked to DPP o--

y
ClustLevel SH@El Undi vi dual expor Cl usltevwel green .
Visibility uni ped sustainab and marketing p

ERTRVACH G = W l-Wel:ly Concentrated i-n Di versined base S

N G- WIS c ompl i ance buyer focused, premiu
Unstitutional Limited facilita Cl uswiede sustair
coor df mat i o associations; no coun addigiasfaciitation [ ]

roadmap hub
7.8. Readiness for Digital Product Passports (DPP)
The Digital Product Passport (DPP) is an emerging tool
textile supply <chains. at provides digital records on
hi story, and compliance egtuudtada o, shelamidng omsameés,s verify
enabl i ndgr idmem deci si ons, DPPs also promote circular ec
and responsible disposal. The European Unionenubdatl,h it :
spearheading mandatory disclosure of traceability and
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For Pani patAs recycling cluster, which exports | arge
i ndustrial textiles, the DPP represents both a compliar
pat hway to strengthen thefromedRedydlteyd oMatEMaadl sj cl i
conndence, and accedsrsi vene maurnk e ES G However, achieving
upgrading digital systems, standardising data captur e,
protlos.o

7.8 Clrrent Level of DPP Readiness

While somereepobed spinning and pnishing units have begu
data, the majority of MSMEs remain far from DPMacscendpl i a
registers or Excel shieetpr dduwrte merctoran.d mduysrgeatstc hi ndpelt eamd 1
is Iimited to a few progressive companies.

3 Spinning mills/ Manufacturers/Exporters supplying European buyers through intermediaries have
partial digital systems (often linked to GRS -certified documentation).

3 Dyeing and finishing units record batch -level data manually, with minimal environmental tracking.

3 Sorting and tearing units  , which handle raw textile waste, are almost entirely undocumented.

This fragmented data | andscape means that PanipatAs tr
spinning onwards, rather than at the materi al source.
extendtemd, from waste input to pnished export

7. 8Cdst Structure of DPP Umpl ementati on

Umpl ementing a DPP system entails initial setup cost s,
expenses. The cost burden varies depending on enterpri

Tab2® CGsehsi derfeotri dngital Product Passport Umpl emen

Indicative range for MSMEs is INR 2710 lakh
depending on scope and customisation ;
could be lower under shared models

Hardware and QR / Tag Label printing, scanners, Costs vary but are non -trivial for smaller
Integration barcoding, or RFID integration units.
Data Management & Training, data entry, and .
g' -g y Can be pooled through cluster -level service

Documentation reporting support
Certification & Audit GRS or equivalent certification . . T

. . . q . Required for credibility and verification
Alignment integration into DPP

. Platform upkeep and cloud - recurring line items that must be budgeted
Maintenance / Cloud Storage preep 9 9
based storage of product data annually

Digital Setup / Platform Licensing or subscription to DPP -
Subscription compatible traceability software

For small and infor mal units typical in PanipatAs recyc
without pnanci al a-sevelt anokl aborhéattis vdei rsmordieblust es expense
collective training.

7. 8DPP Technology and Service Providers

A growing ecosystem of techholwoniggy ppbBRidedst nbavebbielkeidt
for the textile sector. Tehreastel erda npglea t ff roarms b It cc kicihgah tnwe
compatible with existing ERP setups.
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3 Global Platforms such as CircularID, Everledger and SourceMapprovide blockchain -enabled systems
ensuring tamper -proof data and transparency.

3 GSl1 India, a national standards organisation, supports  barcode -based product identification and
interoperable data -sharing frameworks suitable for MSMEs.

3 InDltex , an Indian textile -industry platform, is developing integrated traceability tools and DPP
concepts tailored to cluster realities.

3 Collaborations between Textile Exchange and CIlI are piloting DPP -aligned traceability frameworks
for Indian textile clusters.

3 Green Story DPP platform is a sustainability intelligence solution that helps textile and apparel
companies create and manage Digital Product Passports (DPPs).

3 TrusTrace: A software provider that has been recognized by Gartner for its DPP readiness and is
working with brands on pilot programs.

3 Intertek: A global leader in quality assurance and compliance that offers DPP solutions, including
verification, risk assessment, and LCA support for the fashion industry.

3 Inriver PIM: Offers a Product Information Management (PIM) system that helps companies centralize
and manage the complex product data required for DPP compliance.

3 Carbon Trail: Provides guidance and solutions for implementing DPPs in the textile sector, including
Al-driven insights.

3 Worldfavor: Has partnered with Nilérn to offer a solution supporting supply chain transparency for
the textile industry, including DPP requirements.

These initiatives ,enspchaalsabslee |dicgailtisbledtedolpsi | @amnd ¢ lou skteeel
aFordable and practical

7.8Uh0di an Adaptations and Support Mechani sms

Recognising the fragmented nature of Undian textile cl
|l ocal scal ability. Pil ot initiatives focus on shared d
infrastructure for dat ar esptoorrtaigneg.a nGo veea mpreinancsec hemes u
Text-i helsuding the Sustainable Textiles Miss-apa ardlopgn
incentives to promote digital traceability and export
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8. Environmental Footprint and Decarbonisation Baseline

8.1. Current GHG Emissions Profile

Pani pat As sizable concentration of MSMEs active in ref¢
substantial greenhouse gas (GHGE miegndiisesresh s maTlkee altusper
14million ~tdmkens tfoofnedni s emi ssiiosn cvoonlsuindeer ed high for
cluster domi nated by MSMEs. For compari son, susehld emi s
i ndustri al districts in Undbibautaput exfc emalny hemdlolseadl @m nl
cities. Given PanipatAs sectoral mi x and overall si ze
activities have a signinpcant climate impact, well abov:q

Greenhouse gas (GHG) emissions within PanipatAs textil
direct fuebassed, egeirdy consumption, and bro&ddedergalondi
the distribution of emissions across S$SoappefhntSdeme i 2y
decarbonisation priorities and aligning with emerging
enterprises have | imited for mal accounting of emission
boiers and stenter machi nes, el ectfriele p ¢ ndeomts usntpati @engrf
transmpelrdted activities within the extended supply chai
emi ssion sources under ealtd Ilkseyper aand dodmgthd ii ttisng t o
footprint

Fi gB8O8ources of GHG Emi ssions across Scopes 1, 2 and 3 in

3 Boiler & Stenter Fuel Combustion : Use of LPG, diesel, or
biomass briquettes for process heat.

3 Chemical & Thermal Processing : Minor VOC emissions during
dyeing and finishing.

DIMEE! SEsomes 3 Company -Owned Vehicles : Fuel combustion from goods

From sources owned transport and staff vehicles.
or controlled directly by
the enterprise

Scope 2 3 Grid Electricity Use  : Powering machinery, air

compressors, pumps, and lighting through

Ha r y an a Afgel-demesdeni grid.

Consumption of grid electricity for 3 Limited Renewable Uptake  : Only a small number

machinery, lighting, pumps; limited of MSMEs use rooftop solar due to space and cost
rooftop solar adoption. barriers.

Indirect Energy Emissions:

3 Upstream: Transportation of textile

waste from ports or suppliers;
Scope 3 purchased goods and raw materials.
3 Downstream : Product distribution,

waste disposal, and end -of-life
Emissions not owned or controlled by the enterprise processing.

but occurring across the value chain 3 Other Activities : Business travel,

outsourced logistics, packaging
materials, and service contracts.

Value Chain Emissions

Shttps://c4rb.orgédambosjiat@hitywsopghionextile
smes/ ?2utm_source=chatgpt.com
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Tab2®®GHG&mi ssConsri bution by Sector in Panipat

Sector Estimated Share | Major Sources/ Key Activities Key Gases

Combustion of fossil fuels for process heat (boilers,
Textile & stenters), use of diesel and biomass briquettes,
| L ') flesel and briquet COz, SO, NzO
Industrial chemical processing emissions, and industrial waste
handling.
Movement of raw materials, goods, and workers by
T t . . . CO,N20
ranspor . road; diesel -based freight and local logistics. 2
Power Generation . E|ECIFI.C.Ilty generatllon frCOz,SOz,
fuel zbased grid; limited renewable penetration.
Residential/ Household electricity and LPG use for cooking,
: B : o CO,
Commercial heating, and lighting.
Land Use Change I Urban gxpansion, construction activities, and limited cOos
vegetation cover change.
8.2. Waste Generation and Disposal Practices
The textile recycling and processing activities i-n Pan
solid wastes across di Ferent stages of production. The
packaging plastics, -sencdy cdearbtcabnsi pnoastiendg ndoinst i nct envi ronr
chall enges. While the <cluster has made progress in re
EHuent Treat ment Pl ants (ETPs) and linkage with eCommol
proportion of waste still enters informal diskhespilingtr
and | imited infrastructure for recycling or recovery c¢

8. 2T¢ypes of Waste Generated

3 Textile Residues and Fibre Dust:

Textile residues and fibre dust are generated during the shredding, tearing, and carding of cotton,

wool, and synthetic fibres. When disposed of in open landfills or mixed with municipal solid waste,

these residues undergo anaerobic decomposition, releasin g methane (CHW-a potent greenhouse gas.

Informal burning of fibre dust and textile scraps, still observed in some areas of Panipat, emits carbon

dioxide (COF), black carbon, and particulate matter, worsening air quality. Improved segregation, fibre

recover y, and recycling could significantly reduce the ¢

3 Sludge and Effluent:

Dyeing, washing, and finishing operations in Panipat generate large volumes of sludge and high -
COD/BOD effluents, especially from bathmat dyeing units. The sludge typically contains dye residues,
salts, and heavy metals, contributing to environmental pollu  tion and greenhouse gas emissions during
treatment or disposal. Within Panipat, around 355+ industrial units generate 7,684.71 tonnes per
annum potential hazardous ETP chemical sludge from their standalone effluent treatment plants 6,
According to the Haryana State Pollution Control Board (2023 -24), in Panipat - 3,012.11 tonnes were
disposed of in secured landfills and 18 3.43 tonnes incinerated, while recyclable or utilizable remains
around 4489.18 . The GEPIL facility manages the collection, transportation, and safe disposal of this
waste from CETPs and individual industrial units.

3 Boiler Ash and Combustion Waste:

*Haryana State Pol IDitsitoaon cQo nEtnrvalr oBiomeerhrtS.PEBan 30Pdonpa202623.
https:// hspcb.gov.in/uploads/ pages/ panipat _669belde7fbc3. pdf
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Combustion residues, including ash and particulates, are by -products of thermal energy generation.
The use of coal for industrial boilers and dyeing operations was prohibited across the National Capital
Region (including Panipat) from October 2022, followi ng directives of the Commission for Air Quality
Management (CAQM). Most industries have transitioned to cleaner fuels, including LPG and biomass
(briquettes/pellets) , approximately 20 units have shifted to LPG, and the remaining on biomass
However, ash an d particulate waste continue to be generated, often disposed of informally or mixed
with solid waste.

3 Plastic and Packaging Waste:

Polybags, bale wrappings, and packaging films used in the transport of imported and domestic textile
waste form a growing secondary waste stream. These materials, mostly low  -grade plastics, are either
sold to informal recyclers or disposed of unsafely.

3 Contaminated or Non -Recyclable Waste:

Ut embat are heavily contaminated or unsuitable for n
burned informally. Reports indicate the presence of
where such materials accumul ate.

8. 2CArrent Waste Disposal Practices

Waste disposal in the Panipat textile cluster combi ne
practices. While many wunits operate ETPs or connect to
often rely on unregistered v esnedgrresg atnido ro,p emo aru mpri ancgk i A
compliance continue to cause materi al |l eakages, under

circular waste management systems.

8. 2. 2Sdl.id Waste Disposal

A |l arge portion of wunrecyclable waste and pbre dust is
waste handlers. Unadequate segr egatrieocny clleaabdlse taon dni oxfitnegn
waste streams. Unf or mal MmMusamag paft sobfdtiwastcd uster

contributing to air pollution.

8. 2. 2ERuent and Sludge Disposal

Undustrial units are requirddTtO) dbtoami mn héo HSEPICB woadep et
Act , contingent upon the installation of functional EH
MSMEs engagedgeneentiengy processes such as dyeing, washi
décharge st damdiasred £TPYn exisctalien umadisuthowever proper fun
and sludge handling is inconsistent and | acksedtarageab
vendors without proper tracking, and in some cases, i ni

CETP (Common EHuent TrHWlDMme®aectPdran29 is the main indus:H

nnishing wunits in Panipat. Mo s t enterprises in this z
treat ment caMlalri(t2zyl oMMIDD)+. 2The CETPs form an essential
wastewater management system and are aligned with-regio
4 &anddd | oc al irrigation reuse schemes. The Haryana Sh
periedmpling and compliance audits, and units found vio

or compbsed nnes.
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8. 2. 2Ai3rr Emi ssions and Particul at es:

Air pollutionpfedmboilbemass particularly during winter
While the use of <coal and pet coke has been banned un
adopt advanced emission cohteo$, sgbeemsostahi aspbagipit
Stack emissions often exceed permissible Suspended Par

operational control and maintenance.

8. 2UBstitutional Gaps and Awareness

Pani pat | acwsdea whaautsé emanagement protocol . Mo s t uni ts
standardi sed procedures for waste Whgdegdthieorc, usdlelre gte
esti maared r e stihdeureeo i e setdr acloil | ectfimm tslyesd e Smatl d r,whii ¢ ts
constvOwtef the  (tcantniolte akmirtds i ndi vi dual UNBLE IcakH ecdpio
cosAg resyilnf or mal almdr mipeg di sposal continue

Tracking mechanisms are | argely absent, with uni Osl ¥y ai

3012tdbnnes disposed in seXBtednkbandmicli aewatbddBB8Bhda r e
tonnerseecycl able akbMdreaoveéern _zaBaei pahor toymhker snebbhapi sm t

domesti-copegmmer textile waste, impmaitmridngvadegendent on

While regulatory frameworks are wel/l established, eFe
through enhanced monitoring systems arJahit mpragweed egqamp
submnsictrubber per f oanmddnaea i mtad ian wastnaamerecws dd,aciyleitt i es
compli.amdBel out of 413 grossly polluting i(MBusStks)gbes{ GP
concentration statewide.

Given the fragmented practices, there is strong potent
service at t het oclhueskpguc el enwrsllt compliance cost s, i mpr

performance, and str enSqtchhe na tsryascteecanbiddulyd handl e the ¢
treat ment of keyi nwalsu dei nsgt ryelarmes dust ,-r eyyec lsd b dehp € wausgthed
shared infrastructure and service model s.

8.3. Water and Energy Use Intensity

The textile recycling and dyeinganddeseéenrtgeynisn vBanicpatt r
substantially to the clusterAs overall carbon footprint
with reliance on f ossirlocemnsd bhiecamas scrfewneless fsargnpg pncant e
|l ocal water tables and air quality. Assessing these r e

opportunities and promoting cleaner production across |

8. 3Water Usage

Water is a key input in al/l s t-vaagselsi nogf, tshceo ureixntg,l eb Ireeaccyh
nnishing. Dyeing and pr oicretsesn snigv d ss ttaheee .mosstt twhae eal ust er
water consumption50nsl esbhmht e,dett pér wdagh 18 MLD is su
canal netwhdrikkhunt se a8 of the toaalt edamaiodgfsrom ot her

sour.ces

Singh, Rahul . 3PanipatAs PolluThenTSuli@g@e®cAmi a08@6dustrial Boom. j
https://www.tribuneindia. cpoal/Inwstwiscglnaiidnanali pami pat s
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F
EHuents from dyeing units continue to pose contaminat:
heawmegt al |l evel s detected in sever albarsoend tdbyeainmgg zaowntecsma t
shown potential to reduce bbutt hupaaakeer raennda iennse rigiymiutseed,. T
transition f-Wheanw y hteoni wiadl ogi cal wastewater treatment, ¢
with expert agencies such as the Textile Committee.
8. 3EAergy Usage
Energy use in Pani patAs textile industry i s domi nat e

operations. Foll owing -¢dhlkke CAROM icma2022,d olelt i ndustri al
approvedbfomhss bri aletit gsiened Pet (LPGeumuGasnt | vy, abou
boilienr st he dmer ptag on bi omasPss na nPda.n3iOp%a to n

Whi P&EGoFers cleaner combubNRBROnpert & CMi g h|adt0o0s0t pkéc av & lkuge) |
its viability for smal/l U MNBRt perBikgmds<ch2 000 nkicada! o und
the preferred option but has variable quality and | owe
st achi ssion,readmnmed from 800 SwWwhHi ctho n80stSFeMt er pri ses n
chall enging to meet.

Electricity is sourced from the state grid, where supp
gensets. Undustrili BR.zZD0@reirFy Haceémnuageg nxeAd toparcpds }dyei ng
end spinning uni2t |ladkrhs kihs per5 mont NR ctods ak8hg Bnewgy i nt
i s hi ghest among dyeing and spinning enterprises, whi
ecgciency Iimprovementesat hhreaghemwwnstmot or upgrades, and

8.4. Processing Chain and Key Emission Points

A review of energy use and process operations in Panipeé
emi ssion hotspots spanniwqgathéeymalandelteansipoalt, daimensi
processes account for rmest (Sfcoplee 131, us hai Acshadiin( FcScpe €2
emi ssiThres .mal energy use in dyeing and npnishing remain
foll owed by electricity use in spinning, €tkggtngel dgb st

Tab22Processing Chain, Key Emissions and Mitiga
Teari .
Sorting earing, derdmg Spinning Dyeing, Washing Weaving Packaging
. and Boiler ; L .
and Grading . and Carding and Finishing and Knitting and Transport
Operations
Minimal direct Fugitive Thermal Logistics
emissions dust & incomplete Electricity -related fuel combustion Electricity & waste
combustion CO2 emissions

Key Emissions

Dust and lint PM2.5, lint, CO Indirect CO2 from CO2, PM2.5, CO, Indirect CO2 CO2 from diesel
during manual grid power, noise, VOCs operational noise trucks, plastic
handling heat packaging waste
Impacts worker Dust >5 mg/m 2: Spinning Dyeing & finishing Continuous loom 40 ft container
health and indoor repeated PM consumes -1.6-2.0 account for >60 %  operation adds uses 70-90 kg
air quality breaches risk NCR  kWh/ kg yarn; of direct to grid demand plastic; 35 %
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Tearing, Carding

Sorting and Boiler Spinning Dyeing, Washing Weaving Packaging
and Grading . and Carding and Finishing and Knitting and Transport
Operations
compliance emissions ;5-6 t empty return
penalties biomass or trips raise tonne -
LPGday per unit km CO2
Mitigation
Dust extraction Bag filters, IE4/IE5 motors, Economisers, High-efficiency Reusable pallet
units, enclosed cyclones, ESPs VFDs, energy oxygen-trim looms, power - boxes, shared
sorting bays, use improved audits, waste -heat  controls, low - factor correction, freight platforms,
of masks/gloves biomass quality, recovery liquor jet dyeing machine route optimisation
sealed work zones (2:4). insulation , maintenance

steam recovery

8. 4Ther mal Ener g8t elams@enheration in Dyeing and Fi

Dyeing, washing, and stenter dryiovgr®@®r &thieoncsl utsd ga tAlse
(Scope 1) .Amimegisamsed bl anket | i nebz6t ytpo ncnael sl yo fcloBhi@aimeesss
dayo generate stl8@am° @t around

OQutdat etdubne eboi | er s6 @6 8ue cacti gmmregyryoducCg @Oghand particul
emi ssions. Stack measurements from sew®r anhg/ umii tSP Ms hloiv
particularly i n wierstiagdru.e \pali ateisl ealasgpr adest abililseB&b nput
per kg of pnniinsphdecdgl fraebardiyc s i m mar gi ns.

