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This white paper was developed by the CARE ID© Circular Systems
Lab under the leadership of Dajeong, Chief Sustainability Officer
(CSO). It synthesises empirically grounded insights derived from the
organisation's accumulated research, implementation experience, and
pilot projects related to Digital Product Passports (DPPs) in the Korean
textile and fashion sector.

Chapter 4 (Korean Industry and Policy Structure)

Industry-level perspectives informing the analysis of Korea's textile
and fashion ecosystem were supported through exchanges with
Ms. Park Young-su (Director, Korea Fashion Association, KFA) and the
Strategic Planning Office of the Korea Federation of Textile Industries
(KOFQTI). Policy directions discussed during consultations with the
Ministry of Climate, Energy, and Environment (MCEE)—particularly in
relation to Korea's emerging K-ESPR framework—were referenced
where relevant.

Chapter 5 (Standards, Identification, and Interoperability)
Global standardisation perspectives were informed through
international dialogue with Hans Petter Hubert (Director, Strategic
Initiatives, Kezzler), whose involvement in CIRPASS-2 and EU-level
Digital Product Passport initiatives contributed to discussions on
implementation pathways and standard alignment. Additional
insights regarding product identification systems, interoperability,
and alignment with global identification standards were informed
through discussions with GS1 Korea (the Korea Chamber of
Commerce and Industry, KCCI).

Chapter 8.3 (Pilot 3 — LCA Readiness through DPP Architecture)
Empirical insights for Pilot 3 were supported by expert interviews
and technical discussions conducted as part of CARE ID's
implementation work. Dr. Bongkyun Ko (Director at the FITI Testing
& Research Institute) provided guidance on LCA methodology,
verification feasibility, and institutional conditions for integrating
environmental assessment within DPP architectures. Mr. Hoe
Wook Jung (Sustainability Manager at BLACK YAK) contributed
brand-level perspectives as the Responsible Economic Operator
(REO), reflecting practical considerations around data disclosure,
operational feasibility, and decision-making in real-world DPP
implementation contexts.

CARE ID®© also acknowledges the CIRPASS-2 consortium for its
technical review and insights on relevant sections of this paper prior
to publication.
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Purpose

This white paper examines how DPPs can be practically
implemented in Korea's textile and fashion industry, moving beyond
abstract regulatory discussion toward an industry-ready, execution-
oriented model. Grounded in real pilots and policy engagement, it
aims to position DPPs as foundational digital infrastructure for circular
fashion, data sovereignty, and long-term industrial competitiveness.

Problem

Global momentum around the EU’s Ecodesign for Sustainable
Products Regulation (ESPR) is accelerating, with the textile sector
scheduled to come under regulation starting in 2027, followed
by phased mandatory enforcement. However, Korea's fashion
ecosystem faces persistent structural gaps, including fragmented
data across supply-chain tiers, limited product traceability, low
operational readiness among MSMEs, and a disconnect between
circulareconomy policy objectives and on-the-ground data capture
practices. Without a coherent, locally governed DPP framework,
Korean brands and manufacturers risk higher compliance costs,
dependency on foreign platforms, and missed opportunities to link
repair service, resale, and recycling verification into a functional
circular system.

Opportunity

DPPs present more than a compliance obligation. Properly
designed, they can function as a shared data layer that connects
customerfacing product information with production, care, repair,
resale, and recycling through event-based lifecycle reporting—
supporting transparency, traceability, circular operations, trust-
building, and differentiated product value across the product
lifecycle.

For Korea—where circulareconomy frameworks and resource-
efficiency policies exist at a horizontal level, but sector-specific
circular regulation for textiles and fashion remains under
development through active policy discussions—DPP offers a
mechanism to bridge this gap. They can translate policy intent and
public—private R&D investment into operational systems, improve
downstream efficiency (including sorting and recycling), and support
data sovereignty through a national or sectoral data space. Early
movers can convert this institutional gap into a strategic advantage,
building brand trust, supply-chain resilience, and new circular business
models ahead of formal regulation.
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Solution

This paper proposes positioning DPP not merely as a compliance
tool, but as a practical enabler of circular fashion. It presents a
phased, industry-aligned DPP approach centred on CARE ID©'’s
flexible architecture, capable of supporting item-, model-, and
batch-level implementations—each of which can comply with the
ESPR Annex’s horizontal information and governance requirements,
pending future textile-specific delegated acts. This design reflects
the current absence of finalised textile-specific DPP standardisation,
while prioritising downstream usability through customer—brand
interaction and interface-level design.

The proposed model prioritises minimal viable disclosure in its initial
phase, before expanding in scope through verified lifecycle events
such as care, repair, resale, and recycling. It is designed to scale
while remaining compatible with global interoperability frameworks,
without imposing disproportionate technical or operational burdens
on MSMEs.

Crucially, structuring DPP implementation around phased disclosure,
event-based data generation, and shared infrastructure creates the
conditions for more deliberate governance of product data over
time. This approach allows Korea to align with EU ESPR principles
while progressively shaping domestic control over how DPP data is
generated, accessed, and reused across the value chain. By avoiding
premature centralisation of data ownership, the model supports a
transition toward coordinated, sectorappropriate data governance—
enabling regulatory readiness and business innovation to advance
alongside longerterm data sovereignty objectives.