Unst adddmagmi sers -4Aamd mo x wapatm oll isf t exc8&%W, emsaw i ng2 % dwughl y
Upgradi hg-witqpuor (1:4) j et hadyveeisn gs tneaacnh, i nweat er |, and eHu
compared to |l egacy model s.

8. 4ERectrical Enerogy rH®Stps panti ng and Carding

Spinning operati ons Sccoonpseu n2e (tghreiedbiuedlkd omtriirsi, c iciSgl)b Mah ed at
of ®@r tonne. of yarn

Undiisa gri d em82@&gCrddMWhhPoywer costs | N&&i 8pielrutkeg ,ovthi gar mn s
subst aorft iwgdlt le pcrriecaetss ng both environmental and competit|

Adopti ol EgUE mot orasndvari-Abkegquency dr icvaens y(L\RE2¥s 3 avi.ngs
He at recoemryotor h o thseiant g sn gff dor@ d g resmatne rf ur t her i wprdeve c
energy integration.

8. 4ABQual ity Hoitstpoand Particulate Emissions

Mechani cal tearing, opening and carding operations gen
while bpopemdsboil ers can add pne particulate emissions
dust | evels in older ord pacocrdl vy owenst ihlaastee b eteenard oac ume nt e
and can exceed established occupational exposure | imit
compliance concerns.

Regul ators in the National Capital Regi on ( NCR) have
emi ssions, and repeated violations can trigger correct.i
ai-qual ity regul ations.
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Unstalling appomtprrala Pssysdthesmtass bag plters, Pabrteapl bhgr al
carding machines can substanti alnpyr oweeedkupclea cae raioarl nieo & i intt
recovery of usable nbrefueadster bhii kmavs s e b o imhedsicsi enpnt y ed
parti ewlnatre | equi pment , including electrostatic precirg
meeting stringmatt erar ¢ mictess avvhee N ipmioperly desi ghaidnedper

8. 4Sdo0pe 3 HPaslpagi ng and Transport

Cluster |l ogistics and packaging practices also contrib
of disposable plastic packhagitndgi amadi bawi netemnse the ca
per t-bhhemetre. -lEanpltsa dreesjkor dri ver: when outbound truc

|l oad, emissi e&nsd opreert rteomrnese substantially.
Gl obal buyers increasingly evaluate snuppimi easi on padka
ecciency, making these factors directly relevant to ex|

Replacingssipagtkagi ng witRsuebsabl duopbi enbal e covers,
fol dabl e pa@chet mbarneagfully reduce plastic waste and
supported by eccient return | ogistics.

Similarly,pdobingl atmhadcrheinghtpl atf orms that connect out
can improve truck util i sraeli atnBedmi@Osri eodhusc & yt rldomvdepd mig! e ang ¢

8.5. Existing Environmental Compliance and Certifications

Exi sting environment al compliance reflects different stages
aligning with statutory norms through phased i nBvnewit me ntmse,n tteel
compliance among MSMEs in the Panipat textile cluster
norms and voluntary adoption of sustainability standarc

|l andscape and uptakeewotfi paat ir oimtsrse@at @dbss un

8. 5Sttatutory Environment al Compliance

Most medium and | arge textile units are mandated to cor
by the Central Pol lution Control Board (CPCB) and the F
statutory requirements include:

T Consent to EstbalfbinsentCiB) Opendée {(K&OWater (Prevent:i

of Pollution) Act, 1974 and the Air (Prevention and (
T Udnstall BHuent ofreat ment fPdranpsod&sfPsywast ewater and p
Common EHuent Treatment Plant (CETP) where applicabl e
T Hazardous Waste Manageummcéer ctomp| Hanardous and Ot her W
and Transboundary Movement) Rules, 2016.
T Maintenaaicre ®mi ssion ,parspmetiarld y ftrioewr fpa@st ker asiamg f o
fuel s.
However, a signipcant proportion of micro and small L
regul atory compliance, primariihwywdueosd Lbomstedi hes hni

dedi cahedsienEHS personnel

Pagers5|



Di agnostic Study Report on Sustainability Readiness of pat F
Foundation for MSME Clusters (FMC)

8.5Vl untary Environment al Certipcations

Adoption of wvoluntary environmental standards and cert.i

an early stage. These frameworks serve as important too

behaviour with broader Shestghnabtlil®tgabgbwgal binding, t he
adopt cleaner and more responsible operations as a mea

gl obal recognition provides a shared | anguage fwoe <con
devel opment with industry stakeholders ensures practic:
adopt these standards to remain competitive, they col |l e
advance policy objectives.

Fi gB8rie Adoption of Voluntary Environment al Certij

OEKO-TEX® Standard 100

» Commonly used by home furnishing units in Panipat, this
certification ensures that textiles are free from harmful
substances and safe for human use. (3) Global Organic Textile Standard (GOTS)

» Adopted by a few exporters working with organic fibres,
GOTS certifies environmentally and socially responsible

1SO 14001 (Environmental Management System) production from raw material to finished goods.

©,
» Adoption is limited among medium and large units. It
provides a structured approach for managing environmental
:mgﬁ;&eﬂ:ﬂng legal compliance, and continuous @ ZDHC (Zero Discharge of Hazardous Chemicals)
» Aims to eliminate hazardous substances from textile
processing. Awareness is growing among dyeing houses
and exporters, though actual implementation remains

Higg Index (Sustainable Apparel Coalition) limited.

» Some units have begun using the Higg Facility Environmenta
Module (FEM) for self-assessment, mainly in response to

buyer requirements. @ SA 8000 / SEDEX

» Focused primarily on social compliance but also includes
environmental management elements. Adopted by
Recycled Claim Standard (RCS) / Global Recycled @ select exporters to meet global sourcing standards.
Standard (GRS)

» These certifications verify recycled content and ensure
traceability through the supply chain. GRS, requiring at
least 50% recycled content, is increasingly sought after by
Panipat’s export-oriented units.
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9. Domestic and International Demand for Recycled Textiles

Pani patAs circular textile economy is among the most r
Gl obal Sout h. Wi t h decades of experience, integrated
engagement , the cluster contintesandoradapttoopy cbandi n
positioned for growt h, provided it strengthens compl i
standards. Gl obalcoksedmand afceerabll@wrecycl ed textiles is ¢
|l i ke tbe EBarder Adjustment, MEERMESRBP MCETBAM)

Unditeikds il e recycl iexpemarket o reach US $375 million by
during2®p@®@3833with Panipat contributing most of the nati on
home furnishings. Continued investments in technology,

sustaining compet itteirvmerexpordangoltemg i al
9.1. Demand Market  Snapshot

PanipatAs textile recycling cluster derives its streng
consumer ainndd upsa srti a l textile waste, transforming them
varying quality and pri cel osheag mesnttasndiThhge icsl ubsuielrtAson i
humani tarian markets, domestiiemtcamasnubitmrEmdabprApdytt s.

3 Humanitarian and Relief Markets: Panipat remains a leading supplier of disaster -relief blankets
procured by organi sations such as the United Nations, Red Cross, and international NGOs. These
products, typically made using shoddy yarn and recycled wool, are preferred for their low cost and
high -volume availability.

3 Domestic Blanket Dominance: The cluster meets approximately 75% o
and semi-woollen blankets, catering to agencies including Indian Railways, defence forces, and relief
departments.

3 High-Volume Exports of Carpets and Mats: Panipat exports to over 60 countries, with strong
markets in Africa, North America , and Eastern Europe for rugs, durries, and carpets made from
recycled fibres.

3 rPET Apparel and Yarns: Rising regulatory mandates such as the EU Digital Product Passport (DPP)
and GRS certification have created demand for traceable rPET yarns and blended fabrics. Exporters
supplying brands like IKEA and H&M Home are aligning operations with these sustainab ility standards.

3 Denim and Hosiery Recycling:  Imported post -consumer denim and hosiery waste are reprocessed
into low -GSM vyarns, used in recycled denim, furnishing fabrics, and other budget home  -textile
applications.

9.2. Export Market Overview  z Demand Dynamics and Buyer Profiles

Panipat As recycled textile cluster plays a <cruci al ro
recycled yarns, nbres, and home furnishing products t
exports relkephedest yzkaniogeme r i Afarai caMd dd| ezeEaacsht depned b
distinct demand structures, buyer expectations, and col

Whil e African marketscast veb@aodmudaesr éoycleaw textiles, t
as a hybrid zone wheeesittriadéeti noadeé poéxiests with-emerg

Shttps:// www. openpr.comf @ewiel § 8nBakrokielt/biersd inmpspsor t uni ty
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Il inked products. Un <contrast, European buyersdiri@gmese
segment, demanding full traceability, certined recycl e
the EU Strategy for Sust aixnaemlde darPd o@iurceul a&re sTpeoxtsii Ibe d ,i
Product Passports (DPP).

FigBRkExport Market OvegComeplwi amde VMapei ng

5 5 L i i
Key Countries > Nigeria, Ghana, Kenya, Tanzania, South Africa UAE, Saudi Arabia, Oman, Qatar, Bahrain e, MBI, (e [ S,

UK
High-volume. low-cost market driven b Transitional market combining consumption Mature, regulation-driven market aligned with
Market Profile > e L 4 and re-export hubs; demand from diverse the EU Sustainable Textiles Strategy, EPR, and
affordability and informal retail. income groups DPP

Typical Buyer Type > Wholesalers, distributors, informal traders. Retailers, re-export agents, distributors. E;:;dd:;;;npumers, iEllig i s iy
. . . . . . High compliance, high value.
Compliance Low compliance, high volume / low margin. Moderate compliance, mediumvalue,
:;::Jnesity YIAELLES > Minimalcgrtlficat\on requirements; trade Growing focus on verified‘recycled content 5:2:!;;;;{32?s;:glﬁi;fr::gzignal
often outside formal channels. and traceable supply chains. )
v documentation. A
Strategic Maintain cost advantage and volume Invest in traceable recycled yarn production; Develop cluster-wide certification systems,
Implications for > reliability; strengthen logistics and explore enhance quality control and supply chain DPP readiness, and consolidated export
Panipat Exporters exports of semi-processed yarns to offset coordination; engage in regional green platforms to meet EU buyer standards and
policy risks. procurement networks. retain market access.
Pani pat As export | andscapzf rsopra nwsalrai nvee rd e ImgsWpieaxn ¢ & mmar k e
val-diri ven, riengtue nastiivoen dlelsd i cnlalt 8 togprs/xrs competi ti veness wi l
ability to transitionetneswared Eaua mpleiaaanamar ket s, where tr
digital readiness are f ast [beevceolno pnign-geind erus ereetqi un craetmeonnt s
digital product passport (DPP) infrastructur e, and sus
as a credible global supplier in the emerging circular

9.3. Domestic Low -Cost Blanket and Carpet Demand

Un the domestic market, Panipat A As recycled textile 1in
segments, particularly through state government procure
net wor ks. TFhemanodtprimduetshamndlhesi ncl ude:

3 Winter relief blankets ~ supplied to disaster management departments and welfare schemes
3 Low-cost rugs and floor mats  sold through informal and semi -formal retail outlets

3 Basic household items  such as bedsheets, pillow covers, and towels aimed atlow -income consumers

Despite high vol umes, product pricing has remained | ar
for key items I|ike minkodllleaekernr s. ahhi sshotdaynati on i s
saturati omasecngiracur ement price ceilings, and perce pi
producers to invest in quality enhancements.

As a result, egmmanwyalduéd hg Ppoocesses such as pnal washing,
packa.gimhhgetseeps t hat could otherwise improve product nni ¢
focus on output quantity over presentation and quality
made goods in both whoflacian gg mairdk ectosn.s u me r

This trend has also impacted the clusterAs brand ident
generi c, unbranded commoditi es. However, there is unt
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domestic mar ketcotshr oduegshi glhow nnovati on, regional brandi
partnerships, particularly as sustainability and qualif

Demand Drivers

ni patAs rise as AsiaAs |l argest mechanical textile re
domestic cost advantages, policy recognition, and
xtiles. nRPradld 830 ntgoohesext ialnenuvaddtye the cluster conyv
mestic textil e wast e into a wi de range of recycl
the domestic |l evel, resource constraints, raw mater
mimt ment s among Undi an brands have accelerated

ternationally, regulatory momentwmiventbhbaes Ea&i nachoiulpil!
shaping buyer expectations toward traceability, ce
rformance.

get her , these domestic and gl obal forces are positi
rcul ar texwhleeecosotmecci ency, compliance readiness,

e emerging as the key determinants of competitivenes:
Fi gB8Be Key Demand Drivers for the Panipat Recycl ed

» Resource Constraints & Cost Advantage
» Waste Valorisation & Circular Economy

Resource
Efficiency &
Circularity
Drivers

» Policy Recognition & ’\ _ » Technology Adoption &
Export Orientation Market & Technological Upgradation
Policy Drivers C Drivers o .
» Buyer & Consumer » Digital Traceability &
Demand Branding
Regulatory &
Compliance
Drivers
» Environnemental Regulations & ESG
Alignement
» Certification & Standards Adoption
3 Policy Recognition & Export Orientation : Panipat is designated a 3Town o
brings policy and infrastructural benefits to the cluster. Its textile export turnover is approximately INR

29,000 crore, and it serves global buyers such as IKEA, Walmart, Kmart, and H&M Home.

Resource Constraints and  Virgin Raw Material Volatility: Virgin polyester and recycled PET yarn is
priced at INR 100z110/kgz driving widespread adoption of recycled fibres in local manufacturing
Moreover, disruptions in global cotton and polyester supply chains have further incentivi sed recycling
as a cost-effective alternative.

Technology Adoption and Mechanical Recycling: Over 147+ spinning mills in Panipat engage in

open -end spinning, producing around 4,000 tons of recycled yarn per  day. While many SMEs still use
outdated equipment, larger units have upgraded to semi  -automated and energy -efficient systems,
with some sourcing refurbished machinery from Europe
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3 Environmental Regulations and International Compliance: Upcoming EU regulations like the ESPR
CSRDQ CSDDDand the Carbon Border Adjustment Mechanism (CBAM) are pushing exporters to invest
in traceability, GHG accounting, and life -cycle impact documentation . Mapping of Scope 1, 2, and 3
(Partial) emissions has already started in pilot units.

3 Buyer and Consumer Demand: Domestic and international brands z including Reliance Trends,
Monte Carlo, and Ed -a-Mamma z are increasingly sourcing from Panipat for its recycled product
offerings. Exporters also supply to global labels that demand sustainability credentials like GRS, OEKO -
TEX, and ISO 14001.

3 Digital Traceability and Branding: Panipat-based units are piloting Digital Product Passport (DPP)
systems to meet traceability requirements and appeal to environmentally conscious buyers

3 Waste Valorisation and Circular Market Models: Around 80% of textile waste processed in Panipat

is reused. Residuals such as trimmings and threads are diverted to secondary applications z eqg.,

carpet backing, mats, and fillers z minimi sing landfill dependence.
9.5. Product -Wise Demand Across Domestic and International Markets
PanipatAs textile recycling cluster is depned not onl
generates and t he demand drivers t hat shape its d o me

combinati on of resour ce croengsutl raaii ntnss,,

shwsmaanii ntaabriilaint yai ¢

incentives has positioned Panipat as a critical node
economy.
Fi gB8de Bdtubcetmand Matri x Regi on
.;4 o
North America
Primary Demand Drivers Primary Demand Drivers Primary Demand Drivers
P High volume domestic demand, Large » Circularity mandates (e.g., EU Digital P Cost-conscious sourcing
population base Product Passport), CBAM, GRS certification
Product Categories Product Categories Product Categories
» Woollen blankets, carpets, durries, mats, » rPET-based apparel, recycled cotton and wool P Recycled denim, home furnishings, rPET
cotton-polyesteryams, denim, rPET blends, yams, sustainable blankets and throws with performance wear, recycled microfiber-based
upholstery fabric verified traceability throws
Growth Outlook Growth Outlook Growth Outlook
P Industry estimates suggest that Panipat accounts for P Increasing demand for certified recycled content, P Strong import growth driven by ESG mandates
nearly three-quarters of India’s blanket production, traceability, and low-carbon production is influencing and CSR alignment. Walmart, Target, and K-
particularly in the mass and mid-market segments. The sourcing decisions across brands like H&M, IKEA etc. Mart source Panipat-made recycled goods.
textile recycling market is expected to reach US $375
million by 2028 in India.
Global Export Markets
Primary Demand Drivers Product Categories
P Relief-based procurement, cost-effective » Humanitarian relief blankets, recycled carpets P Panipat services | 60+ countries , especially for
sourcing, eco-conscious procurement and floor coverings, industrial-grade yarns emergency aid and disaster-relief blankets via
UN/NGO procurements.
96.Buyer sAN Sustainability Requirements and Compl i al
As gl obal supply chains tighten their sustainability
mounting pressure to align with Environmental, Social,
buyegzsspecially from the EWYnawddd&Nmand tAmzceahdi |ity,
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transparency, and demonstrable i mprovements in | abour
are not just | imited to Tier 1 suppliers but extend dee
and processors. Whil e -bsaesveed ael x d ceratdeirnsg hPaawe pnaatde stri des
cluster as a whole faces structbwurseld, comesrtataiinmnal ,i nannd

evolving standards.

3 ESGReporting and Traceability:

Maj or buyers amedseaxekdintgalbli@gi E$SG di scl osures through pl
Gat eway, and the forthcoming EU Digital Product Passp.
manual recordkeeping, with | imited understagundiregents. .E
Adoption of digital tr ac&amie|Rietyye rtsceo IRse ssoweenta eadss T eoxwt idluee
high costs and a |l ack of trained personnt¢ld goodtt aisuif
chains.

3 Carbon Labelling and Emission Disclosure:

Growing regul agtolrryo upghe smseucteani sms | i ke the EU Carbon B«
(CBAM) and @velducdar bon standardgi ¢ PASsSROBG, b BEOr 4406749 e
GHG accounting. Yet, high testing costs and |Iimited tec
a few have initiated pilot GHG mapping exercises, typic
uns tstruggle with the pnanci al and operational burden ¢

3 Certifications and Audits:
Gl obal certincat iao®dE KDEBH bay eGR&8come essential for mart

exporters integrate these Mintroo raengdu Isama la u duinti tcsy colfetse,n bft
pressures, and documentati on gaps, l eading many to v
reqguirement rat her than a value driver. However, wher
certipoabhas the potential tvoalerrabaa kedce s sb ntcce nhliegilgesra p p
chai ns, and t o support price real i-zatmonbbuybr ande!l &t ki
Nonethel ess, certinped units increasingly c¢ontnearnnd bpuryiecre
trust, reinforcing the strategic importance of proacti:

9. 6. Compliance Gap Matri x

While some units have begun investi nged nopeH wadn to ntsr, e atnml
training, chall enges persist due to the |l egacy of i nf
fragmented industrial structure also |imits shared co

centres (CFCsersftomgchlhemi daoalcutment ati on are being propos

Tab2ibgnostic overview of the primary sustainability

Compliance Area Buyer Expectation Supplier Challenge

. Full, auditable disclosure on Manual records, lack of digital infrastructure,

ESG Reporting . .
environment and labour limited awareness

Carbon Foot - Lifecycle-based emissions data (ISO High costs of testing; lack of carbon -literate staff;

printing 14067) fragmented data

. Chain-of-custody, social and Cost barriers, audit fatigue, limited SOPs and

Certifications . . .

chemical safety audits documentation
. ZDHC alignment, gender equity, Informal labour systems, insufficient OHS training,

Chemical & Labo ur 9 9 quity y g

safety protocols low effluent compliance
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9.7. Emerging Market Incentives for Low -Carbon Products

As gl obal climate regul ations tighten, PanipatAs textil
fromar ket incentivearbawnwoamnidngi Ir.cwBluare dpsrpood U cctysmak er s i nc
signal preference for suppliers demonstrating reduce
transparent supply chains. However, in the absence of
l evel, t hese oprneofterternares| ad e into i mproved priarecereal
documentation, impact quantinpcation, and sustainabil it
unit owners to convert sustainability performance into
3 Carbon Pricing and Climate Taxation

Global shifts toward carbon markets and emission trading systems are reshaping cost
competitiveness. In India, the Bureau of Energy Efficiency (BEE) is developing a national carbon market

framework that may soon include sectoral caps and offset trading. Th  ough recycled textiles are

currently exempt from direct levies, the creation of carbon credit mechanisms could enhance

Pani pat As cost advantage Sovneirl avrilryg,i nt hfei bEUeA sp rEondi uscsei rosn. s
and Carbon Border Adjustment Mec hanism (CBAM) will increase import costs for carbon -intensive
product s, i ndirect | y-cdrwvrecycted expprts Pzaprovidediekplirters taa aisclose

verifiable carbon data.

3 Green Public Procurement (GPP)
Governments in the EU, Canada, and Japan are increasingly mandating minimum recycled or low -
carbon content in public contracts. This creates an emerging market for eco -certified textiles z a
segment Panipat can tap into through verified environmental claims and certification alignment.

3 Green Finance and Concessional Credit
Access to low-interest sustainability finance is expanding through institutions like SIDBI, IREDA, and
multilateral banks. MSMESs that can demonstrate measurable improvements, such as energy savings
or emission reductions, are eligible for concessional loan s for machinery upgrades, solar heating
systems, or ZLD installations. Several MSMEs and exporters in Panipat have begun availing these
schemes to upgrade to low -liquor ratio dyeing machinery, solar -powered heating systems, and ETPs.
However, limited data systems and formal documentation remain barriers to participation for many
small units.

3 Carbon Labelling and Eco -Disclosure

Voluntary carbon labelling programs in the UK (Carbon Trust), France (ADEME Eco-Sc or e ) , and Un
upcoming national scheme are promoting transparency in product emissions. While uptake in Panipat

is still limited due to verification costs and lack of trained assessors, such schemes could enhance

access to premium retail markets and reinforce cluster -l ev el br andicarlgpn recycted 31 ow
textil es. j

3 Export Incentives for Eco  -Certified Goods
Markets such as the EU, USA, and UK are offering tangible trade advantages for certified sustainable
products z ranging from GSP duty waivers to reduced inspection frequencies and preferred buyer
partnerships for suppliers contributing to Scope 3 emission reductions. To leverage these benefits,
Pani pat As exporters arty tertificdtionesysgrmsham nd atloptidigithl chain -of-
custody traceability.

9.8. Opportunities for Green Product Branding

As sustainability becomes a depning axis of global trad
for PanipatAs textile recycling cluster to di Ferentiat e
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term buyer trust. Unternational retailers and institut
to traceability, environment al i mpact, and ethical pro
Pani pat As recyclers adesthaokiiglhg sgiidni ptoaweda rdd tybh us tl adg ensg ¢
val wled ven brand identities anchored in circularity and
9. 8Bxranding Pillars for Panipat

As sustainability becomes central to global trade, gre
a power ful avenue tdamede cloenpendt ¢ odartitvoewa rntda rvkeeltuedi Fer
Unternational buyers now pernivdarriotnineeenttal a psepadroemranc e, a
making susd ainkabli Ibirtaywdi ng tesemntiompetAlt Yewmglssstill at

sta®ani-pased
both product

Branding Pillar Buyer Appeal

Traceability

Performance
Messaging

Certifications

Storytelling

Circular Services

Material Innovation

Tech-Enabled
Validation

Regional Brand
Identity

3 Traceability and Transp

producers
perfor mance

Fi gB8B@r een

Verified fibre origin & impact
metrics

Durability and value

ESG-secure sourcing

Ethical narrative engagement

Product lifecycle commitment

Eco-material sourcing

Quality and transparency via tech

Cluster-level recognition

arency

ar e

beginni
and susta

Product

Branding

ng to adopt
inability

Pillars

Opportunities for Panipat

QR labels, DPP pilots, LCA reports

Testing-backed claims on
strength, warmth, colourfastness

GRS, OEKO-TEX, Fair Trade logos =
green procurement access

“Waste to wealth” + community
impact stories

Take-back/repair programs for
institutional clients

rPET, hemp, organic cotton
blends; zero-waste designs

Al-backed sorting, fiber scanning,
digital trace platforms

Position Panipat as a sustainable
recycling hub globally

: Driven by upcoming mandates like the EU Digital Product Passport,

select group o f exporters are piloting QR -coded yarn labels and conducting Life Cycle Assessments
(LCA) to provide verifiable data on product origin, carbon footprint, and water use.

3
such as shoddy blankets and denim.

3 Certification
and marketing tools, enhancing credibility with eco
green public procurement channels.

3 Storytelling and Emotional Branding

Performance -Based Messaging : Producers are shifting from low
positioning - highlighting product durability, colour fastness, and thermal

. Several Panipat exporters are engaging in impact

-cost narratives to performance
retention of recycled goods

storytelling to enhance emotional connection with buyers. These narratives revolve around the

-led

-Backed Claims : Standards such as GRS and OEKO-TEX® are being used as trust signals
-conscious buyers and qualifying products for

-driven
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Jwastdavee al t hij transf or mat -coosumej ganmentse y collected from she Global

North and reborn as blankets, carpets, Throughddigitai m pr o
marketing campaigns, brochures, and B2B communications, these stories aim to humani se recycled

products and showcase their social and environmental value.

3 Circular Services and Take -Back Models : A few pioneering firms now offer repair and take -back
programs, particularly for institutional buyers and humanitarian agencies -reinforcing Pan
position as a circular textile hub focused on longevity and reuse.

Untegrating traceability, certinpcation, and swatraisnabi
relati-omshép positioning. Al though currently | imited t
increasingly recognized as a pathway to better buyer re

10.Infrastructure s Enabling Environment

A robust enabling ecosystem is critical for PanipatAs t
environmental compliance, and foster innovation. Sharec
(CFCs) and digital pamas for mat icvaen mpdlaggy lmy tenhancing res
operational cost s, and supporting sustainability transi

10.1. Avalilability and Condition of Common Facility Centres (CFCs)

Common Facility Centres (CFCs) pl ay a pivot al rol e i
sustainability of i ndustri al clusters. Udn the Panipat
infrastructure nodes that hel patMiSMEs mwepcombdthimmg| acd
utilities, environment al managemieati sy smne mbk agEnFi@scrdsi v e s €k
reduce operational cost s, ensure regulatory compliance
cleaner ppocdectiicern. Currently, Pani pat As ,CEGtecadsystoem
eHuent treatment facilities, with emerging opportuniti

platforms to ewhdecer eadwsttievity and coordination.

10. 1 EXisting CETP Unfrastructure

At pres&reint rtathe sed EHuent TreatmamntmhsPltaoret c(OQBTRY As onl

serving as the backbone of industrial wastewater managc¢
Locat eSecitrm,r t2e faci |l it yHdrsy aormen eQlh ebhyr it hvei kas Prwbdhthar
oversees planning, development, and compliance coordi n:
The cluster hosts two CETP wunits, each with a capacity
of 42 MLD. Daily operations and maintenance are handl ed
tendering system, whi |l e erSWIiPs iroent aa mes poevrefroarl ha nciep moni
oversight is provided by the Haryana State Pollution

sampling, inspections, and enforcement of discharge nol

10. 1 C2uster ExchangeShadi Rg sBluatfeor ms

The establ i sehneecnttr oonfi canCl ust er EXx cchaann gse ghliantcfaonrtm y( GEnFh)a n
ecciency within the Panipat textile cluster. Such a pl
surplus resources, including machinery, chemical s, ra\
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coul d facilitate coll aboration among manufacturers, (
structured marketplace for exchange of export surpl use:

Untegrating a dedicated job portal wit,hinkthg €BPI wpeat

skilled arkd | Isedni wor ker s, addressing wor kforce short a
productivity. This digital eseods yhsutbe M owo udad esreiravie aksn oaw | c
resource sharing, fostering a more connected and coll al

10.2. Status of Renewable Energy Adoption

Energy wuse in PanipatAs textile recycling cluster pl a:
structure, and environment al per f or macnocnep. r iTshien gc | supsitnenri/An
dyeing units, processing .hebses, handi hgpi eshi hgtpl ahesmal
to power production processes such as washing, bl eac|
Traditionally, this demandnrheads bboeielne rnse ta ntdh rgoruigdy ecloeachtirg
carbon intensity, elevated production costs, and expos.|
Over the past few years, a combination of regulatory m
has catalysed a gradual but measurabl e shift t owar ds
primarily by ,swbapatglowayesl ecthriiacmabspssadd syfsdremgr ocess h
generation. Together, these renewabl e energy sources
decarbonisation, cost savings, and environment al compl i

10. 2RPRoll.i cy Context and Strategic Drivers

PanipatAs industrial area falls wunder the National Caj
regul ations are among the strictest in Undi a. Fol |l owi
(CAQM) directive of June 2f0a2r2,i nduwes tursiealo fh eatail n g nwa < otkae
2023. This regul ati onzpgarmpied dledr Itye xdy diengindznd pmiasntsiing
toward biomagsempad Pet(L®)Geam Gampliant fuel sources.

Simultaneousl! vy, Undi aAs broader decarbonisation commi"
Nati onal Action Plan on Climate Change (NAPCC) have | e
adoption under state and centr abdh asrc hTeemetsi.l 2o |H goreyca(niad 24
recognises renewable energy as a strategic enabler fo

subsidies to encourage MSMEs to inst-ami ssobartenéngVog]
These subsidies can be avail ed -gddai enoto fdyei nsgo | eaq u ispynset ne
renewabl e eneRuwryt hessetisnstitutions such as UREDA and

nnancing and dedicated credit |ines to promote renewabl
Beyond policy drivers, the gl obal textile market is
particularly from Eur o pnec raenads i Nogrltyh rAengeuriircea suppl i ers to
2 emission reductions and renewable energy sourcing.

Carbon Border Adjustment Mechani s m, Digital Product P

i ntetygo asustaining export competitiveness.

Against this backdrop, renewabl e ener-ggviirsg nme d Lurge,r Ly
strategic investment for mar ket actceersns ,i ncdounsptlriiaanlc er erseial
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10. 2s2l.ar Energy Adopti on

Solar energy adoption in Panipat has witnessed a stead

proliferation of rooftop photovoltaic (PV) systems aci

approxi mhi@hiyhave installed solar systems for captive

esti mawedf the clusterAs total electricity demand

However, the potenti al capacigtgcheimaahsassgans memamns | yudd

additional MSMEs adopt sol ar systems, renewabl e ener gy

power requirement. Adoption is strongest in Category C

| evel setatnedr bt echni cal outreach have accel erated i mpl eme
Tab24 Electricity Demand vs. Sol ar Generation

Parameter Cluster Electricity Demand Current Solar Installed E?]:tesr)‘tlal Solar (1,000

Daily (lakh kWh) ~38 ~1.52 ~13

Annual (lakh kwh) ~13,500 ~556 ~4,700

10. 2. Rcdnomic Viability and Financi al Returns

At a benchmalrKR4c06pberofk Wooftop sol ar remai n® Feotei wd
investments available to textile MSMEs.

A 500 kW system, cos NR2gr ampe,r oxe marniaNIByls akhowondt h of el e
annual | ypawhdachk apemnioar ofin subsaddsedogeaes without su
consideringhal Aactmanisr bhar Textil e 220%ixwb 2iFcky ,s degdevredin

bl ock category, signipcantly improving return on invest
Despite <cost advantages, the RESCO model (Renewabl e
adopti on, as most enterprises prefer direct i nvest men:
nnancing, whi-fliendtihregtsalsledtfi wlnasr. [ISH4HBH nadtEee.sts | ower th
commerci al banks, and is cdrevehtlilsypyldeveéelmppiemgna adli ont a1
adoption across 1,000 additional MSMEs, especially in |
10. 2. EnVi.ronmental and Operational Benepts

Rooftop solar adoption provides both economic savings
oFsets appré6odx@iomanteesl Fah nG@Il Icyontri buting -devektGMGt mi Cil ga

Additionally, solar installations help:
T Reduce dependency on grid electricity, thereby | owe
T Strengthen ESG compliance by demonstrating renewabl

T Enhance brand positi dreidng xiprorstu smaaikreabsi I(iEtUlyy Canada,
The integration of solar energy also aligns with Hary:
di stributed renewable generation across industrial cl u:
10. 2. Rar3rriers to Wider Adoption

Despite proven benenpts, several challenges hinder uni ve
3 High initial capital cost ~ for small and micro units.

3 Regulatory hurdles r el ated to grid connectivity, net met-ering
access renewable power framework.
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3 Technical limitations , including poor roof design and limited maintenance capabilities.
3 Awareness gaps on subsidy procedures and payback advantages.

A c | dstveerl facilitation mechani sm, possibly through S¢
address these barriers by providing technical handhol d
support.

10. 2BiBomass Energy Transition

The second major renewable pathway in Panipat-bhaedbeel
boilers, following the CAQMAs 2022 directive banning c
shift has transformed the hkeechalkktemergy | andscape of

Currently, approximately 70% of dyeing-npard @mroddessinagvh
remaining Liaepsea Pet (LPGeunmh@as!| usterAs daily biomass

rough)] 9mé&dt tiomnes, primarily in 355 active dyeing units.
WhilR@Grovides cleaner combustion, its high coshteasdees
uni t s. Bi omass, by contr azd0% o6 mpar ebdasnt ocsopar & nugssa goef aandd
regul atory compliance with emission nor ms.

10. 2.BnMvMi.ronmental and Operational Umpact

Bi omass combustion fFeroduoegl |l giwblt e COul phur dioxi de e mi
contributing to i mproved air quality and reduced carbor

T Most boilers z6peér acei anhcy0D | eadi ng t ol hhei gohp tfiumall d ce
feasi ble can reach up to 88% according to some of
institutions.

T Lack of economi ser s, oxygen trim control s, and h
performance.
T Manual feeding and subopti mal combusti on condi ti c

emi ssi ons.

Technology upbradghi onmdern combustion systems, el ectrc
waste heat,caeciomprgve ecciency to >80% and reduce stacl

The shift also supports circular resource utilisation,
wal nut shells) are repurposed as industrial fuel, crealt
10. 2Cl4us-Ltevel Umpact and Outl ook

Toget her , solar and biomass adoption are enabling Pani
toward energy ecciency, carbon reduction, and complian

Tab2® Status of Sol ar Aadnodp tBioonmaascsr oEsnse rtghye cl ust er

Di mensi on Sol ar Energy Bi omass Energy
~150nits installed Mo saft heéy eiumg t s
Be

Up to 1,000 MSMEs Uni versal across proce

| f I - Iti
Pri mary Reduced grid d@chemejteC eant_ar uel . -gualityv
compliance
SN NINN Aat mani rbhar Textil e CAQM directive, MNRE B
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Capital cost, roof d
compl exity

;GyOSOtoenn:eEpeOO500 k'w SLower PFM, EeO ssi ons t ha

10.3. Transportation and Logistics Efficiency

Key Barrier

Fuel supply volatility

The transportation network supporting Pani pat-d\lsusrteecry c |
movements and predomi nakrctlluys tiemrf omomwaelmefnars ,i mthrid e . r @mai n
enabl es the s moetom smuome ro ft epxa & fl ma rwialsyt ei mported from the
Net herl ands, the -UStAo tamd Clamsatdar As production cycle. L

clothing and unsol d gaar mehe en daaryrailv)e Paotr tKanmdIGuj ar at , C
secomalnd goods and scrap material s. The port provides
used textiles under stringent MoOEF regul ations.

After cl earance, containers travel27hNtHédt car 2DBokm mos P

f oot cosetdaitmarciks. A critical l'ink in this chain is 4CD
acts as a key consolidation hub for both inbound and o
by facilitating container movemant&antoNanuaifidadwdiampag I
reliance-baseldelylCiDs and cut g2 ndgaylse.ad ti mes by 1

Finished GoodPRamugatowsupplies both domestic mar ket s (
(Europe, America, Bayi Ozl anveér Meddte domestic buyers are
such as Karol Bagh and Gandhi Nagar in Delhi, while ex
Mundra ports.