~— CAREID’
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ABBREVIATIONS AND GLOSSARY
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Delegated Act

A legally binding act adopted by the European Commission to
supplement or amend non-essential elements of legislation.

FALUHY /EU TR

BT

Slelelzt 72 ¢
st 918 Metsts e 2t

A AAFA The American Apparel & Footwear Association 0|29 FAlUD
AGEC Loi anti-gaspillage pour une économie circulaire / Anti-Waste Law for =2 AR E loh LH| XY /2020 TEANM HBE HO=2 T7|2
a Circular Economy / A French law adopted in 2020 to reduce waste, 22 THALE THEE £7 9 23R 2| Met JI431E 2MO R B
promote reuse and recycling, and accelerate the transition to a circular
economy.
ANSI The American National Standards Institute 0232 EEH
API Application Programming Interface / An interface that enables S8 T2 T2 T2 QIE{H|0|A / AFE|LE ATE|0]
communication between computers or software applications. D20 7to] o1 W H0|H wetg JtsSHA| she H7HAI.
ASEAN The Association of Southeast Asian Nations SEOrAJOF =71 gt
B B2B Business to Business / Commercial transactions and collaborations 71 2t A2l / 7193 71 Atojoil M O] R0{X]= A7l A HY &

conducted between businesses.

[ CEN-CENELEC:

(Comité Européen de Normalisation (CEN) - Comité Européen de

Normalisation Electrotechnique (CENELEC)European Committee 20F .XJF'JEI E.:‘ f(EN) s % ot RE BES 7|TF
for Standardisation and European Committee for Electrotechnical
Standardisation / European standardisation bodies responsible for
developing harmonised European standards across industrial and
electrotechnical sectors.

CESEEM Circular Economy by Sustainable Environmental Evaluation Model / A MA (RI47bstt 82 Wot RElg S5t &2 / AAS AR XY
MOTIR-funded industrial research project led by FITI Testing & Research  }0i| FITI A|& 0] F2SH= At HE ohA|. o2 M QIHM
Institute. It aims to build a DPP data space and verify item-level LCA 2822 23t DPP H|0|E] AH|0|A 1% 9l OJO|E] THo| | CA AES
feasibility within the Korean fashion and textile sector. Within this 252 3 2 IR0 CARE IDE 7|2X 28 ZH|2A, Hlo|E
framework, CARE ID served as the technical enabler, implementing the  Anjo|A x|k DPP O |[EIKE A8l T AS(PoC)S 2318t
data space—oriented DPP architecture and proof of concept.

CFP Carbon Footprint of a Product / Greenhouse gas emissions associated HE EtAUR / HED SHE 247tA iEES
with a product, expressed as CO,e. CO,e(O|AtstEABHZY 2 LIEHA X|H.

CIRCLE Carbon Impact Reduction Calculator for Lifestyle and Environment / EtAZE AT IS LTt CARE IDO2 ISO
CARE ID’s ISO 14067-aligned Carbon Footprint Calculator, developed 14067 Mgt EtAYRE AP £+
with the Carbon Neutrality Research Institute.

CIRPASS-2 Circularity Digital Product Passport System (Phase 2) / An EU-led CIX|E ®ME o (DPP) ZHUT 3 MM

initiative developing and testing Digital Product Passport frameworks
and interoperability.

N ASsh= EU FE 28 Al O|L|IME|E.

Circular Economy

A model that keeps materials and products in use as long as possible
through sharing, reuse, repair, refurbishment, and recycling.

R, WAL, 2|, MYEs g8 Sl xtiat
Iﬂ O 7HK|E 2aiSet RX[Sh= it 4| ZH.

Downstream The customerfacing phase covering branding and retail, active o|F AEZOCIRAER] /Bl 2|H|YS & AH|Xte| HX| ALE
(Apparel) use and post-use services such as repair, resale, and take-back. CHAl, 32|10 4. 2|MY 24 § AFS 0| MH|ATIX| Z&SH= THA.
Downstream The transition point where finished textiles connect to the garment YTt AEZIO| CI2AER / b El JITH0| |Z AH| A|EO|

(Textile) industry, rather than the consumer market. In ESPR/DPP contexts, Obl CHS AMR(Ql R HME) Q2 MEk|= ¢Z X|H. ESPR-DPP
this stream primarily encompasses material and fabric-level data. ZHEOl|M TH2-2ITh 2 H|o|E 7t =2 o] AEZ o s

Dual-band Data carriers that support two different communication & HHE FH2]0] / SHLte] oiAflofl = ZEX] S41 4] (ofl:

Carriers methods (e.g. QR + NFC) on a single carrier. QR + NFC)S SAlofl Efx{Et Hlo]Ef 7H2(0f.