Cost Compet iLtoighesndsss: ecciency is central to PanipatAs

The total | anded cost dINROecy&ldPdreanai mat émairal ofMeNR t har
7TQUNRO/ kg), sustAimiompePRPani pa&mnessze npagdiodlaHyo sfac iy alr mve a |
home furnishings.

10.4. Policy Environment for Clean Technology Adoption

Panipat A As textile recycling cluster operates within an
clean technol Py m@mdloip¢cy oini e enat spbaaketdrabéi gati ons, n a
strategi esl,ewald isn@adrti ves. Together, these frameworks
nnancial support neatdiean faome¢ dercamdy saotd eornn. i

10. 4dntt.ernati onailLiamakedTmDadeer s

3 EU Green Deal (ESPR, CSRD, CSDIand Carbon Border Adjustment Mechanism , CBAM etc.):
Export-oriented clusters like Panipat must reduce carbon intensity to retain access to European
markets.

3 Global Climate Finance: India can leverage concessional funding from the Green Climate Fund (GCF),
World Bank, and Asian Development Bank to finance clean technology upgrades in industries such as

textiles.

3 Technology Transfer and IPR Reforms: International partnerships are expanding access to
hydrogen, EV, and carbon capture technol ogies, comp
goals.
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10. 4Na2t.i onal Framework and Policies

Undi aAs commit menztertoo eamihsiseivoensnebty 2070 drives its nat.
centred on renewabl e energy expansion, EV adoption, ene
The National Action Plan on vCldiematset rGhaemgge (ANARCQC) op
Jmi ssionsj that promote renewable energy, energy ecGci el

3 National Solar Mission:  Scales up solar power generation through subsidies and grid integration,
contributing to Undi aAf®ssitcapadfyeby2080f 500 GW of non

3 Wind -Solar Hybrid Policy: Encourages co-located hybrid projects to maximise land use and
renewable power generation.

3 ADEETIE Scheme (Assistance in Deploying Energy Efficient Technologies in Industries & Establishmeits
Targets MSMEs, including those in Panipat , with interest subvention (up to 5% for micro and small
enterprises) on loans for energy -efficient and clean technology upgrades. The scheme also funds
energy audits, project preparation, and post -implementation verification.

10. 4St3a-Level Policies and Uncentives
3 Haryana Industrial Policy: Simplifies approvals and provides incentives for renewable energy use,
rooftop solar installation, and cleaner fuel adoption (  PNG, LPGetc.), benefiting clusters like Panipat.

3 Haryana Renewable Energy Policy: Promotes net metering, open access to green power, and
participation in solar parks, enabling industries to lower both carbon emissions and power costs.

3 HSPCB Regulations: The Haryana State Pollution Control Board enforces emission norms and
supports effluent treatment plant (ETP) upgrades and cleaner fuel use through compliance -linked
incentives.

10. 40mMstituti onal and Umpl ementati on Support

To accelerate adoption, the government has s twieamlwi nec
clearance systems at both national and state | evel s. Pl
(NSWS) and Haryana Udyam Pormaakli nrge diutc ee aaspi perro vfadr tii mdeu, s
accgovyer nmeheéemespnamdci al depéotyi ¢cée®an technol ogies.
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11. Workforce Readiness for Green Transition

Human capital is the backbone of PanipatAs textile wa
devel opment, occupational safety, gender equity, and r
chall enge to realising Thies cdaicsttieamMse Xxlldr epsotvemrtk fadr.c e
green skilling, and opportunities for a more inclusiyve,

11.1. Workforce Profile in Recycling Units

The textile waste and recycHiigiiglhywealhrttenshaen Dor Pagi pat
stakeholder interactions, it was observed that weach pr
spinning, weaving, dyeing, and npnishing, is largely dej

3 Worker Composition:  The majority of workers in the cluster are male interstate migrants from Bihar,
Uttar Pradesh, and West Bengal. Most of them live in rented rooms or shared accommodations, often
arranged by unit owners.

3 Employment Terms: Work arrangements are largely informal, with most workers hired through
contractors or employed on a daily -wage basis. There is minimal access to formal contracts, job
security, or statutory benefits.

3 Women Workers:  Women are primarily engaged in low -skill, low-wage roles such as sorting post -
consumer textiles, thread trimming, and finishing. These roles are perceived as less hazardous but
offer limited opportunities for advancement or skill growth.

3 Turnover and Retention: ~ Worker attrition is high, particularly during festival seasons, which disrupts
production timelines and affects product quality. Employers report difficulty in retaining experienced
workers.

3 Skill Background: Most workers acquire skills informally through on  -the -job learning or family -based
transmission. Only a small fraction has received structured or certified training.

11.2. Awareness of Energy Efficiency and Decarbonisation Practices

There is | imited awareness amemrmgi ot keperatgandi ng ar
objectives. Conversations with unit owners and staF re€
technical or managerial contbketnddaynootl esrectwgr kem&ked

3 Limited Awareness:  Workers typically associate energy only with electricity consumption or power
outages, without understanding its environmental or economic implications.

3 Knowledge Concentration: Awareness of sustainability or energy efficiency practices is confined to
owners or senior managers, primarily driven by buyer audits or export requirements.

3 Training Initiatives : There are no training initiatives that <con
outcomes such as energy savings or emission reduction.

3 Missed Potential:  Workers are not engaged as active contributors to sustainability goals, even though
their actions z such as proper machine usage and maintenance z could significantly impact efficiency.

11.3. Skill Development and Green Job Training

Despite being one of UndiaAs |l eading textile clusters,
green skill development. Existing skilling activities &
circular economy principles.
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3 Training Gaps: There are no dedicated institutions offering structured training in green or
sustainability -related domains. MSMESs that engage with NGOs or local institutes usually focus on basic
skills such as dyeing or safety practices, which are not linked to environm  ental performance.

3 Lack of Green Job Pathways: The cluster has not yet developed training programmes for emerging
job roles such as energy auditors, process optimisers, traceability coordinators, or renewable energy
technicians.

3 Recommended Training Areas:  Priority areas for workforce skilling include resource  -efficient dyeing
techniques, machinery maintenance for energy savings, environmental compliance and audits, and
digital inventory and traceability systems.

3 Industry Relevance:  Structured, modular training aligned with cluster needs would enhance
productivity and prepare the wor kf or ce-cdrbom tratcehbde i ndus
production systems.

11.4. Occupational Health & Safety (OHS) and Worker Wellbeing

Occupational heal th and safety standards i n Panipat A
particularly in smaller and infor mal uni t s. The absenc
signinpcant health and safetsys rsitsakge sacrwassh dii AFra rteerdt i mrso
prevention, training, or healthcare access.

Common Health Hazards Ac+t+oss Process Stages
3 Sorting Units:  Workers face continuous exposure to dust, allergens, and microplastics, leading to
respiratory discomfort, eye irritation, and skin conditions.

3 Shredding/Carding Units:  Frequent risks arise from sharp blades, and excessive noise levels. Dust
exposure adds to respiratory strain.

3 Spinning/Dyeing Units:  Workers are vulnerable to chemical inhalation, high temperatures, and
repetitive motion injuries. Chronic back pain, joint stiffness, and breathing difficulties are common
among long -serving employees.

11. 4 0HS Unterventions

Existing OHS interventions within the cluster are mini
|l ack ergonomic design features, forcing workers to |ift
on the noor. This coacki bntjfasgitees, fandgue,duced eccienc
control systems, such as exhaust fans or air nlters, i
small er units where ventilation is inadequate.

The use of PPE varies wi deliyengacerdeasosrt iQRsSds f aéml expest I
relatively higher due to compliance monitoring by-inter
scale units, PPE use nifeamraiuresntvol untary and i

11. 4 A Awvareness and Adoption of OHS Protocol s

Across most facilities, there is a noticeable | ack of
typically receive no safety induction at the time of jo
The use of personal p rEogtseuccthi vaes egd wivperse nte a(rMA ugszi sdust
inconsistent and often dependent on individual preferel
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Empl oyer s, particularly in smal/l or infor mal units, te
than an operational requirement. This attitude result
measures ofr trainingor iCnntyeedat ofmeend ewxmpiotrst conduct regul
i nspections, usually driven by buyer audits or certinpnec
Dedi cated health or safety ocGcers are rare, andtsafety
mi ssing.

11. 4 EXisting SSpporalt Security Schemes

For mal soci al protection and health coverage for worKke
personal savings or infor mal | oans to manage medi cal e
Empl oyeesA State Unsurance (ESU) remains negligible.

Safety training-tiesx mgparnaddiocf,t esnhdrotcused narrowly on bas

safety. Comprehensive training on workplace ergonomic
handl i ng i sl erdaroer. gho&@@ p p me h & da waeraelntelss sessions are not
the cluster, and no systematic programs addressing wor |

11.5. Gender and Youth Empowerment in Green Transition

The transition towar-darabomi rtceudtairl eanedc olnoowny oFers a si

promote greater inclusion of women and youth within P
barritreamging from | i mited srkeisltlriincgt i ovpep-osrotout naihtui@eost otsoc 0 n ¢
their participation and upward mobility.

11. 5.GeEndPrsaggregated Participation
Women and youth remain underrepresented in skilled and

Women: Most women are employed in non -technical, manual tasks such as sorting, thread trimming, and

stitching. These activities are perceived aslow -ri sk and 3suitabl eij for women b
recognition, or scope for advancement. Women are rarely se  en in supervisory, dyeing, or spinning roles,

where technical expertise and machine operation are required.

Youth: Young workers, both male and female, often enter the sector due to economic necessity rather
than choice. With limited access to training or formal employment contracts, they experience low job
satisfaction, minimal income security, and high attrition.

11.5Pd2tenti al for Promoting Leadership among Wome
WomenAs representation in manageri al and entrepreneur
cluster. However, exampl es from other textile regio
empower ment can be signinpcantly enhansedhthasomigbr opanget
ment or shi p, peer networ ks, and business management tr ai

Encouragingedaomelhf groups (SHGs) and promoting recogni
sustainable production can further insphuiel diemg eprsdgimpan
focusing on npnanci al liter adynegotempr ionie skhahdgeméntd, b,
aspiring women entrepreneurs.

Page 2|



2N

Di agnostic Study Report on Sustainability Readiness ofw.wPanipat F

Foundation for MSME Clusters (FMC)

11. 5BarrikerAspirbaorowemen and Youth Workers

Di scussions with workers revealed clear aspirations fo
devel oppmamti cul arly among young women. Many women expr
safer, cleaner, and |l ess physically déemabhdinongi oohésanHt
barriperesyents their greater participation.

Keparriecsude the absence of | ocal skilling centres, V
i nadequate sanitation facilities in many workplaces, w
in the workforce. Gendered sowi dlurndirems ramd rmaehi Iwiotme nd\
for work or pursue technical training.

Youth workers, on the other hand, s h ebwaesde ds,t raonndg siunstteari er
oriented rol es, but | acked the necessary exposure and

structured career pathwayencandribegeentojbbusuraover.

11. 5G4 een SKNielldisn@pnpdor tuni ti es

The move sgowandr production systems creates demand for
both women and youth to participate in the green trans,i

3 Renewable Energy Systems (RES): With the growing installation of rooftop solar panels across the
cluster, there is a rising need for trained technicians in solar installation, system maintenance, and
energy audits. Smaller units are beginning to explore these options but often lack the skilled workforce
to manage them.

3 Digital Traceability and Inventory Systems: As global buyers increasingly require certifications such
as GRS and RCS, there is growing demand for workers skilled in data management, barcode tagging,
and traceability software. Training youth in these digital competencies can open up new, higher -value
employment opportunities.

3 Eco-Certification and Audit Support: Workers trained in sustainability documentation, record -
keeping, and certification processes can play a crucial role in ensuring compliance and supporting
audit readiness for MSMEs.

3 Sustainable Product Design and Upcycling: Training programmes in creative reuse and upcycling of
textile waste can empower women and youth to engage in product design, handmade goods, and
zero-waste manufacturing z creating livelihood opportunities in crafts and small enterprises.

Despite these opportunities, Panipat currently | acks i
green or sulsitrakendabdRiiltlys. Thereecirragdredurngaeartnimegedofdat e
in partnership between industry, government, and traini
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12.Financial Ecosystem and Green Finance Readiness

Whitltlkeeumul ati ve invest ment a AUrNdRDs 0t0Oe calou £tser tédrec esehdhg e

sustainable infrastructure, clean technologi es, and et
chapter assesses theé [rreaamddinels secoos yssutpepnort a green trar
both conventional -aclriegdnieted apnnda nccliinngatienstr ument s, and i de

opportunities for MSMEs.

The cluster comprises micro, small, and medium enterpri
capital intensity, and formalisation, which directly i
i nvest mEme s.t abl e bel ow outlines key process segment
formalisation |l evels to contextualise pnancing.constr ai
Tab2®r ocess Segmentation, Unit Characteristics, and For mal.
Process Segment Nature of Operations Unit Type Degree of Formalization
S Manual/visual classification of textile Micro & Small Semi-formal
waste

. . . . . Micro, Small, few .

Shredding/Carding Mechanical fibre recovery & cleaning . Semi-formal
Medium
Spinning Open-end spinning using waste fibre Medium to Large Formal, Export -oriented
Dyeing Wet processing, coloration Micro, Small, Medium Formal
Processing/Finishing Stentgnng, calendaring, brushing, Medium to Large Formal
washing

Weaving/Stitching Loom -based fabric weaving, stitching Micro to Medium Informal to Formal
Hi gher l evel s of formalisation and scale observed 1in
access t o institutional nnance, whi |l e upstream activ
technologies due to |imited formal credit access.
12.1. Access to Conventional Finance
Pani pat has an established npnansidalanmdetpwo vliat @eomErcitoirnd
rur al banks, and NBFCs. Despite the availability of cI
informal-formaemsegments, struggle to secure term | oans
seclAo®rfragmensaetd ofnor ntaollil at er al constraints, and weak n

3 Collateral -backed loans remain the norm, disadvantaging informal and small enterprises that lack
fixed assets.

3 Interestrates for conventional term loans  currently range between 9 z11%, which proves unaffordable
for capital -constrained units .

3 Very few units have previously availed institutional credit for moderni sation or compliance -related
capital expenditure .

12.2. Access to Climate and Green Finance

Green and-akigmade nnance mechanisms are emerging but |
Schemes such as SUDBUAs 7.4% green |l oans for solar inst
up to 5% for micro unitstdaygkmtwailr etaalade ciusme nitrai ttieodn dguaep s
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For instance, a 500 kW rooftop so30z0%) notFaelrlsai paydbal &Ki
jusbyears and annual en@NB Y akadsi. n gso Wi O/retidhf i ttsh e hcalvuest er
adopted solar systems, with most i nstalolrateinotnesd ceonntceernptt
Smaller nrms cite the high upfront costs, l ack of tech
deterrents.

12.3. Financial Readiness of MSMEs

An analysideofelcldastaemr eveal s that overall pnanci al rea
a handf ul of enterprises have accessed-lsuwikeiddiiensv et ms
Completion of ewerrygyl ediddwabtrisd ssspossess detailed project
with green pnance eligibility standards.

Readi ness |l evel s ar e rel ataorviednyt eldi gshpeirnnamgnguneé xpor tw)
compliance pressure from European buyers. These nr ms
nnanci al intermediaries to preparesssdonwarhe rftuantdii onng . a NCh na

sorting and npnishing units remain excluded from green
informality.

12.4. Fixed Capital and Working Capital Assessment

The scale of investment and pnanci al preparedness var.i
textile recycling -ivdlemnesi eleaipm.oc€apgiesalsuch as spinnin
relatively higher pnancialt Frea#laBgessandriaceersbyteoexporm
units engaged in sorting, shredding, and pnishing op
institutional pnance. The table below summarisesot he 1t
nnanci al readiness across major process segments in thi

Tab2® Capital Requirement and Financi al Readiness across

Process Segment Capital Requirement [ Observed Financi al

SRR I o = U N®20 cror e [ [

DWW NN U NB12 cror e [ |
AR TEENEEN) U NRO IzdKNR cror e [ |

S AR Al U N®25 | akh [

12. 4Adoption Patterns and Unvestment in Clean Tec!l

The adoption of cleeameanhdteebootogies across Panipat A
varies signinpcantly by technology type, renecting di Fe
rather than prm size .orTeonrealshgipesstsgwach uase eHuent tre
solar rooftops have achieved moderate traction due to
othdrike zero liquid discharge (ZLD) systems relaEi4n UaEt6é am
pil ot -aodoptoiwvon stage.

The variation is shaped by multiple factors, including
i ncentives, and access twoapiecahi cateexperiose. | Hkgh ZL
systems require collecaoli vl emdedt mpeancenometbani sms, w h
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cost, reuiuckh technol ogies such as eccient motors and du
|l ack of awareness rather than feasibility.