DYETEC Korea Dyeing and Finishing Technology Institute / Co|HA T8l / M. 718 Sl MR A 7|&S AFots S 2 F77|2
A Korean research institute specialising in dyeing,
finishing, and textile processing technologies.

End-to-End The entire process or lifecycle, from the o IF(IE-F-E) / 7|2 RE AE At £=
initial stage to the final outcome. H7|7HK] ™ 2PEe s Hel

End-of-Life The stage at which a product reaches the end of its usable HZ2| AL & AT o|2(W|7| BHA) / ME 2| AHZO|
life and enters disposal, recycling, or recovery processes. BLI 3|3, IS = H7| Elis 0FX|2f ek

EPCIS Electronic Product Code Information Services / A GS1 standard for SSY Mol HE X 27 ThelQl o|S 3k MEf HatE
capturing and sharing event-based data about the movement and 0| tH9|2 7|5.- 3 )5tV flet GS1 £E.
status of products and logistics units across the supply chain.

EPD Environmental Product Declaration / A standardised, third-party SHEANNMEX|(EAMEM) / H 2 HIKLCAS 7|HoZ MEo| 2t I3k
verified declaration provides quantified environmental impact HEE MAXNMOZ ME . ZIHste | 3kt A5 7lgte] FESHE 2HE FE Mot
information of a product based on Life Cycle Assessment (LCA).

EPR Extended Producer Responsibility / A policy approach that assigns MARPHUTNE X = / MIE2| AFS O] THA|(H|7], 2|, )0
producers financial and/or physical responsibility for the management of ~ CHaH ALl A JHHE SN MUS Hateto =M, xﬂn AA
post-customer products, including collection, treatment, and recycling, CHAIRE 2t4 FEe D238 REdh= MM H|E.
in order to incentivise environmentally responsible product design.

ESPR Ecodesign for Sustainable Products Regulation / An EU regulation X|&7tset MES 2ot ol ZOixtel RE(GEAR) / HZ
setting sustainability and information requirements for products. X&7tsd Y B 30 @S 7 8shH= EUSQ| Sy ok

EU European Union / A political and economic union REULY /Y YZoE PHE FA, ZHH A
composed of European member states.

EUDR EU Deforestation Regulation / An EU regulation requiring EU M| 2X] 78 / EU MEO|| SAIE AL +E55= S5 dE
companies to ensure that certain products placed on or exported CHaH, s MIS0| At min|ot FRSIHH HHEOR MAMEUSS
from the EU market are deforestation-free and legally produced, QIBSIEE Qst= PHOZ MAIR XM ME H|ES o|2s}siC}
and supported by due diligence and traceability information.

European The executive body of the European Union, responsible for REUAY AN / FEALC YHE dTS o=

Commission proposing EU legislation, implementing decisions, upholding EU el J|He R, EUES| ot ’ioh T, mok &4 2,
treaties, and managing the day-to-day business of the EU. J2|10 EU At Ho| UM 2F S BEBICt

Circular Fashion

A fashion system designed to keep products and materials in use
through reuse, repair, and recycling.

=8 IM /AL, 2], i8S SHl

o|Fet AXHO|
WNEE! %Q% TohE A MY 2E.

Cradle-to-Gate

An LCA boundary covering a product'’s lifecycle from raw material
extraction to the factory gate

A= AHF AN HE SH 2= AEMKE
Zatoh= ™ BPETIKLCA) Eel.

CSRD Corporate Sustainability Reporting Directive / An EU directive requiring EU LH 7| S0l EESHE X&7tsd HE SIHE o|R3tste XA,
companies to disclose standardized sustainability information.
CTS Creative Technology Solution / A KOICA program solving development AN 7| T2 /A J|S2 US| LHH|IE s Bst=
challenges via innovative technology. CARE ID, selected for the 2025 KOICA X|®l T2 CARE IDE 20251 A= EHA|of ME 0],
Seed-Level, is preparing to pilot a DPP-Lite model for the Laos garment 2O A O|2 AAS Q3 DPP-Lite 22 ASS ZFH| Y
industry.
D Data Granularity The level of detail or precision at which data is collected, stored, or ClIOIE Ml2&t/ HlO|E7t =8, M, SRE= dAgel +F0|L HRE.

shared.

Data Sovereignty

The principle that data is subject to the laws and governance of entity
where it is generated.

ClOo[E] =3 / ClO|E{7t MY MEEl= 71t FH|Q|
Bt A0 w2t SH|E|0{0F SHob= A,

DB Database / An organised collection of data stored and managed Clo[E{H|0]A / MR O E Mz #ta|=le P& HlolH &gt
electronically.
DDP Dongdaemun Design Plaza / A major design, exhibition, and cultural SHE CIXtel Eatxt/ ME SCHE CIXIRIMA| S8t 37t

complex in Seoul.

EWG 1-8 Expert Working Groups 1-8 / Thematic expert working groups HE7+ AZIE(EWG 1-8) / CIRPASS-2 LHoll A CIX|E ®IZ o{#(DPP)2
within CIRPASS-2 responsible for developing, testing, and refining 2 M2 %‘—MI% Heots 1~8HOE AHE FHE M2/ AYDE.
specific aspects of Digital Product Passport (DPP) frameworks.