The table below presents an overview of key technol o¢
estimated investment ranges, and key observations regar

Tab2& Technology Specipc Unvestment Segments

Observed Adoption Investment Range .
Technology Type Level (INR) per unit Observations
ETP (Effluent Moderate in larger Common in large units; less viable for MSMEs
. . INR 257100 lakh . -
Treatment Plant) dyeing units < a without CETP linkage

iqui Cited as unaffordable for most MSMEs; CETP -

ZLD (Zero Liquid
Discharge) ZLD hybrid suggested

Solar Rooft . 500 kW syst ffers ROI within ~5 to7
olar RooTop ~150 units adopted INR ~220 lakh system otiers wiEhin °
(Rooftop PV) years

INR 3z4 crore
(shared for 10-12
units)

IE4 / IE6 Motors Very low INR 3z5 lakh/ motor .Lack of awargness; high ROI when included
in energy audit
Gensets (Gen 3/Gen Aging units still in INR 5215 lakh Us.egl primarily as backup; rarely energy
4) use efficient
. Mai . ills in finishi

Moderate adoption | INR 4212 lakh uneili:r contributor to energy bills in finishing
Air Handli it . . Rarely i lled; i i i

ir Handling Units Absent in most units | INR 326 lakh are_y installed contrlbu_tes to indoor air
(AHUSs) quality and process cooling

Ventilation & Dust Lacking in most units; leads to health issues
Very low INR 175 lakh
Control Systems and safety concerns

Water Reuse Systems leltgd, mostly INR 50775 lakh Solidaridad pilot: 80% r.eductlon in
experimental freshwater usage possible

12.5. Utili sation of Government Subsidies and Carbon Credit Mechanisms

Rare z pilot stage INR 1.523 crore

Pilot proposed for 10 to 12 dyeing units; land
acquisition pending

Common Boiler Proposed, not yet
Systems implemented

The transition toward a-exswdteaitnalelxd idred ercosgsrteen i n Pa
technol ogi cal and operational i mprovements but al so si
range of government subsiadnide se menrsgcianlg icnacrebnotni viersance me
introduced at both state and nat issotniadn | efvetllses edowelveme
Panipat cluster remains | imited, fr agment-cerdi,e mtnedd huveraivti |

Tab2® Key Schemes Supporting Green nance and Cl ean

Fi
Scheme/Policy Administering Body Key Benefit Status in Panipat

ADEETI Scheme 5% interest subvention for
Bureau of Energy

(Accelerated Development Efficiency (BEE) micro units, 3% for medium Poor awareness and low
of Energy Efficiency in . y ' units; requires energy audit & uptake among MSMEs
. Ministry of Power
Textile Industry) DPR
Concessional loans (7.4%) for Accessed by a few solar
SIDBI Green Loan Products  S]Isla]] 700+ pre -approved green adopters; most MSMEs
technologies unaware of eligibility
. . Incentives for solar ener Underutili sed due to lack
Textile Policy 2035 Government of . 9y . . .
(i— Harvana adoption, ZLD, and common of implementation clarity
Y Y CETPs and facilitation
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12.6. Key Barrie rs to Finance

Despite the growing nkedkddri mwedtamermatbs,| i egter pri ses

recycling cluster face persistent barriers in accessi
chall enges are rooted in snancitalratiod mhemrtmatl iidry, avred k|
avail able schemes and instruments.

A | arge share of MSMEs operates without bankabl e pnan
eligibility for institutional credit. E v 2tnh rmchieg he  sccomecmee
such as SUDBY Sol ar, ADEEUptEak @rr a&JNdiDrOs Chierminmdleccdue t o
facilitation support, and readiness to meet documentat i
Udn addition, digital and carbon readi ness remain exti
monitoring platfor ms, and aGhH@stsesemenhavaeaecesdacyedor
validation or disclosure Samanelwar e nricths aasr ecaBpiMMempad i n
di sclosures, but majority of the cl ust.dnflasnan ote mpniotyin
structures further weaken the pnancial credibility of

crdeit systems.

Fi gBBe Key Barriers to Finance

Collateral & Over 60% of units lack bankable financial records, audited statements, or mortgageable
Formality assets, limiting their ability to access term loans.
Documentation Most enterprises do not prepare Detailed Project Reports (DPRs), financial projections, or

costzbenefit analyses required by lenders for green technology proposals.

AWAreness Knowledge of concessional finance mechanisms 7 such as SIDBI Green Loans, ADEETIE

interest subvention, or UNIDO Clean Tech zis very limited among MSMEs.

. . Uptake of traceability and certification platforms like GRS, TextileGenesis, or Reverse

Digital Traceability : . TR s : ;
Resources remains low, reducing eligibility for sustainability  -linked finance.

Carbon Readiness There is no structured GHG mapping at the unit level, and carbon validation costs are

prohibitively high for MSMEs.

Over 70% of employment in the cluster is contractual or informal, which restricts

Informality enterprises from formal registration and access to institutional finance.

12.7. Potential for Blended Finance and CSR Integration

Achieving the scale of invest ment required for Pani pa
resoedercecel entc,arlbow , and globally competitive ecosystem \
beyond traditional credilti mnée eldarcirends .t wGirgaa mekish e ff drSnh
l enders inamdartheuhiagh capital intensity of c¢clean techi
Soci al Responsibility (CSR) integration emerge atse vi al
capital for sustainable transformati on.

Bl ended npnnance combines concessional public or -phskant
green projects and make them pnancially wviable. This
such as | ack of coll ater alh, ulpifmiotned coassts rfows,t eaxcrhchoh
partnerships, on the other hand, cars ssiwchmp oarst weoor nkpel re mse!
environment al awareness, and ,¢dmapl ineanyc en octa pyaicd ltdy ibmmd d
returnse beustseanrt i al-t E€om stbhethobngbility and soci al i nclus
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While a-bewde@BbBrked pilots in Panipat have demonstrated
smad d¢tal e, and rleaprigieclayjp lrean Unstitutionalising such bl enc
now critical to unlockvesamabi enawsl. sustained in

12. 7Rkl evance of Bl ended Finance for MSMEs i n Pan

Mo st MSMEs i marPtainciwlaar |y in dyeing, pnopéiage andt bkiont
mar gi ns anidnfwirtnmaid nfior ma l structures, l'imiting their ab
costs of sustainable technologies suetciasen@Zy DUE%$EHUEGESINC
the same ti me, nnanci al institutionenheeprifsgen dwd uto
coll ateral, weak documentation, and uncertain repaymen:

Bl ended npnance mechani sms can bridge these gaps -by col

sharing instruments, including:

3 De-risking private investments through guarantees, interest subventions, or first -loss capital
provisions.

3 Crowding in concessional finance from development financial institutions (DFIs) such as SIDBI,

NABARD, and IREDA.

W

Leveraging donor and CSR capital  to fund technical assistance, pilot demonstrations, and viability
gap funding (VGF) for high -cost sustainable technologies.

Such model s can malkien kseuds tianivneasbtinheinttys mor e attractive f«
l orgerm nnancial and institutional resilience across th

12. 70dpportunities for Blended Finance in Panipat

Several priority intervention areas withisruiRend {fatrAdlte
nnance structures. These initiatives combine public se
private participatianntenapeeceaticoeatamdg mustainable, s

Tab3® Pot @PtMioale!l s for Green UnfraBuirlucditruge and Capac

0
. . . Potenti al H
Unterventi on Public/ Donor RoPrivate Sector
Sources
VAR SNl Nl BN NIl Pr ovi de capi't aIConFrl bgte t o OMoT, Mo EE CC
ISR NUCIRSNaN:-Y 2 | | ocate | and monitoring

(IR ACE A INE- U OFer capdoawh buPurchase powetr |[UREDA, MNRE

Progr amme Viability Gap Fterm PPA arrangfunds
SR IO NI Fund i nfrastrucBear fuel and mState Gover
PRI NINE d cvel opment andcost s CSR

. . Su ort latfor/Unput and mana
Traceability PP P P ) gGQZ, EU, GI

. devel opment andtransalcevieoln pr o
DPP Complianc Brands
costs dat a

W N E-NE NG Cover training Ensure worker pCSR (FMCG,
Financi al M c urri culum desiland retention Sectors), N

Each of these blended initiatPubekfircc ez€o @mmu rsittryucPar ee rug
(PPQG)del or i mpl emealt edlt evherlougphe cai al Pur pape oVdaleidc Ibe (I €

industry associations. Such institutional structures W
and eccient f uznedn awtliilnigs aPtainonpat-teommgbiekinse nvesyg ment s
inclusive and sustainable industrial growth.
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13. SWOT Analysis with Decarbonisation Lens

PanipatAs textile recycling cbakaprcisgantds astablkirshed
foundation with the need-cahobomnanesgdemdeée pwarddiclt own . T
strengths I|Iie in its scaddejvernpbusemess awodetirgelktaitdit
fuels, | imited digitalisation, and | ow decarbonisation
This SWOT analysis examines the <c¢clusterAs internal (o
decarbonisation | ens, highlighting areas where Panipes
systemic weaknesses, and alige modetchdsesel mperahiglksbah

linked pnancing framewor Kks.

Fi gBr7fe SWOT Analysis for Decarbonisation in the Panipa

Strengths Weaknesses

Panipatexcelsinlarge-scalerecycledtextile
production, cost-effective processes, export
leadership, and strongindustry cluster
integration.

Qutdatedtechnology, fragmented practices,
limited formalization, and reliance on informal
labour hinder operationalefficiency and
sustainability progress.

Threats

Rising competition, regulatory pressures,
inadequate infrastructure, and global supply
chaindisruptions pose significantrisksto
Panipat’s growth and sustainability.

Opportunities

Greenfinance, technology upgrades, circular
economy integration,and compliance with
global sustainability standards present growth
opportunities for Panipat’s textile cluster.

13.1. Strengths

3 Established Circular Recycling Ecosystem: Pani pat Acle leaydlirg dase inherently reduces
textile waste and supports low -carbon production, providing a strong foundation for climate -aligned
manufacturing.

3 Experience and Process Maturity: Decades of expertise in waste fibre recovery and reprocessing
offer practical potential to integrate energy efficiency and cleaner production technologies.

3 Early Renewable Energy Adoption: Around ~150 units have installed rooftop solar systems,
demonstrating initial progress toward decarbonisation and self -reliant energy generation.

3 Integration with Global Value Chains: Engagement with international buyers such as IKEA, H&M,
Primark etc. exposes the cluster to international climate disclosure and ESG compliance standards,
pushing gradual change.

3 Policy and Institutional Support for Greening: Recognition as a Town of Export Excellenceand
eligibility for schemes such as ADEETIE, SIDBI Green Loans, Haryana Renewable Energy Policy etc.
facilitate access to clean technology finance and regulatory incentives.

13.2. Weakness

3 High Carbon Dependence: The cluster remains reliant on biomass, coal, and diesel -based boilers,
with limited transition to low -emission fuels or electrified systems.

3 Low Carbon Literacy: Most MSMEs have limited understanding of decarbonisation frameworks,
emission monitoring, or energy management systems.

Page 9|
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3 Insufficient Technical and Financial Preparedness: Only few u nits have completed energy audits
or prepared project documents aligned with green finance eligibility.

3 Weak Traceability and Digital Systems: Low adoption of digital monitoring tools prevents reliable
measurement of carbon footprints and hinders participation in traceability -driven export markets.

3 Institutional Fragmentation: Absence of a dedicated sustainability facilitation cell or local BDSPs

limits access to technical assistance for energy transition or carbon accounting.

13.3. Opportunities

3 Cluster -Wide Renewable Energy Transition: Expanding rooftop solar adoption and shared clean
energy infrastructure (e.g., community solar, biomass gasifiers) could offset up to 35% of grid power
demand.

3 Deployment of Low -Carbon Technologies: Wider use of energy -efficient dyeing, waste heat
recovery, and electric boiler systems can significantly reduce Scope 1 and 2 emissions.

3 Access to Emerging Climate Finance: Instruments such as SIDBI Green Loans, ADEETIE, GCF, and
blended finance mechanisms can lower barriers to technology adoption for MSMEs.
3 Digital and Carbon Traceability Systems: Integrating platforms for DPP can enable verified low -
carbon exports and compliance with upcoming EU trade standards.
3 Green Workforce and Innovation: Targeted upskilling in energy management, circular design, and
digital compliance can strengthen the cluster As hum;
transformation.

13.4. Threats

3 Stringent Climate Trade Regulations: Non-compliance with CBAM, ESPR, CSRD, CSDDEIetc.
requirements may lead to export losses or tariff penalties.

3 Rising Energy Costs and Fuel Volatility: Dependence on fossil and biomass fuels exposes MSMEs to
fluctuating input prices and potential carbon taxes.

3 Limited Financial Inclusion: Smaller or informal enterprises risk exclusion from green funding due
to poor documentation or lack of creditworthiness.

3 Market Concentration and Compliance Burden: The cost of certifications, audits, and emission
disclosures may push smaller firms out of supply chains.

3 Climate and Resource Risks: Increasing water scarcity, temperature rise, and waste disposal
constraints could disrupt production processes and threaten cluster sustainability.

3 Rising Competition: Pani pat As textile recycling cluster faces
international hubs that are advancing in traceability and compliance. Within India, clusters such as
Surat, and Tiruppur compete for buyers and green investments. Internationally, organised recycling
ecosystems in Prato and manufacturing hubs in Turkey and Bangladesh offer stronger certification
and brand linkages, underscoring the need for Panipat to strengthen traceabilit y and compliance.
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14.Key Issues and Constraints for Decarbonisation

For Panipat, decarbonisation primarily depends on tr
alternatives such as biomass and solar energy, i mprovi
carbon technologies includiadveastd Hdgeingesyggeermsan

The overarching objecti-war biosn,t oreeaxlteanbtiei grhodaucltdvwon eco:
strengthens the clusterAs competitiveness in both dom
barrgeush as | imited technical awareness, inadequate npr
i nfrastgcuocnttuirneue to sl ow this transition.

14.1. Technological Barriers

Al t hough awareness of sustainability has grown, most MS
chall enges that | i mit -etni esisri oanb ialpidtcye rtead ggd capctt ilcoevs .

Obsol et e anWntEmresigwe Machinery
The majority of units conti-meaehdmni sed ymaanhimaearuylf or ste
spinning, and dyeing. These older systems consume eXCEe
i ncompatible with automatignabionenewable energy inte

Limited Access to Cleaner Production Technologies
Boilers and stenters are predominantly powered by soli
Cleaner alzlkrbh®Ginved boil er s, electric steangrgeemaernat ol
underused. Retronptti ndgNRz86t sakhnengi hgefrpopmice volatilidt
have constrained wider adoption.

Poor Process Optimisation
Energy consumption is rarely monitored at the machine
management , -winde bagerhati ons result in signinpcant energy
are seldom i mpl ement esdavd ensgp gptoet etnhtei r cost
Weak Technical Support Ecosystem
The cluster has a short agtee oif geerlviiadd ep rveewnmidderss, cdrednt r
l ack of electronics professionals for PLC troubl eshoo!
automated or digital s y sitneemsa nddu emati on t feenaarn coef cdooswt nst.
Technol ogy Gaps and Obsol escence
Pani patAs recycled textile cluster has achieved gl oba
technol ogi cal base remains outdated relative to intern
dyeing, and traceab-i hi vesiheamai mecesemtce These gaps | eac
present opportunities for-lteoeehnalpggy dteshunisihdgirncpaplacs tt gr

Tab3® Comparative Overview of Technological Benchm
Process Stage Global Benchmark (Best Panipat z Current Status Gap / Notes

Practice s)

Automated optical/NIR sorting, Manual sorting, limited

Large efficiency, yield,

Sorting & Grading conveyorized lines, dust extraction, mechanisation, no optical .
and traceability gap

traceability/DPP integration sorters
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Modern garnet lines with dust
capture, low fibre breakage, high
throughput

OE (Rotor) Spinning 7
0.8z1.1 kWh/k Gen -6 rot
OE Yarn Counts Ne 10sz30s possible with clean
fibre prep
Spinning Quality Online contamination sensors,
Control clearers, auto doffing

Shuttle -less looms (rapier/air -jet),
CAD/CAM integration

. Low-liquor ratio (1:4 z1:6) soft-
D) Technol ) . L
yeing Technology flowljet, digital printing

WWENCTM-N (Mfelel=EIs[s) I 30760 L/kg fabric

ETPs with membranes, 60 z80%
Wastewater Treatment .

reuse; ZLD where required
High-efficiency boilers, O Ftrim,

condensate recovery >70%,
LPGbiomass with controls

Standard (condensate recovery,
Heat R VFD . .
stenter insulation, VFDs)
Traceability/DPP ERRintegrated, blockchain -ready,
buyer -standard
In-cluster accredited labs
Testing & Lab !
fastness/REACH compliance
ISO 50001, metered sub -lines, real -
Energy Management . L
time monitoring
. OE spinning <1.2 kg COFe/kg yarn;
HG |
GHG Intensity low-LR dyeing reduces further

Fibre Recovery
(Tearing/Garneting)

Weaving/Knitting

Boilers/Fuels

Sustainability

Legacy Italian/domestic
machines, noisy, high
breakage

1.622.0 kWh/kg yarn
Mostly Ne 6s z20s

Spot testing, limited sensors

Mix of handlooms/ power
looms; rapier/dobby in some
units

Jigger dominant (1:10 z1:15
liquor ratio); partial soft -flow

807120 L/kg fabric

CETPs/ETPs exist, O&M
inconsistent, partial ZLD
Biomass/ LPG mix, varying
efficiency , very few
condensate recovery

Partial adoption
Manual/spreadsheets, pilot
initiatives

Limited advanced labs

Audits sporadic, rooftop solar
emerging

1.5z2.5 kg COFe/kg yarn;
dyeing higher

Readi ness

of w Panipat

Foundation for MSME Clusters (FMC)

Global Benchmark (Best .
Process Stage . ( Panipat z Current Status Gap / Notes
Practice s)

Outdated Y lower fibre
quality

Higher energy intensity
Limited product range
Quality inconsistency
Lower productivity,

design limitations

Very high
water/energy/chem use
High consumption; reuse
low

Compliance + reuse gap
Efficiency gap, controls
missing

Quick ROI opportunity

Needed for EU
compliance

Bottleneck for exports

Cluster-wide EMS absent

Cleaner energy + low -LR
adoption needed

F

a

t

14.2. Financial and Capacity Gaps

The technological |l ag in PanipatAs textile recycling
institutional capacities, particularly among small and
upgrading -¢ecieamrtr gegnayc hemt ai | s hi gh zcapittsalt hian v emsotsrmhe nutn i
aFord due to |l ow pronpt margins and | imited cash now.

Al though multiple green npnancing schemes exist through
among enterprises remains minimal, and procedur al del
on spenlafnci ng, as for mal crediyt caddaser ak rcegsitrameeds
documentati on, and | imited credit history.

Loan applications are frequently rejected due to insucGc
reports and energy audit data, which are prerequisites
exi sts, i nvest ment s i ne ne npeorsgtyp oencecdi eunnclye sasr et hoefrte i s a
cost reduction.

Unstitutional and technical capacity further hinder p
auditors and consultants who can guide MSMEs through
grade proposal s. A revi etwecbhyn oCEOEHW (& 0Qu8a)l iafy tUpegr adat i
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Schefmeund that nearly 71% of the allocated funds r ems
chall enges in scheme uptake and i mplementation.

Overall, the clustexAs babi tiecyhnobogdept depends not onl
but also on improving pnanci al literacy, developing ta

support for project pneparation and executio

14.3. Institutional and Governance Challenges

Pani patAs textile recycling clusdedar aomple rfartaegsmewit teldi ni na
framewor k, ' imiting coordinated climatPanapthtodDyeWhi lAss
an®ani pat Expor texrisstAs stcheeiiat iroon es are conpned to basic
These bodies | ack dedicated staF, technical capacity,

technol ogy upgrades,sabproernacggsstahdacbtuster.