EPRS European Parliamentary Research Service / The research and [ ZALK / REIQS|0] A%E HAEA X2
analysis service of the European Parliament, providing independent xEoz o3| TSt ol OAEHS Qs S2=o|n
and objective research, briefings, and impact assessments 4ROl FALHE| L. HELW T} X2 E M2t
to support parliamentary and legislative decision-making.

e-LI2tX| &E e-National Indicator (Korea’s National Statistical Indicator Cietel=ol 2o 27+ SA4E 2ok H X|& HEl2
System) / A web-based national statistics system that HBshs @ 7|8t SA He *I"E“
provides Korea's key official statistics in the form of core
indicators across major policy and thematic areas.

F2F Fibre-to-Fibre / A recycling approach that converts R/ HHERE CHA| R FEE ettt e 8ste WA
used textiles back into textile fibres.

FITI FITI Testing & Research Institute / Korea’s leading textile testing FITI AT / ot CHEXQ HR AR5 H77|2ez,
and certification research institute, providing testing, certification, HR-2lF 3 2HA AXHof| chet A, 215 3! AN MH|AS
and R&D services for textiles, apparel, and related materials. HlZst= M2 AlA7|2H

FMCG Fast-Moving Consumer Goods / Consumer products LEAH|R /H| WA X7t2 O8] F7|7H BT ST E0| £2 AH|RY.
that are sold quickly with high turnover, typically
purchased frequently at relatively low cost.

FTC Federal Trade Commission / An independent U.S.

government agency responsible for enforcing consumer
protection and competition (antitrust) laws.

Oj= LA Q2] / 2H|X B9t 3T AH(ESH)
Ciste 0|20| =] SN 7|T




Lost Town Supply

An independent microbrand established under Yune Inc. serving as a
"DPP-native" pilot partner. It functions as a living lab to validate end-
to-end DPP integration—from design to consumer interaction—under
the realistic operational constraints of a Korean fashion MSME.

SAE Ek2 AB2IO] (LTS)/ R2I(F) 45fel S 0jo|22
SHE0|RH 'DPP HOIEIS' A5 TEY, CIxfel EARE] bt
HaIRIol DPP S8 B8 ARl 812 S4B 4 147120

29 g1 SUs TN PFHe Aze

Gate-to-Gate An LCA system boundary covering only a specific 352 U EF 3T 79| RYURE METKIE
stage of the production process, from the entry He|Z2 Sh= MAELIHLCA) BA.
gate to the exit gate within the supply chain.

GHG Greenhouse Gas / Gases that trap heat in the 2t /U] B EE IR0 X 2Hetet
atmosphere and contribute to climate change. 7|2 S 0l FekS 0]K|= TtA.

GLN Global Location Number / A GS1 identifier used to uniquely identify 22 X AE WS/ SSY L S2H B4, Hel £=
physical locations, legal entities, or functional units within a supply chain. 7|5 THIE DR8I AlHst= GS1 EZE AlHRt

GTS Global Textile Scheme GmbH / An industry-led initiative S2Y HAEIY AZ| Q0t3|AL/ MR- THM ThX|ALE Mt XSt
developing an international standard for structured product HNIE CIolE] mete I3t 2H| BES JHdshs A = O|LIME[E.
data exchange across the textile and fashion value chain.

GOTS Global Organic Textiles Standard / An international 2EY 7|5 R S BE/ R7|= HK0l et 2H 2=
standard for organic textiles.

GRS Global Recycled Standard / An international certification standard SEH Y BE /NS R e 339 :8g 43¢,
that verifies recycled content and chain of custody, along with 2t AL2| ofet 2E| 7|E E4E a7ste I )IE BE
social, environmental, and chemical compliance requirements.

GS1 A global, non-profit organisation that develops and S22 AEH0E BE 7|7/ S8Y TN HE- A S/RE AlEStD

maintains international standards for identification, data
capture, and data sharing across supply chains.

= ):!
CIOIEE ugtsty| 2lot =/ EE2 HE-2Fst= HIG2| =2 H/7|.

GS1 Digital Link

A GS1 standard that links GS1 identifiers (e.g., GTIN, GLN,
SSCC) to online product information via URL/URI.

GS1 O™ 23 /GS1 AEXHGTIN, GLN, SSCC §)&
URL/URIE S3ll 22t ®iZ FEet d&st= GS1 BE.

GTIN Global Trade Item Number / A GS1 identifier used SE2Y U A H /W M RS 422
to uniquely identify trade items globally. DRI AHSH= GS1 BE ARt

GX Green Transformation / A policy and industrial transition =AM et/ EtEtASeL =M 7|a S SOl EaFE T
aimed at achieving carbon neutrality and sustainable growth K&7tsst &g X6 FA.Ated Teh
through decarbonisation and green technologies.

P Intellectual Property / Legal rights that protects creations of K| ATHARM / 2, CIXtRl, A H S XX &HEHS0||
the mind, including inventions, designs, and trademarks. CHsl HAHOR Hojk|= B Ha|.