Participationl ed meebichgs$ibs irregular, and activities
owner s, l eaving little focus on sustainabilitywid®€his
initiatives. Moreover,y &@os deil pt IMEBIMEsS| aclk esasp gygoivter nmen't
clean technology support, which are of tceomssauenemgadyo\saer

enterprises.

The absence of a strong institutional anchor al so res
technology vendor s, and training agedcilosal wipartygeri s:
infrastgrucker e CETP upgrades, renewable sygtédms, remaicmoms

underdevel oped.

To strengthen governaacboantdransbt eohpwPani pat needs:
3 Dedicated sustainability cells within BMOs to coordinate decarbonisation projects.

3 Collaboration frameworks linking associations, financiers, and technical experts.

3 Training and staffing support for BMOs to handle compliance, scheme facilitation, and sustainability

reporting.
Umproved institutional capacity can turn -wirdg mmoverndeert
toward decarbonisation and resilience.

14.4. Behavioural and Awareness Barriers

A major constraint to decarbonisation in PanipatAs tex
awareness among unit owners and wor k@awver sMotsets mdBoME | oowonke
prioritising immediate ipemadwcboditeenr mhosduigsdca masthadédt i ty. Th
inclination to continue using existing machgenveerny ,h whceonn v
cleaner, more eccient options are availabl e. Thionn r el
downti me, upfront capital costs, and wuncertainty regar
Many owners comeecftfhrnamahomackgrounds, with | imited wun
management or energy systems. The absence of formal tra
i mpact s, interpret energy damags dmromdemrtciifeync potmermtsiua
consultants and energy auditors are scarce and often wu
Il evel knowl edge exchange or peer |l earning remains weak.
Even where monitoring systems exist, most wunit heads |
making it di gcult to base decisions on evidence or | u.
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nor ms, compliance procedures, and government i ncenti
underutilisation of available support schemes.

Wor ker training on 3ssthi aabielnietrygyyt apinservati on, eHuUe
managengnt nearly absent, particularly among micro and
that environment al performance is a management issue r
these behavioural and awar enesgs doawnr it enres t araeatiaailome m toiwa

and eneeccgiyent production system in Panipat.

14.5.  Strategic Pathways for Decarbonisation

The constraints outlined above-ciamdioma tog etrhaati otnhsle erveegaun sri
appro-ach

3 Upgrading Core Pr od-ulentvieosnt m@yngde @iecmse htc g h boliilgeurosr, dyoew n

condensate recovery, i mproved tearing systems, and
reduce emissions and production costs.

3 Strengthening MonitoringUahnhdodadiangSydit g@gimtsa l energy
meters, and wastewater quality sensors can help unit
across dyeing, pnishing, and spinning.

3 Building Technical SCppehtéeeresSlit ruechimiesal advisory cel
auditor s, and design | abs can supp®ttcMBMEesgY hevabh
nnancing applications, training, and process troubl es

3 Collaborative Finan<Grnoghbhmpveecch apmrn sansr e ment cluster cre
i ndustssycinaetdioant ed | oan facilitation can expand acces

3 Capacity Dev-€ellrmpmemtg programmes focused on operators
owners can strengthen technical competence, safety s
technol ogi es.
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15. Proposed Vision for a Low Carbon Recycling Cluster & Recommendations

15.1. Vision Statement

Pani patAs recycling ecosystem is uniquely positioned t
transition t-oambadn af utouw e whil e maintaining high pr o«
transformation will be achieved mpy oopthigmiesnienrgy yr eesgocu recn
renewabl e energy, and promoting a circular economy.
To transform PanipatAs textile recycling cluste,]
neutr al ecosy3d3demveyny BDO3Bnergy ecciency, resoul
production technologies, inclucsilvenaglei lliiemg, i af e
together e#t®ume elnomg onment al and economic
Achieving this vision will require a just and inclusi Vve
economic reshlfloernceaorldti nated action from industry ass
nnanci al institutions, and devel opment partners to e
mobilisation, and capacity building acrosg thestiéaych
frameworks and shared infrastructucartwbohl pbactircéschebc
vi able and scal abl e, positioning Panipat as a model f c
beyond. While many of these steps |ie in the future, a
formul ated, drawing upan iothaskelsaltdkerascsemssurient s, and su

15.2. National and Global Relevance of the Cluster Vision

The vision for transforcmirbpnPareicyatl iingt clastew hol ds
gl obal i mportance. ts successful i mpl ementation wil/l
both UndiaAs sustainabiclliitnyattea ragnedt sc iarncdu Itahre egcl conboamhy age

15. 2Ndti onal Signinpcance

At t he nati onal l evel , Pani pat AindiraAnsf dNrematdeorimogy dTiarreg
demonstrating the feasibility of decarbonisation in a
a replicable model for other industrial clusters. The s
practices wil/ heNapt i aochvad 1 ye Dlert ckiranhisned Camtirc bluailoynst i

reducing the emission intensity of GDP by 45% by 2030.

Enhanced adoption of roof thapt isoon aalr So/lis& e albit sugmid@o | ahePr o
wi || reduce dependence on grid electricity whi | e i nt
operations. Mor eover, t he promoti on of E xctierncduel da r P reocdour
Responsi bahiCtiy cUERR) Econamy MilssginonPsani pat with Udndi aA
recycling goal s.

Equally i mportant is the focus on workforce developm
occupational health and safety, energy eccieds&ky) |l afdadd
andreen Johbs cMinstsriiobnuti ng to the national goal of gen

measures not only enhance productivity and safety but a
l orgerm green growt h.
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Together, these interventions will ensure that Panipat
and cli matei rsttecrteetgiyng renewabl e energy adoption, sust
transformation into acabphesigeowmbdel of | ow

15. 2GRobal Rel evance

From a gl obal per s peccatribvoen, vHasniiopnatiAss dloowsel y aligned
sustainability frameworks. Ut resonates strongly with
(SDGs), particularly:

GENDER DECENT WORK AND INDUSTRY, INNOVATION
EQUALITY ECONOMIC GROWTH AND INFRASTRUCTURE

1 RESPONSIBLE 1 GLIMATE 'l PARTNERSHIPS
CONSUMPTION ACTION FOR THE GOALS
AND PRODUCTION

By promoting digitisation and emissions tracking, Pan
international bencShoriaaBlacseesiudlaragetishemrigepaniivg (BB Tdl)ust
readiness in |line with gl obal best practices.

As sustainability and traceability become central to i
the EU Green Deal, Pani pat Asarabbon i g gurtcoi ndge meomds ttrrad res plé
practices will be a decainsdi veex pfaancdtionrg iint smagil notbaail n inmagr k e t

Additionally, the adoption of gl obalHingega sSuursetnaei nnwa bfilrl a e
enhance transparency, tracealpioksityoniamg PBRampeaitiase e
sustainable textile recycling.

15.3. Strategic Recommendations for Achieving the Vision

Achieving the wiagsibom @fnda clowul ar textile recycling
coordinated set of actions spanning technology, infrast
steps outline the key faoncdu ss uaprpeoarst itnhga ti nisntdiutsuttriioenss mu st

transfor mati on.

Kewction 7ZAr eas

3 Strengthen Circular Economy Practices: Pani patAs recycling operatiens mu
intensive to resource -efficient processes. By 203 5, at least 40% of total energy consumption in the
cluster should come from renewable sources such as solar, biomass, and waste heat recovery
systems. At least 1000 MSMEs are expected to adopt rooftop solar or biomass boilers, supported by
digital energy monitoring across units. These measures  are expected to collectively reduce energy
intensity by 30% (kWh/kg ou tput), contributing significantly to cluster -wide decarbonisation.
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3 Modernise Machinery and Processes: Replacing outdated equipment with modern, energy  -efficient
machinery and low -liquor dyeing systems will cut down emissions and resource use. Shared
investments in ZLDs and CETPscan ensure that 100% of wastewater is treated and 80% reused within
the cluster by 203 5. A 20% reduction in chemical usage per unit fabric can be targeted through
adoption of sustainable chemical formulations and condensate recovery systems.

3 Deepen Circular Economy Integration : To move towards a zero -waste cluster, Panipat must
implement automated sorting, grading, and fibre recovery systems, coupled with waste traceability
mechanisms. The goal is to achieve 85% material recovery efficiency by 203 5. At least 10% MSMEs
should adopt eco -design and upcycling practices, supported by a n annual progress assessment.

3 Build a Climate -Competent and Inclusive Workforce: Dedicated Green Skill Centres (at least 5 by
2030) will prioritise women and youth, aiming for a ~ 30% increase in their participation in technical
roles and 20% formalisation of the informal workforce. A 50% retention rate among trained workers
is targeted to sustain capacity.

3 Strengthen ESG Compliance, Traceability, and Market Access: Less than 5% of Pani
currently hold global sustainability certifications, excluding remaining units from a EUR 15z20 billion
European sustainable textile procurement market. By 20 30, 50% of cluster units are expected to
achieve international certifications, and by 2035, 100% of export -oriented products should be digitally
traceable (QR/blockchain). This could enable a targeted 25% increase in sustainable export share to
the EU and other regulated markets.

3 Develop Shared Infrastructure and Services: Shared sustainability infrastructure will be central to
enabl i ng MSMEs A 30ratleastthried ctuster -leBey facllitiés , a renewable energy pooling
hub, common testing and R&D laboratory, ZLD-CETPshould be operational. These facilities will aim
for 70% utilisation by MSMEs, benefiting over 500 enterprises by = 2030 and reducing the cost of
compliance by 15% per unit by 2035. Shared waste logistics and recycling systems will further
streamline material recovery.

3 Enable Green Finance and Investment Access: Financi al enabl ement wil |l ac
sustainability transition. Through collaboration with SIDBI, NABARD, and multilateral funds, at least
INR 1000 crore in green and concessional finance should be mobilised by  2035. A minimum of 10%
MSMEs should access these instruments for clean technology adoption . Targeted incentives and risk -
sharing mechanisms will ensure an average payback period of wt years for clean technology
investments.

3 Institutionalise Governance, Monitoring, and Collaboration: A dedicated Decarbonisation and
Resource Efficiency Cell (DREC) should be established by 2030 to coordinate policy, capacity building,
and data management. Multi -stakeholder platforms involving industry, academia, government, and

development partners will guide the transition. A digital sustainability dashboard (live by 202 7) will

track 50+ key performance indicators, with quarterly stakeholder reviews and biannual progress

reports ensuringaccount abi |l ity. The goal is to achieve w80% of d

by 2030.
A more detailed representation of the proposed measur
recycling industry is presented bel ow. Whil e not exhau
signincant emi ssion reductBsotnasbl amdi Bgciae nbcays ed ainres .of
emi ssion levels will be essential to guidde vtear dpetne d mamn tk
can appropriate technologies and practices be identipecd
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Tab32 Undicative Action FrameworKk

Strategic|Action Points Measures of Performance

3WwW40% of cluster ener gy
fTransition 40% of t o 2035

renewabR685by 3W0O0 MSMEs equipped wi
TRetro®@® MSMEs with r systems.
TUdmpl ement digital en330% reduction in energ¢
across 70% of wunits. output).
3W70% of units with dicg
3100% wastewater treat:H

fShared ETPs and ZLD
fUse of low liquor dy
chemical formul ati on
fdntroduce condensate

reus e 08y

325% reduction in |iqudc

320% reduction in chemi

fabric.

T Udntroduce automated

and recycling systeil

T Promote reuse and uj

generated waste. 3

fTPromoti ordeosfi gencaand |3
3
3

390% tohfe curreméxtiahdpw
di v e b2e0d3 5

85% material recovery
w200 MSMEs addoepstii ging/ uvep

TEstablish 5 Greeh055Kk >20Wwor kers teABBed by

{ fPrioritise women and 50% increase in women/
devel opment and forn rol es.
fdntroduce certincati|l330% formalisation of i
green skills. 370% retention rate of
g | R I kch .
THmp eme_nt_Q Fobal soecdk 3w50% of cluster 20@it s
traceability. 3100% of export roduct
(TPromote GRBEXEKOI ot ° " P P
sustainability Certi325% increase in sustai
fOnboard MSMEs onto n Eur omer ket)
sustainability dashb i '
fDevelop 3 shlheedl cl a
(renewabl e hub, test 3 w70% utilisation of s
control unit) by 2023500 MSMEs beR@f865ing by
TEnable shared | ogist|315% reduction in compl
systems.
fPartner with SUDBY, 3?};‘?32 crore 1tn green
mul tilater al funds t3w10% MSMEs accessing «
nnance.
fDesign concessional phance.
. . 3Average payback w4 yec
sharing mechani sms f h
adoption.
TfEstablish Decarboni s
DRE |
Ecciency Cel208( DREC) 5 C operaz0®nal by
. . 3 Dashboard tracking0o&yb5(
i fLaunch digital sust a .
3upkstakehol der reviews/
by 2280 . .
M cConduct Larter | re3u480% of decarbonisati g
. q y targets achi3édved by
bi annual progress r e
15.4. Roadmap for Transition
Decarbonising the Panipat textile cluster is both an al
currently gener at e ?cfornosm dfearbarbilce swarsapes? hogtiyeghygi egueéht
for integrated interventiioonofe®meeglyuseehnAsl adbps, ren
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sustainable material sourcing, and circul ar e ccoanrobnoyn f r :

gr owt h.

By embedding sustainability at every stage of produc

enterprises, Panipat can gradually transition toward c:

The decarbonisation jpbhbaeed appubdcholl ow a

1. Phas&o@wusr eosno lerégecd ency i

2. PhaseShlu:t
3.PhaseEdM®MIUorgemext@ati on

Col

brandi

abor
ng

ation at the clunabéi ndgheaereilsntgwi |tl e cbhen oV iotga Ic a |
under a uhGmedan i Dextiltgy Rescywcl i ng Hub. i
Fi gB8BBRoadmap for Transition for Panipat CI

mprovements.

t owar dohomat er i alloso pa npdr ocd uocsteido n
technol ogi es

for deep

systems.

decarbo

di
ust e
t he

backbone

abou

therefore

al p

€ N C ¢

% Conduct energy and resource audits to establish baselines. Reduction in energy intensity (kwWh/kg of output)
% .§ 1 Retrofit outdated machinery with energy-efficient systems. Increased share of renewable energy in total consumption
: a Promote rooftop solar and biomass-based boilers. Established emission and process efficiency baselines.
gg Pilot waste heat recovery and digital energy monitoring systems. Improved energy management awareness across units.
E Initiate basic training and awareness sessions for MSMEs.
pre}
% E Develop shared infrastructure (ETPs, ZLDs, testing labs, etc.) Increasing no. of units adopting resource-efficient practices.
.: % Adopt eco-design and upcycling practices. Improved wastewater and chemical management.
’_g ‘; ? Implement digital traceability (QR codes, blockchain). Enhanced traceability and ESG compliance.
§ E Expand training for green and technical skills. Increased green jobs and upskilling.
G Facilitate access to green finance through partnerships.
o Adoption of next-generation technologies s Reduction in cluster-level emissions.
gé g Cluster-wide digital monitoring and energy data integration. Widespread integration of renewable and clean technologies.
§ 'g E 3 Establishment of DREC Functional DREC driving continuous improvement.
2 'g E Facilitate industry-academia R&D partnerships. Improved export readiness and competitiveness in global markets
§ Participation in carbon markets & branding as a “Green Hub.”
15.5. Enabling a Just Transition: Scope for Formalisation, Skilling, and Social Protection
A critical enabl-ear Wwdn Pamd pait Asull@aw transition is
its large infor mal wor kforce, which forms the
recycling industry iaon Piamfi @rama Ir ebl a Jdedsck rhaeradv mmiygr an't
women workers engaged in sorti-additeani pgpcesbseshi Whj | i
drive much of the clusterAs productiviliagki rid eldeegna ina iyn
security, and access to basic social protections.
Ensuring a just and inclusive transition is
gr owt h. Formalisation, skil!l devel opment , and soci
dignity but al so strlermrggrhme nc drhpe tciltui svteenre/sss , resi
national and gl obal ESG standards.
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15.5Sdope for Formalisation

Untegrating informal workers and enterprises into for me

wor ker wel fare, transparency, and productivity. Stre

traceability &rbdbtdomd! iwhnaocéhnaglrye demardsd by gl obal buy
Tab3®% Areas of Untervention for Worker Formali s

Register all i nf or maSlh rvaar kerrs adun derd tlhen ke Aa
identipcation. Devel op a digital worker datze
Conduct quarterly registration 2035es to co\

Wor ker
Document at

Ussue standardi sed worker UD cards recogni se€

bilingual employment contracts outlining wag¢

Moni tor compliance through periodic audits.
. . Facilitate opahangeobamkraccounts and | ink t
Financi al oo

payments. Partner wi-giht @ ox@ado bmtnksamms. oBnsu

q [ i T . . . : . ]
nctuston digital izs0Baindnilmyegrate with social protect:i

Support micr-baaerd bhames to register under M
model s through helpdesks and training. -tOiFme
registrantd nAfiont malri s203@n by

Devel op & ansoebdi Iweor ker registry for tracking
Coll aborate with HGOseskobllaongutagach. Ensur«

Uni t

For mal i sat

wages, health) acclosstemsts and sub
Conduct -lcdweslt ecampaigns on | abour rights, ge
Awar eness . . . .
Ri aht s through digital media and community workshofy
9 on workplace safety for new hires.
Create a digital | abour exchange platform cc
Establish | ocal Il abour hubs fo-matchnepgar dnt ¢

training centres-stu@pbryi dg@gp sdemand

These measures can help create a structured, transparen
with buyer codes and government regulations.

15.5TR2aining and Skill Devel opment
As the cluster moarlBon oavmad dcil oowul ar systems, upskil i
i mproving quality, productivity, and compliance. The fc

that enable workers to agaptleanmodprodmathbneprocesse:

Tab34Training and Skildl Devel opment Opportuniti

Segment Suggedtnegdkr venti ons

Trainin on bre i denti cati on, colour
Sorting & Gradi . g n n

handl ing.

) Skill development for tearing, cidBOLMy

Machine Operato

PMKWYdul es.

Trainin on ni shing, al it control,
Homédased Worker I 'nd npnt I g au Phy

iteracy.

UpSkI ' ing women wor ker s -cfhoec ks urpeelrevsi stoi
Supervisory .

gender | eadership.
Recognltlon Certipcation for existing workers to f
Learni (RPL) years of informal wor k.
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Such -bskiilldi ng eForts wil!/ enhance employability, enab
benenpts of cluster modernisation are shared equitably.