ISO International Organisation for Standardization / An SHEESV|T /2= EE MT 7|20] Hosh= SEH
independent, non-governmental international organisation HIEE N7 |12, SHEES i
that develops and publishes international standards.

K-ESPR Korean ESPR (proposed) / A proposed Korean policy EU ESPROl H&tel ot=d ESPR M= =¢f =2(2h).
framework aligned with the EU ESPR regulation.

KC Korea Certification / Korea’s unified national certification mark indicating ~ =7FS2IQIZIAKC IF) / I X B2 4Y 7152
compliance with Korean safety, quality, and regulatory requirements. ZEUSS BAlSte tistnl=s S8 15 03

KCCI Korea Chamber of Commerce and Industry / A nationwide CHetat32]ofa / 2L 7|4 ChESHH ZX|-AHY
business organisation representing Korean companies and LS XYSte T2 Tl ZRITHA.
supporting economic and industrial development.

KFA Korea Fashion Association / A Korean industry SHTiMES] /AL THM AlS CHESH= MY He
association representing the fashion sector.

KITECH Korea Institute of Industrial Technology / A government- PRI |SATY /U MH HEV|E
funded research institute focused on industrial and AL SAsH= HREEHA T2
manufacturing technology R&D in Korea.

KOFOTI Korea Federation of Textile Industries / An umbrella SR RAUAHYS] / JL MR AAS tHESHE SR B
organisation representing Korea’s textile industry.

KOICA Korea International Cooperation Agency / The government agency tR=mEE/ tietel s PR SEIHLAE(ODA) & REEH
responsible for implementing grant aid programs under South Korea's Al e MESHE 7|2 W=l X&7tsSt ZH|- Atz L at
Official Development Assistance (ODA). It supports sustainable g3 ZAS X|Yohr| st i o I2HES £33
socio-economic growth and poverty reduction in partner countries.

K-EPR Korea Extended Producer Responsibility / Korea’s EPR ot YMRPJATHEEH T / HIE AL 0|9
scheme that requires producers to take responsibility 3| THEE0l| Chet MU S MAKIf|A| 2atsts M=,
for collection and recycling of products after use.

KHOA Korea Hydrographic and Oceanographic Agency / A Korean / A CHESHYZALR / 2 ZAL i 25,

Korean government agency responsible for hydrographic surveys, sk okl HE M3 Heshe HE 7
oceanographic research, and the provision of maritime information.

LCA Life Cycle Assessment / A methodology for assessing environmental HIZo| M ALE, H|7| S MoiF7| thA| & M- E

impacts across defined stages of a product’s life cycle.

Lot A group of products tracked as a single unit. E2E/ILto| TRl 2 | FHE= HIE £3.
MCEE Ministry of Climate, Energy and Environment /A 7|20l RIEE / 712, o|UX], 2HE HHS ZEs= oo Y AWH
Korea'’s central government ministry responsible for
climate, energy, and environmental policy.
METI Ministry of Economy, Trade, and Industry / The Japanese U= ZHILG Y / L2o| FH| MR FMS BESH= B4, o=
ministry governing economic, industrial, and trade policy. LASHE(MOTIRO ASsHH, £ BFE A K| t2 S E2st
Mid-stream The core manufacturing phase in which pre-defined product o7 AEZIO D|EAER!: T B, X8, 82 2|7t
(Apparel) designs are executed through cutting, sewing, assembly, and SHE|= ®ZE CHAZ, APHo| 7|28 HA7F CMT-OEM-ODM
quality control under CMT, OEM, or ODM production models. ghAlof| 2t AS 2 PHE|= SHA AHA 2H
Mid-stream The fabric processing phase involving weaving/knitting, % AEZQ D|EAER: N2 HE|S S5t /It WA RE M, 7t30]
(Textile) dyeing, and finishing. This stage determines the material's O|R0{X|= | Ax{o| 2|Z S43t 7|sX E40| 2HE = 37 72
final properties and functional characteristics.
MoU Memorandum of Understanding AP
MOTIR Ministry of Trade, Industry and Resources / Korea’s central government &SR
ministry responsible for industrial, trade, and energy policy.
MSMEs Micro, Small and Medium-sized Enterprises Za-GM7I
NDAChain Vietnam’s national blockchain platform for trusted data exchange. A2| 7|8t CojE] nets I3t HIEH 27t EEXQ ZHE
NDATrace Vietnam’s National Platform for Product HE A, Ti9l =l(AB), 01T st HIEY =7t E3HE
|dentification, Verification, and Traceability
NARS National Assembly Research Service / An independent SO UUZAN [ =3|9| Y- HH AYS X|H7| 2IsH
research body of the National Assembly of Korea ZALEM KR E HZshs 2] 44 A7)
providing policy analysis and legislative support.
NFC Near Field Communication / A short-range wireless 2H2| FM 41 712/ 717] 2 0i< 717H2 AHz[olM
communication technology for data exchange. BHOZ HIO|HE F1h= S4l 7=,
OEM Original Equipment Manufacturer / A manufacturing FEXHAHE 2EMA YA T ZADL RIZS MAkst,
model where products are made by a manufacturer TETHEMES| HHE RE HOHE= HZE Al
and sold under another brand’s name.
OEKO-TEX® An international certification system that tests and QIFHA /HG Y M MBS ZEE RSE
certifies textile products for harmful substances. OIHME A 2BSH= ZH MR UB M
OPEX Operating Expenditure / A cost model where software adoption A H|g /AHE EAHQI T A|AR 715 4] CHAl, SaaS
is treated as a recurring service fee (SaaS) rather than capital- —'rlEEQP 20| X|&&Ql MH|A 0|22 M2[dh= HIg 2.
intensive IT system construction. This approach lowers entry barriers x| EX} BEFZ F0|1 ST oA 80| JHsE
and allows for flexible, pay-as-you-go financial management.
Stream-to- A decentralised linkage model where lifecycle data streams ‘HoliF=7| ClojE AEZI0| B MEAR FYBIEX| ¢4,
Stream interoperate directly across systems and actors. A AERLFH 2F 2T A netE= 24 s R
PCDS Product Circularity Data Sheet / A structured data sheet that HE 224 MEH /1SO 59040 EX0]| w2t HEQ|
provides circularity information in accordance with 1ISO 59040. =2 MEHE x| HSshs HEH.
PET Privacy Enhancing Technologies Z2to|HA| Z2t 7|
PIS Preview in Seoul / A leading Korean textile and fashion trade exhibition. 2R ol Mg /I tHE HR-THM FAIZ].
PoC Proof of Concept / A demonstration to verify the technical W B/ 71&-Mu|AQ| 7HF0] 7|&HO 2 ol 7hsstn
feasibility and practical viability of a concept or technology. AN OZ TFH=KIE Helsts BB Tl
QR Quick Response Code / A two-dimensional barcode QR ZE /WHE AZHT HE M2 S It 2AH HIRE.
designed for fast scanning and information access.
R&D Research and Development AN
REACH Registration, Evaluation, Authorisation and Restriction of Chemicals / REACH 78 / EU AlZ0f| REE|= otetE39 55,