15.5S8ci al Protection Access

Umpr ovi ng saocccieasls ptroot ectwiioh dehemasidress vulnerabilitie

and strengthen overall workforce resilience. This incl

i nsurance, accident protection, childcare support, and
Tab3®Areas for Soci al Protection Linkages

Ar ea Potenti al Measur es

SICICRER A | i nk i nfor maBSURMrA¥aeadt et ate wel fare boar
NG RNl Pr omot e aFordable groupPradbanabMaet sch®mesd
Yojana (ARPMSEBWman zBPhVE At

Childcare & Establisshecélusteeche facilities or commun
Support zones.

Access to Fi Facilitate pnanci al inclusion through bar
Tool s training in digital payments.

NI NN Blle Coor di nate with | ocal gowetnmentat ohpusevi
model s for migrant workers.

By embedding soci al protection within the <cluster fra
i mprove retention, and enhance compliance with gl obal f

15. 50@gportunities to Enhance Uncome and Wor king C

Panipat As recycling cluster employs more than 4.5 | akh
the sector contributes signipcantly to UrdipaaAks adiliyculha
sorting, stit-adidhngi oanedscavmatviireue to face | ow and insecur
conditions, and excl usi oot rferngm hweelli fngr evog kKleemd s .vel i hoo
i mperative but al so a pat hway t o enhancing cl utster
competitiveness.

Tab3 @ ncome Enhaanncde mMéonrtki ng Condi t Oppordmmi ¢ Vement

Qntervention/ExampIe Expected Umpact

Training in machine OFHi her wage el i Dbl
UNoNolglF:- and quality eMKMVDUWKY I g. . g g
. . . . sensikill ed rol es.
or cl-lusd egskilling init
SRR Cert i ncation for expernUmproves employabilit
NN sti tchers, and packer ¢gpower .

Mi cr o Suppor thaSH@ or-lwameni|Creat
SR GN-NONE- NIl and nnishing units fonnsuppl
s fair wage d4 s

e
e
Promote wor ker cooperéeéEnsure
Model s added product g ugsschanalg shari ng.
Qntrodurlcienlpea(y incentivEnhances quality, prodc
SICICRSCH RNy and PET coll ection. earnings.
e
r
e
0
e

s |l ocal employn
mentary i ncome.

(OXolNIN I RN Pr ovi de PPE kits, ergd¢Reduces health risks
G ICIEN IR N@( i mprove ventilation irfrworke retention.
NN NNl Devel op -lcelweslt efraci | iti|Creates digniped and
CERVONE N EWl: sanitation, drinking venvironments.
(IR NA-IN: Est abl i sh creche facilEnables woimemAsphulkl ¢
Support or industrial zones. and reduces absenteei
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CIntervention/ExampIe Expected Umpact

SEWEIRECENEOEN Suppor-tosbwhousing anc
ORI NN f aci | i ties in coll abor
Mi grant s authorities.
Promote awareness of vy . .
. |Reduces exploitation
SN EEGECENE cnsure transpar emtt,e di .

nuctuation.

payments.

Umproves |living stanc
stability.

156. Strengthening Panipat  As Udent iCarlyon ResyclagHBw st ai na

Despite being UndiaAs | argest textile recycling cluster
strategy that renects its conctariboount i pmaed ucot i coinr.c uBraan di
fragmented across iodivedtuspmpkipamt ens ms, resulting in
gl obal mar ket sl andr aged ndeput ati on as a |l eader in texti

There is a clear strated@iustap marbtl leniCtl wstt®rd Bwalhn@dm{s&s5CBa
its circular economy strengths with measurabl e sustaine
international competitiveness, attract green investment
clusters.

15. 6SdopeBfandOmmortunities

Panipat Nd ecblusthermanding remains underdeveloped and | ar
promote their environment al compl iance t HrExXygh heeret iepFco
are isolated adnrd vceonmp lriaatnhdeer a t h@or ¢piamat ed branding narr
a cl wdtder i dentity around sustainability and circularit
gl obal mar kets increasingly driven by ESG standards.
3 Promote Panipatasa 3 Sustainable Circular Textile Cluster.}j

3 Introduce brand -led carbon labelling, QR -based traceability, and Digital Product Passport (DPP)
integration across producers.
3 Establish cluster -wide branding and certification platforms , supported by industry associations,
government agencies, and policy incentives.
A consolidated brand identity centred on sustainabil ity
forwhpopdking gl obbhbws o prpebcoyecrl eodf t exti | es.

15.6B2i 1l di ngWIldestCampacity for Sustainability CI ai

Cl uswiede capacity for developing sustainability cl ai ms
and instituti ommhadr ec oinss ba an ene s .

3 Facilitate brand -led development of shared digital infrastructure  such as Digital Product Passports
(DPP) or carbon accounting platforms , With cluster -level participation to standardize sustainability
reporting. This approach would enable MSMEs to align with buyer requirements while reducing
individual compliance costs and ensuring consistency in data capture and disclosure

3 Conduct capacity -building programmes  for small and medium units on topics such as fibre tracing,
life -cycle assessment, and carbon accounting.

3 Introduce recognition and incentive mechanisms for sustainability leadership to encourage early
adopters and innovators within the cluster.
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By building digital and institutional c alpaasced d y ¢ o nPmalnii apre
toward crediakclke,d Gatsda ai nability branding that enhances

15. 6P8tenti al Benenpts of Developing a Sustainable

Establishing a Sustainable Cluster Brand (SCB) oFers a

from avdliwhemat giwn producer to a globally recognised h
carbon textill esel Abrdudvteemiat&telde byust ainability data, c
economic, market, and institutional benenpts.

3 Market Access and Premium Pricing : A unified sustainability brand would enhance access to high -

value export markets that prioritise ESG compliance and carbon transparency. Alignment with
frameworks such as the EU Digital Product Passport (DPP) and GRS/ISO certifications can help
Pani p aotlubess cagnmand premium prices and improve margins.

3 Buyer Retention and Long -Term Partnerships : A collective brand built on traceability and
responsible sourcing can strengthen buyer confidence, improve supplier rankings, and support
longer -term contracts with global brands seeking credible, low  -carbon partners. Accordingly, existing
brands should lead the introduction of common infrastructure to reduce the compliance burden on
individual enterprises.

3 Access to Finance and Policy Incentives :An SCB woul d increase the clust
finance, CSR cofunding, and policy support. Verified sustainability data would make MSMEs more
attractive for concessional financing through programmes such as SIDBI or ESG -linked investment
funds .

3 Cluster -Wide Upgradation and Process Improvement : Shared branding encourages enterprises to
upgrade technologies, align standards, and adopt best practices . Brand-led common sustainability
systems reduce audit duplication, improve peer learning, and enable economies of scale in
compliance and infrastructure.

3 Export Differentiation in a Competitive Market . In a tightening regulatory landscape, an SCB would
distinguish Panipat from low -cost competitors by combining affordability with verified sustainability,
reinforcing its position as a reliable supplier of circular, traceable, and low -impact textiles.

Developing a Sustainable Cluster BrasndkerMmMSCB)ekomermani
mar ket di Ferentiation and i-isdiidgmuded o93@B woweldd bndti tgnl W
gl obal pronle but al sormaitnboraeriosse MSMESt ramahoci ng s
practices.

With sustained institutional support and st@kehaAdepr <

JGreen RecycPiangnaklgusbhii p exampl e of how coll ective bra
economy principles can drive inclusive industrial decal
A successful SCB woul d deliver multiple dividends: it
compliant producer s, enhanced ESG standing, and great
Umportantly, it could serve abl a clepdtierabbreambidred d omro:

hubs in U4Yndia and the Gl obal Sout h.
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16.Panipat Textile Recycling  Cluster A Resource Mapping & Material Flow Analysis
(MFA) z Existing Ecosystem

The Panipat textile cluster operates as a vast, interli
worl d are transfor med into new products tfemd eglipr ias esi
manufacturers, traders and EkErpopnfemsxeWhatexbebhensaasehb
clusterAs yards gradually moves through a sequence of &
gt is a new concept tried for the npnrst time hstpath bt
can be said as the "Baseline Assessment" or "Ex.isting |

Umportance of sTuhcihs anyapley soifs:anal ysis provides a valuabl e
cluster's scal e, its 20% margin of error annddelrietlyi"a nntoed €
Hence it is best used for introductecomyramrcdear stoanddipreg ar 4
Such depiction may be appropriate in view of the foll o\

a)Captures Unterdbenaocbtiybtitg: successfully |IindksomMi spa
gl obal waste aunitveal réoowercirmg zi ps anglr abvuet"t ownisew T
essenti al for understanding circular economy model s

b)Quantipes the "UnvMechlef Ebenomgycling sector is i
turnover of transporter s easpeegrrseg@a®6@s ,Crialmfer omi carcoc e
recovery), the document -aldrdierdg sa cwii svii Hiileist yt htad \aaleu e
traadmali i ndustri al census dat a.

c)Scalability Wsspsaewmedés a clear volumetric now (e.g
i s cruci al for infrastructure pl anning, such as
requirements.

However, such analysis has its own |imitations as wundeil

a)Lack of Empirical Thet heuntésaaienmostly based on heu

or informal observations rather than audited pnanci
GST or tax nlings).

b)Cascading Esti mbhe oan&lryoirs:foll ows a linear now wt
depends on the previous estimate. q f the initial
multiplies through the entire <chain, |l eading to p
turnover and pront pgures.

c)Generalization ofUsWndeaRanggée "average" to repres
ti mes | arger than others masks the diversity of t
conclusions about the "typical" business in the <clu

d)OveSi mpliped Pronpnttr Modabihigt y i n recycling depend:
ecciency, machinery age, |l abor cost s, and energy pr
reality that some wunits might be struggling while o

e)Subjectivity and Thpep rforxegnaetntonuse of terms | ike " RO
andeRoughly" suggests t hatofthen vaelad pyes"i se s tsi naa t"iboanc. k
for a quliekelhiwrhder standi ng, it | ackantemsi vegamves
decisions or formal policy formulati on

f)Aggregati Bp Biaating the clusysestems"atheri BaoamySEson
OQutliers, Ni che -dMap&rdanainas Unter

This resource mapping & materi al now analysis is not |

operating simultaneously across processing after mi n c
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F

furnishings, carpets, industrial textiles and exports
the chain, supported by extensive agent networks and
environment where waste ifsfaltowti hsouxltyenséeval yeda,bsorb
capacity adapts to shifting domestic and global demand.
tracing how material, | abour and. value move throughout

16.1. Stage I: Waste Intake, Sorting, Segregation and Initial Value Capture

Fi gBOResource Mappi kg o Batagri 8. Waste Untake, Sorting, Segr

Panipat Textile Recycling Cluster Resource Mapping & Material Flow Analysis - Understanding existing Eco-system

Disclaimer: In view of missing exact authentication and complexity of cluster working model, there can be variation of 20% on either side_in the analysis below

. 4

| Textile Inputs |
| Global Textile Waste, Pre ion Waste from different sources |

R 2

Around 4000 T recycled textile daily arrival

Roughly 170 Containers arrive daily in the cluster (1 Container approx. = 23500 kg

STAGE -1

About 225 units , Average Turnover of 2.5 Cr to 100 Cr., Roughly overall turn over of 5200 Cr.

Processed based on (a) Condition (b} Fibre Companent and at later stage on calour

| Distribution of inputs

3

Reprocessed Textile after minor repairs Acrylic based textile Cotton based textile Mix of all
40% of total inputs 15% of total inputs 30% of tatal inputs 15% of total inputs
1600 T 600T 12007 600T
Purchase Price= Rs 40 per kg Purchase Price= Rs 33 per kg Purchase Price= Rs 40 per kg Purchase Price= Rs 20 per kg
PA Inputs cost = 2336 Cr. PA Inputs cost = 723 Cr. PA Inputs cost = 1752 Cr. PA Inputs cost = 438 Cr.
Total Inputs Cost PA: 2336 Cr Total Inputs Cost PA: 723 Cr Total Inputs Cost PA: 1752 Cr Total Inputs Cost PA: 438 Cr

Rough estimated Cost of Input cost of recycled textiles is = 5249 Cr PA

- Reaped Material Waste - Buttons, Zips and other

Segregation and processing and what actually available for further processing in terms of quantity and value . .
i P € v b e 9 v attached Accessories; Total micro units = 350 +

Reprocessed Textile requiring minor repairs Acrylic based textile Cotton based textile Mix of all Reaped material generated [day
. - - . _ Total reaped material generated = 2.60% of total weight of Acrylic, cotton &
= -+ = 15% of total inputs = 600 T = 15% of tatal inputs = 600 T
40% of total inputs = 1600 T; Total units involved = 450+ of tatal inputs 30% of total inputs = 12007 of tatal inputs i recycled textle = 2.60% of 2400 T= About &3 T/Day
! ) Good quality = 85% of 600T ie. | Good quality = 0% of 12007 Total micro units involved in reaping = 350 with average number of warkers
Reprocessed Good quality = 80% of 1600T i.e. 12807 3. total workers involved in this process = 1050, Each worker
5107 ie 1080 T
Total quantity from above plus | handles/process per day = around 60 kg of reaped material i.2. = 63 T /day
fram other
tegories = 600 T+320T+
Waste material= 15% OF 600 T | Waste material= 10% OF 1200 7| < e:;::izo t- 11307 “‘E"ET ‘;;;"ﬁ C': :“‘*Eﬂ ':EPE; mTW:alil;nﬂs Rsklég';:r i;smftial> Rs. 130
Waste material= 20% (3207} & shifted to Mix of all @ Rs. 20 per kg | i.e. 90T & shifted to Mix of all @ | i.e. 120T & shifted to Mix of all per kel 70% of total reaped material ; Rs 350 per kg (20% of tofal reape:

material} and Rs 500 per kg (remaining 10% of the matesial | depending

Rs. 20 per kg @ Rs. 20 per kg upon content of brass, iron ,plastic and buttons}

New PA Inputs cost @ Rs

s PA t: 1 @ Rs 35.3
lew PA Inputs cost @ /K8 | 40.25/kg for good quality =

New PA Inputs cost @ Rs 20, Input costs PA @ Rs 260 per kg of total d material collected
New PA Inputs cost @ Rs 45 /kg for good quality = 2102 Cr. ew PAInputs cost @ Rs 20/kg | - Input costs PA @ Rs 260 per kg of total reaped material collecte

for good quality = 657 Cr. 186 Cr for total mix quality = 832 Cr. from segregatars units= 597 Crs
. ) X Reaped material available in category form of brass, plastic, iron and
Total new Inputs Cost PA: 2102 Cr Total new Inp:“ CostPA:657 | Total nen;ls:znés Cost PA: Total newﬂ':;'é“ Cost PR: buttons, reuse pieces = 70 % of 63 = 44 T per day. So revised rate is Rs. 341
v r r

perke

Rough estimated Cost of Input cost of recycled textiles after segregation process is = 5177 Cr PA

Processing margin of micra units is 5% of 557 Cr. = 29.85 CrPA

Processing margin in Phase | (all related cost plus profit } is 20% of Rough Input Cost as above ie 20% of 5177

Reaped material sold to Local Agents in the cluster in category form
New PA Selling cost @ Rs

48.3/kg for good quality = 1903
Cr.

New PA Selling cost @ Rs 24/kg| =527 Crs who further sell it relevant industries in other states ata
further profit margin of 5% ie 658 Crs

New PA Selling cost @ Rs 42.36

New PA Input cost @ Rs 54 far good guality = 2522 Cr.
P /i for good quality Ik for goad quality = 788 Cr.

for total mix quality = 990 Cr.

So Turn Over of Phase | of the Business Model is 6203 Cr PA ( 2522+788+1903+990+658)

Cluster T/O of Reaping

component = 658 Crs PA

Stage U consists of all activities involved in receivi
of textile entering Panipat. This stage transforms an
streams that have depnnied Icaotmmrer st affesuse$he work span
identipcati on, colour sorting, condition gradi-asagagacce
price discovery. By the time materials exit Stiagti f¢t t

categori esrepnrcolcuedsisnegd textil e @dli &d@dniinop uliraespeadi cispilu tcs
mi xendht er i al wast e
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Daily Unput Scale and MaPtaenriipalt Ghaanrdd cetse raipsptriocxsi:mat el y 4

textile waste per dpprotf@ncpntdienle mibtabadach container
arourRdodnes of compressed waste. This represents a mixXx
! Postonsumer garments from international exporters
T Domestic household textiles (bedsheets, curtains, b
1T Pr-eonsumption garment factory waste (cut pieces, re
T Udndustrial textile scraps
T Synthetic, abcasydd ca n-gcbonetloni e nds
The variation across npbre types, colours, fabric-struc

vol uanreli ¢glompl exity operation.

Structure and Economi dppobxb@2bebgrtmingsand sepgeergheéeio
across Panipat. They vary widely in scale, with annual
and UYUNR 100 crore, c ul n8liNnRa206D,n g rperre ayre ag s tiinmactoembi ned t ul
sorting segment al one.

Primary Material Segregation:

3 Cotton -Based Textiles (30% of inflow): Appr oxi mately 1,200 tonnes/day of
cottrarc h. Sorting determines which items are npt for n
mi xed waste. Roughly 90% (about 1,668altopneestftak)wast
for spinning and yarn production, while 10% (120 tonn
and is shifted-mabheoi dalhecant x@alr y. Cotton waste is pu

resultiagnual ahnput -gwalti tfy ré ototdn58.6 cr or e

3 Acrylic-Based Textiles (15%): Acr y | i & rwoausgthel y 600 ?teornrnievsesd amai nly i n t
used bl ankets, jackets and acrylic knits-guAftotugdmahbe&r
for acrylic yarn or shoddy blanket produmitxendt emdfhalrr e
waste. Acrylic waste is purchased at UNR 35.3 per kg,

3 Mi xevtht eri al Wa sAkeou(tl 58400 tonnes/ day directly enter

However, this category expands signipcantly as unsui
and the tomatlermiaxiledvol ume reaches 1, 130 -vtiosncnoessel dhalye
heavy knits,nphreecfeabmuddgdiand textiles with inconsiste
waste is purchased at UNR 20 per kg, |l eading to a d
includi nged rcamasrfteirtri es, the total annual i nput cost r
3 ReprocesBexdt ({héter mi norSt repmai r(BHOe%)ptr ocessedcat egbirlye
constitutes the | argest single stream emerging from

materials are diverted f rroeemrroecceyscsleidn gwvi ptrhoank sngoe s trieeopol i |
t hmar ket s.