An EU regulation governing the registration, evaluation, authorisation,
and restriction of chemical substances placed on the EU market.

oL, 517t S Higte AEshs EU 7.




Serialisation

SGTIN

Substance of
Concern

Supply Chain

TCVN

Tier

Upstream
(Apparel)

Upstream
(Textile)

Value Chain

Responsible Economic Operators / Economic operators

responsible for complying with regulatory requirements

and fulfilling due diligence obligations across the product
lifecycle (e.g. manufacturers, importers, distributors).

Radio Frequency Identification / A technology that uses radio waves
to automatically identify and track objects via tags and readers.

recycled Polyethylene Terephthalate / Polyester
material made from recycled PET plastic.

Software as a Service / A cloud-based software
delivery model accessed via the internet.

Seoul Business Agency / A public agency supporting
business growth and innovation in Seoul.

The process of assigning a unique identifier
to each individual product unit.

Serialised Global Trade Item Number / A GS1 identifier that combines
a GTIN with a unique serial number to identify individual product units.

Stock Keeping Unit / A unique alphanumeric code used to identify
and track distinct product items for inventory management.

Serial Shipping Container Code / A GS1 identifier for
uniquely identifying logistics units in the supply chain

Chemical substances in products or materials that are regulated or
controlled due to potential human health or environmental impacts.

The sequence of activities through which a product moves from raw
material sourcing and production to distribution, use, and end-of-life.

Tieu Chuan Viet Nam / Vietnam National Standards

A level used to classify stages within a supply chain or system,
as defined in international frameworks and standards.

U.S—EU Trade and Technology Council / A joint council operated
by the United States and the European Union to coordinate
trade, technology, supply chain, and digital policies.

Taiwan Textile Research Institute

Unique Identifier / A unique code used to identify
a single entity within a system.

User Interface / User Experience / Design processes
focused on optimizing the interaction and overall
experience between users and digital products.

United Nations Industrial Development Organization / An UN specialised
agency that promotes inclusive and sustainable industrial development

United Nations Economic Commission for Europe /

A UN regional commission that promotes economic
cooperation and develops international standards related
to trade, transport, environment, and sustainability.

The product definition stage encompassing design, material
selection, and prototyping. It determines the product's identity
and circular potential, distinct from raw material production.

The initial material transformation phase covering raw material
extraction, fibore manufacturing, and spinning. It establishes
the physical and chemical baseline for fabric production.

The full range of activities that add value to a
product from conception to end use.

World Economic Forum / An international organisation
for public-private cooperation engages leaders to
shape global, regional, and industry agendas.
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*This image documents Project 555 (2023),
As part of a broader body of work,

one of the formative projects in the evolution of CARE ID (Yune

second-hand circulation, archival resale, and trade-in models were
explored in real market contexts.

Product Passport (DPP),

Insights from these experiments
shaping it as an

informed the development of the Digital
evolving system grounded in circular fashion practices.
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PREPARING KOREAN FASHION

FOR THE DIGITAL PRODUCT
PASSPORT TRANSITION
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Korea's fashion industry is entering a critical stage in its digital
transition. A weakening domestic market, combined with
intensifying competition from global and ultra-fast fashion players,
is placing growing pressure on Korean brands to strengthen their
international competitiveness. At the same time, global regulatory
developments—most notably the Ecodesign for Sustainable
Products Regulation (ESPR), the expansion of Extended Producer
Responsibility (EPR), the Corporate Sustainability Reporting
Directive (CSRD), and increasing attention to data sovereignty—
are fundamentally reshaping expectations around how product
information is documented, verified, and shared across supply chains.

Within this evolving regulatory landscape, the Digital Product
Passport (DPP) is emerging as a key implementation mechanism
under the ESPR, translating regulatory requirements into operational
data systems across product value chains.

Although Korea's fashion market has historically focused on
domestic demand, international standards are increasingly shaping
the future readiness of Korean brands. As overseas collaborations,
cross-border retail, and global customer trust become central
to brand growth, regulatory alignment and data transparency are
emerging not as optional requirements, but as strategic imperatives.

At the same time, Korea is beginning to articulate its own direction
for circularity and product information disclosure through the
emerging K-ESPR framework. For decades, the absence of product-
level environmental regulation meant that the fashion industry
had limited incentives to establish systems for structured data
collection, lifecycle disclosure, and traceability. This regulatory gap
slowed Korea's transition toward circularity, even as global markets
advanced rapidly. The introduction of ESPR—and the forthcoming
mandatory Digital Product Passport (DPP) for textiles and fashion—
marks a decisive turning point. Fashion companies now face both the
necessity and the opportunity to build digital workflows capable of
tracking materials, production processes, and environmental impacts
across the value chain.
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Figure 1.1. Sustainable fashion ecos

ystem: transparency and circularity enabled by DPP
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FOREWORD AND PREFACE

Importantly, the adoption of Digital Product Passports (DPPs) in
fashion should not be understood as a purely regulatory exercise.
Fashion brands operate at the intersection of creativity, aesthetics,
customer experience, and storytelling. Any digital system introduced
into this context must work with these realities, ensuring that
compliance does not dilute brand identity, but instead enhances
transparency, credibility, and value communication.

Over the past two years, CARE ID has worked closely with Korean
fashion companies across a wide range of operational scales, from
large and mid-sized brands to small and micro enterprises, to design
and implement Digital Product Passports (DPPs) solutions suited to
real industry conditions. Through diverse proof-of-concept projects,
cross-industry interviews, and field-level collaborations, we have
observed that Digital Product Passports (DPPs) can evolve beyond
compliance tools into strategic assets. WWell-designed Digital
Product Passports (DPPs) strengthen transparency, enable circular
business models, enhance brand credibility, and translate complex
sustainability data into value that customers can understand and trust.

Against this backdrop, this white paper presents a practical, industry-
grounded perspective on how the Korean textile and fashion industry
can approach the adoption of Digital Product Passports (DPPs). It
examines how Digital Product Passports (DPPs) can be implemented
in ways that respect brand creativity, remain feasible for MSMEs,
align with internationally evolving standards, and support long-term
circularity. Drawing on CARE ID’s pilots, living-lab experiments,
and implementation experience with Korean brands, research
institutes, and supply-chain partners, the paper aims to support
Korea's transition toward a globally competitive, interoperable, and
future-oriented circular fashion ecosystem.
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1.2

CARE IDO IN CIRPASS-2 —

CONTRIBUTING TO EWG-1 AND
THE COMMUNITY OF PRACTICE

CIRPASS-2 Ll CARE ID©2] H& —
EWG-1 % Community of Practice 04

I

SEASO| ESPR A 4| StollM DPP HE=E 2AXCE FZlgto mat,
CIRPASS-2 Z1&Al¥2 DPP2| 2 74| 7|15 7|8 s EA 5= &
HELE J|s5tal ULk CIRPASS-2= EWGT1RE EWG87HX| & 045 7H

CAREID’

As the European Union advances the implementation of DPPs
under the ESPR, the CIRPASS-2 consortium has emerged as the
principal forum shaping the operational, regulatory, and technical

O MBIV AZIES Sl M =HE MF HE JHsTH H0[H L&, HH foundations of DPPs at the European level. CIRPASS-2 translates

LA D Aol 7|Z0 2 Mkt QoD 0| AWBEL TS £ Mo policy objectives into deployable standards through eight Expert

DPP 012 ofst AT 7|0 2 K= 817 = o =o|C} Workmg Groups (EWG1-EWGS), covering regulatory mterpr.etat}on,
technical architecture, sectoral requirements, data verification,
user experience, circularity, and real-world testing. The outputs
of these groups are expected to form the basis for EU-wide DPP
implementation across sectors.
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O3 1.2, MEV YZIS(EWGI~EWG8) 2 ol ot / Figure 1.2. Key rtoles of expert working groups (EWG 1-8)