Theeprocéesssiiream accourmbt2®2rfoare GWMRua,l |y in raw mater
a major contributor t o etraogeee sls erde meerxkiei tlseT bfeesebd wi t hi n
throughstiantteerand export channel s.

Accessory Removal (Reaping):

As part of sorting, gar ment s untdextgiol esycsdrepnarné rct sr esnoorh
zippers, rivets, hooks, elastics and trims. Although t
accessories recovered, ¢ttiseaondaryymatentabk satdepm tr a
Panipat . Met al and plastic scraps from reaping are bc
revenue source within Stage U operations.
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When all types of textiles inputs ad@@combigwedri hnt hext
costs, a processing margin estimated at 20% of textile
of appr oMiNB2t0e81 gr e annually
16.2. Stage ll: Fibre Preparation, Direct Sales, Spinning and Dyeing
Fi g@yOResource Mappikd o Batagri &1Y: Fi bre Preparation, Direc
STAGE -l
Direct Transformation
Re-Processed textile with minor repairs Acrylic based textile Cotton based textile Mix of all
Qty availzble: 1280 T par day Qty available: 510 T per day Qty available: 1080 T per day | Qty available: 1130 T per day
Input cost price = Rs 54/Kg
Total Inputs Cost PA: 3681 Cr
Tatal New Input Cost price PA was: 2522 Cr Total Yarn Manufacturing Units in Cluster = 147 : Raw material used - Addition of 150 T PET Polyester Staple Fibre @ Rs 100 per
Acrylic as it + Catton with 20% additional virgin cotton + Mix of all as it + PET Palyester kg per day =547.5 Crs PA
Staple Fibre -with total input material (2720 T+150 T+ 216 T = 3086 T) cost = — T
selling Price = Average of Rs 110 /Kg to retailfwhole sale markets 3681+547.5 + 2050 = Rs 6278.5 Cr <:| .gdm.onorzasﬁufl.lﬁt;:{zzul;:‘]c:Vlr:mcottnn@260
Turn over per annual = 5139 Cr Margin cost which include il costs invalved in the business process except recycled textile received for yam manufacturing is = 2.15 of the raw material cost
(2.15 times of 6278 5) = 13499 Cr
Total T/O of Processed textile after minor Add profit @ 10% of 13499 = 1349 Cr PA
repairs = 5139 Cr PA Total Turn Over (T/O) Of Yarn Manufacturing process = 14848 Crs PA I
Home Furnishing Horme Furnishing Shoddy Blankets  [Carpets Other Products Other states/
m:::;"mh 20 % of total outputs is processed ot dying unit for suitable colours |
exporters
Total Units in clusters = 355
Average dying capacity 2.39 T per day
Materially dyed daily : 850 T
Margin cost [ Re 26 / Kg) which include all costs involved in the business process except recycled textile received dying = Rs.
26 * 850000 kg = 2.21 Cr. Total PA = 806 Cr.
Add profit @ 20% of 806 =161 Cr PA
Total Turn Oveﬂol Of Dying process = 967 Crs PA
Total Transformation process Turnover ( 967+ 14848) = 15815 Crs PA I
Stagprd¥4ides the industrial base of the Panipat <cluste
spinnabl e npbres,anrdecdydddmatagmisal s . gt ensures that r
technical properties required for weaving and pnishing
supply of intermediate goods for domesti d méenwf asdtawreer
i nputs have been substantially upgraded and made read:
uphol stery-famdhimcomeng items in the next stage of the cl
Downstream Mar ket of Limited Processing Textile Output
A substantial portion is transferred to downstream chan
guantities indicate daily mOvemees smaferapproxi Maeseyna)
for under Stage U4 materi al diversiob, 1&Dohe.anTlhisg i pmat
renects material circulrgtrioeessnugl witregp s miamidmadli ver si on
intensive recycling processes.
Unput Streams and Fibre Preparation:
Three primary textile streams feedhasrtio wdst slgaes éddd rwahantad
and mimagder i al wa-bheedCohfhow amounts to 1,080 tonnes p
fractions divertebasad Swaiglttaebllaesr &corry Ipprcocessing stands
forming the base for acrylic yarmatedi oIl eindegadwsihodtlyly
day, consisting of bl ended nbres that require shreddir
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Together, the total textile input processed in Stage ¢
day.

Before spinning, sorted npbres undergo mechanical prepa
materials are shredded, opened and blended to achieve
l engt h, cleanliness and blendeamtspsnmiaaiue midMdalx &€ com p ud os
processed igmtadel dWwemds or iincorporated into coarser y
separately, with virgin cotton added at controlled rat
use jacrylic yarns and shoddy blanket manufacturing. A
specinpc ratios to meet yarn specipnpcations, such as cott

Spinning and Yarn Manufacturing:

Once pbres are prepared and bl ended, -mahteeyr ieanlt ecro stth eo fs p:

including all waste categories and virgin cotton, i s
spinning, which encompaegwrispmredrtctmaicntteynancaeb oaurd over he
a 2.15x multiplier over raw material s. This results in
combined, -ntateeriaWw <cost, operating cost and 10% pron
mamomfacturing @NRnb¢e84®fcrorEhiperoytemut supplies yarn
hosi erwpveonproducti on afnudr nviasrhiionugs lhionnees i n the next st

Dyeing and Finishing Operations:

The cluster has 355 dyeing units, each operating at an
tot al daily dye output of &apptorneatzeMmesd0 by ®oimn e xworl
i ndicating-sthatdacali cwant i cn ties fao-qurekpeogyuigoods. The tot al
comesYNR 967 crore per year

Across sgpndndygi ng, the entire transformation process ¢C
crore per year.

Stage Il Product Manufacturing from Recycled Textile

This stage encompasses all manufacturing activities i
polyester staple nbre, recycled nbres and mixed materi :
together multiple proidnugectvicragtieng opraleyse s tiahncil prelomd watt-p,ut esx [
end domestic home furnishing i tfeumsn iasnhdi mgo rpnrao d udcotnse.s tTi hce
base at this stage i s extdeenrsiivveed ammadt eirnicallusd efgruosng i Sptoaigneg eld
from external suppliers and recycled textile pbres on
This category cfonrsnissthsi rodp rdoatduentl Ileidnes such as pill ows,
mattresses, soft toys, neece fabrics, wpkhehstmateyrfabsi
cluster has 250 unit sctduedincgat eidr ghb ens enmbonl pyfessd et s . The
production capacity of each wunit is 12 tonnes per day,
tonnes per day. Virgin polyester is the printipalyeawer

used per annum is valued at 0 NRnalt e,r9 520 ccroosrte . mlafrtgd rn &
(10%), the total turnover of virgNR2pab@estor.eppeduygtal
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Textile
STAGE -llI
) e ) R Recycled yarn
Virgin Polyester Products EXDOrers Domestic Home Furnishing (High End ll::rr_nal Domestic Home directly sold in
Products ) Furnishing and other Products T

Home Furnishings and Filled Products - Pillows and Cushions,
Guilts and Duvets, Mattresses, Soft Toys; Fleece Fabric; Uphalstery
Fabric; Polyester Velvet; Non-Woven Fabrics and Felt; Industrial
Felt; Interlining; Apparel

Similar to domestic except as per the requirements of foreign
buyers

Domestic Products: Blankets, Carpets and Rugs, Floor Mats and Doormats, Bedsheets and Bed Linen,
Cushions and Cushion Covers, Curtains and Drapes, Upholstery Fabrics, Industrial Wipes and Cleaning Claths,
Filling Material for mattresses/quilts/pillows and soft toys

Total Units = 250 +

Total units = 3300 +
(a) Only Experters =2000
(b) Exporter/Domestic both = 800 (
¢} Indirectly/Domestic =500

Total Units = 100 to 150 +

Total Units = 1150 with 7/0 from 0.5
to 50 Cr PA along with Numerous small-scale
value { around 600+ units) addition
enterprises working from local area

Average Production per unit per day =12 T

Details of raw materials used/PA are as under:

Details of raw materials used/PA are as under:

produced in
the cluster =
2968

Details of raw materials used/PA are as
under:

Total Production capacity of all per day = 3000 T

(a) Recycled textile - 35% of total raw matenal cost: 4200

crs ta

olyester - 68% of the total raw material : 4216 Cr

() Warp Thread (Mostly Virgin Polyester or
PET thread ) = 12780 Cr

CrsPA

Cost of virgin Polyester = Rs 100/Kg

(b} Wirgin Cotton - 40% of total raw material cost : 4800 Crs

[b) Virgin Cotton - 10% of total RM : 620 Cr

[b) Weft Thread [Mostly Recycled thread) yarn} = 8520 Cr
€) PET Polyester Staple Fibre = 200 Crs

Total polyester used [PA = Rs. 10950 Cr

(¢} Micro Palyester - 20% of total RM: 2400 Crs
{d) PET Polyester Staple Fibre - 5% of total RM :600 Crs
Total cost of raw materials used = 12000 Crs

(d} P. Cotton -10% of total RM : 620 Cr

{C) P. Viscos -10% of total RM: 620 Cr

Recycled textile - 2% of the total RM : 124 Cr
Total cost of raw materizls used = 6200 Cr

le)

Total cost of raw material /PA = Rs. 21500 Cr

Margin cost of production which include all costs invelved
in the business process except raw material as above and
wjo profit margin is= 1.8 of the raw material cost i.e.

19710 Cr

Margin cost of production which include all costs involved
in the business process except raw materials as above and
wjo profit margin is= 2.15 of the raw material (as above)

costie 25800 Cr

Margin cost of praduction which include all costs
invalved in the business process except raw materials
as above and w/o profit margin is = 2.3 of the raw

material (as above) eostie 14260 Cr

Margin cost of production which include all costs invalved in the
business process except raw materials as above and w/o profit

margin is = 1.8 of the raw material (as above) costie. 38700 Cr

About 700 Nos vendors/agents are contributi

ng in value chain of Raw Material Suppliers i.e. Spinners, virgin polyester suppliers & other materials used in manufacturing processes and their actual users in manufacturing. these
vendors / agents are working on the profit margins @ 2 to 2.5 % of raw material cost + production cost

Production cast + Vendorsfagents margin (19710 + 443 ) =
20153 Cr

Production cost + Vendors/agents margin (25800 + 580 ) =
26380 Cr

Production cost + Vendors/agents margin {14260 +

320) = 14580 Cr

Cr

Production cost + Vendars/agents margin {38700 + 870.75) = 39570

Profit Margin @ 10% of above = 2015 Cr.

Profit Margin @ 10% of above = 2638 Cr.

Profit Margin @ 10% of above = 1458 Cr.

Profit Margin @ 20% of above = 7514 Cr.

Total Turn Over (T/0) of Virgin Polyester

products in cluster = 22168 Cr PA
(20153+2015)

Total Turn Over (T/0) of Exporters in the
cluster = 29018 Cr PA (26330+2638)

Total Turn Over (T/0) of Domestic
Home Furnishing (High End) in the
cluster = 16038 Cr PA (14580+1458)

Total Turn Over (T/O) of Domestic Home

47484 Cr PA (39570+7914)

Furnishing (other than high end ) in the cluster =

STAGE -IV

The Sales Channels

Virgin Polyester Products

Products )

Domestic Home Furnishing (High End Products and Normal

Exporters

:D':EI:::ETI':@ Sold to agents fagency in the local city
(g:nnlry 150% of market which further sell it to across
Pk country local market

Sold to agents fagency in the local city market
‘which further sell it to across country local
market

Sold Direct to

(85% of total output )

its agents across the country

Sold to Export market

the value of total amount spent an purchase of 25000T since that

cansidering their profit margins |

Rejected/Surplus material handling units { We do not have

already been taken care at various level above. Here we are anly

has

! §

R 2

Total Number of agents/vendors in the local market - cluster =
1000+ Nos

that of Demestic Home Fumishing is 15

total of

% of turnover component being handled by them of virgin palyester products is 10% and

Virgin Polyester products and 9528 Crores [15% OF 63522 ) of Domestic Praducts - with

% i.e. Roughly 2216 Crores (10% of 22168 Cr) of

Rs= 11744 Cr PA

Profit Margin @

10% of above = 1761 Crs.

Total Turn

Ower PA = 13505 Cr

Cluster Cluster /0 of

Polyester)
component
=2549 CrsPA

this{damestic
products)
companent =
10957
CrsPA

Cluster T/0
of this
companent
= 53884 Cr
PA

Cluster T/O

agents in the cluster

(3] Rejected fSurplus material sold to local warehouse

{ b) Tatal Number of such units - 70

unit = 30T PM

{e ) Qty of surplus/rejected material handle by each such

{d) Total Quantity handled by all units PA = 25000 T

=150Cr

Te ) Frofit margin is product wise and when reflected to kg
value may be between Rs 40 to BO Le. Ave Rs = 60 per kg

Cluster T/0 of this
mponent = 150 Cr PA

CLUSTER TURN OVER PA = 658 (Reapers) + 5139 (Processed textile with minor repairs) + 19951 (Virgin Polyester )+ 2549 (Virgin Polyester agents ) + 10957 (Domestic agents) +
53994 (Domestic ) + 29018 (Export) + 2969 (Direct yarn sale) + 150 (Surplus/rejected) = Rs 125385 Crs

Expor

t Manufactur

Stage 44g |
buyers. The
T 2,000 pur
T 800 wunits
T 500

i ng

(Exporters):

ncl
nl e

udes a |

e exporters,

serving

arge

both
indirectl y-elxippked ucho messtic

export

exporter
identinpe4i dk2@Ouaxpaerticogsonstéexgomof :

and

segment

domesti

producing

¢ mar ket s,
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This category relies on a combination of raw material s:

per annum, 20% micro polyester costing UNR 2,400 <crore

cotton costing UNR 4800alkrxmawer Cambicoeoth,i femhteeadk pnarntu f a c t
is UNR 12,000 crore peratyearal Adbditng mahegi nawost and p
exporter tUNRo2@rO0OD8 cr.ore per year

Domestic Home Fur-Bnd hPmagdy Hti g)h:

This category includes premi-q¢qunalfiutrynilslha miget ss,ucdarapsetlsi
curtains, uphol stery fabrics, iwod/rieant rfiedIt ,wiipnegse,r | n end g
product s. ~Tlh5e0r ewnaietesat i ng +iemdt lWMiosgnelsitglt segmmater Aalhuas e
mi xed:

T Polyester: 68% of total raw materials, valued at UN

Virgin cotton: 10% valued at UNR 620 crore
T P. Viscose: 10% valued at UNR 620 crore,
T P. Cotton: 10% valued at UNR 620 cror e,
1
e

Recycled textile: 2% valued at UNR 124 crore.
Th total turnover from these products is UNR 16,038 c1
Nor mal Domestic Home Furnishing and Other Product s:
This is the | argest dg mMé&Dt pnod egmaeagt bl wnklet s, carpets
door mat s, bedsheet s, cushion cover s, curtains, uphol st
There are al so -s9ualee awaligehainl units operating i nfwormal/l
Annual-mataewr i al use is depned in two component s:

T Warp thread, mostly virgin polyester or PET thread,

T Weft thread, mostly recycled yarn, costing UNR 8,52
Toget hemat ermiwal wusage totals UNR 21,500 crore per year.
is UNR 47,484 crore per year.

This entire stage handlUeNsR al 1t4o,t7a0l 8 ocurtopruet pvearl uyee aorf

Thd&kesource Mapping & MaterizaAHxi Bltowg Anpaflowtylisa e fhaMi-iAp a t C

demonstrates a highly structured progression in which ¢
it. Taken together, these stages illustrate how the cl
formation addi viadbme Unputs enter as mixed waste and e X
without signinpcant materi al |l oss between stageseriThle b
t yprecsot t on, acrylic, blen®arePENhtagdatved gah spepatpc po
necessary quality and volume for downstream production
progression, showi ng hovwy imapuwti nso sathals epgr rodeuecsg s ns al i gn
operations at scal e.

The combined eFect of these stages is a system in whic
and capacity driven. Each component operates with cl ari
end of tseagbdrpeocess, dtanncellusetderalhlasvi abl e fraction
established the cost and value structure for the next c
for domestic and export markets. This integratdednmsevem
the operational backbone of Panipat As UtNeRQt%i 0 0e0 ecqr @omroensy
annum. This integrated analysis moves the wunderstandi
empiricadlr,i viéat a@angineering and economi cs, turning it i
opti mized.
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Annexure - |
List of Umportant Textile Certipcations and Their
. . Issuing / .
S No. Stan-d.ard./ What it Explains / Why it is Important | Governing Applicable To (Who
Certification Scope o Should Use)
Organization
Verifies recycled
content and tracks Ensures credibilit
GRS (Global it through the Y . Recyclers, spinners,
. of recycled claims | Textile :
1 Recycled supply chain, fabric manufacturers,
; . . and supports Exchange .
Standard) including social, ! garment units
) circular economy.
environmental, and
chemical practices
Confirms presence| Simple verification
. . Manufacturers and
RCS (Recycled | and amount of of recycled input Textile .
2 . I . brands using recycled
Claim Standard) | recycled material in without process Exchange ;
: materials
a product. requirements.
GOTS (Global Qovers organic Ensures organic Global Organic textile
. . fiber processing : .
3 Organic Textile . . integrity from farm | Standard producers, exporters,
with environmental e
Standard) : o to finished product. | gGmbH brands
and social criteria.
OCS (Organic Verlfle_zs organic - !3w|ds trgnsparency Textile Spinners, weavers,
4 Content material content in | in organic raw
: . Exchange traders, brands
Standard) textile products. material usage.
OEKGTEX® Tests textiles for | Ensures consumer | oy e | Al textile and apparel
5 harmful safety and chemical o
Standard 100 . Association manufacturers
substances. compliance.
Defines quality Improves product g:e;r:]?ggt??:]
6 ISO 9001 (Quality management consistency and forg All manufacturing and
Management) system customer .__. | service organizations
requirements satisfaction Standardization
q : ' (1S0)
International
1ISO 14001 Framework for Red_uces Organization . .
. managing environmental Manufacturing units,
7 (Environmental . . for
environmental impact and .__.. | processors, exporters
Management) Lo . Standardization
responsibilities. regulatory risks.
(ISO)
ZDHC (Zero Eliminates _
. hazardous Supports chemical . o
Discharge of : . ZDHC Dyeing, printing,
8 chemicals from compliance and . .
Hazardous . . Foundation processing units
. textile supply safer production.
Chemicals) .
chains.
Occupational Reduces workplace
9 OHSAS 18001/ | health and safety risks and im rgves 1SO Factories, processing
ISO 45001 management P units, MSMEs
worker safety.
system.
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