Working Group
HqYIE

ocus

Al
(=N

&

et

Description

rE

EWG1 Regulatory Framework & Governance Analyses the ESPR regulatory framework and tcontributes to the
A ZHAYT U AHEHA development of governance models for DPPs, including roles of
economic operators, data ownership, and access rights
QALY ESPR A HZS 2Actl, DPP AHEHA JLE(ZMFMO FE, COH ARA X
HZ EehHo| ofet ZEn HIets =EE
EWG2 Technical Architecture & Interoperability Develops reference approaches for DPP technical architecture
Jl& O|EIN 9 Asegd and interoperability, including APIs, data models, GS1 Digital
Link, and EPCIS 2.0.
API, OOl 2%, GS1 Digital Link, EPCIS 2.0 &2 Zgfet DPP 7|2 Of7[EN
% HeRgY gx 71X oy
EWG3 Sector Requirements Identifies and structures sector-specific DPP requirements
A QRS including textiles and apparel.
MR- IM AS Helot Mgl DPP Q7AtYE AHolohil Fxstet
EWG4 Data Verification & Compliance Explores approaches for dota verification and compliance
HOIE &S U & including carbon, water, and recyclability-related metrics
within DPP framewotks.
DPP LHOIA EtA, 2 AIEY, MEEY XE 89 HOE #5 % &4 Aol et
2 s =9
EWGS Infrastructure & Security Examines infrastructure and security considerations for DPPs,
olma} 3! Hot including permission layers, cryptographic standards, and key
management approaches.
T2 et ojof, Yxst BEE, 7| 2| YAS mafot DPP Qlmet & Hot RAS ZHED
EWG6 User Experience & Accessibility Addresses user experience and accessibility aspects of DPPs
AEA Ay 9 HaA including QR/NFC usage, consumer interfaces, and layered
information design.
QR/NFC 28, AHIAt QHIOIA, HZY M2 7X S DPPO A+ Ayt
FZY Q4AE OE.
EWG7 Circularity & End-of-Life Explores how DPPs can support circularity pathways, including
#3289l HE 2% sz oY reuse, Tepair, resale, and fibre-to-fibre recycling at end-of-life
stages.
AL, 4, ﬂ“' WaReH(F2F) & XMEB +% B2 HHQ +3 225
DPPe ojst= ots Eaigt
EWG8 Testing & Validation Supports real-world testing and validation of DPP concepts

HAE % 25

through pilot implementations across EU value chains.

EU
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ME @TARE EU AHRS| L2HE A =22 FEY
o PP%WIQI 7|1E2 ddstH, CARE ID= 0[2{st
Ate| DPP CllOJE 23, AlEX}

FOREWORD AND PREFACE

o

Within this structure, CARE ID participates in EWG1 (Regulatory
Framework and Horizontal Requirements), the working group
responsible for analysing the ESPR framework—particularly Articles
7-12 and Annexes |lI-IV—and translating these provisions into
horizontal principles and recommendations applicable across DPP
implementations.

EWG1 plays a central role in consolidating sector-specific
requirements into a coherent EU-level regulatory logic that informs
subsequent technical and sectoral DPP developments. CARE ID
actively contributes to these discussions and continuously reflects
the resulting regulatory insights in its own DPP data models, identifier
strategies, and phased implementation roadmaps.

20

CARE ID& CIRPASS-2 Community of Practice(CoP)0i| = £H0{st Building on this regulatory engagement, CARE ID is also in the

Y
OM, CoP= 7| =0|E AF| ¥ A2 HZSH= 7131 20|02 7|5 %tC) CIRPASS-2 Community of Practice (CoP), which represents the
CoPL ChoFst x| ap A0l A DPPE I}l 243t =H|S0| &tojst=  implementation layer of the initiative. The CoP brings together
S 22O 2, CARE ID= O] M HO|M HIEU HIX &, & A 23 organisations involved in piloting, deploying, and operating
Z A GM7 | (MSME) SIAIO|A] SHASHS T Afo] AT B2 ZO3t0 DPP systems across different regions and sectors, providing
S R A7 o BIE KIS 7H0| 7HD S IZBH ofstS ASsT 9} a space where regulatory concepts are tested, adapted, and

translated into operational models. Through its CoP participation,
CARE ID contributes implementation-level insights from non-EU
Cf LIO7H CARE ID= K| xh#e] dent St ofef Circular Data Hub 4 facturing, export-oriented supply chains, and MSME contexts,
LHO‘" Korea/ASia Circular Fashion & Textile DPP ClUSterE ;‘-:-;0"%[" % Supporting mutual |earning between po||cy formulation and on-the-
22 AR = OfA|OF K| HRXL, AL, A O|SHZAIXIZL 2| 0510 ground deployment.
DPP 791 RIS 3522 M. A5, CIRPASS-29| 7| HMA TIH
2 ZQSHH, K| wztof MEtst I ALY|E EXEH= iy Y ZHE To extend this implementation focus regionally, CARE ID has
2uEIC} established the Korea/Asia Circular Fashion & Textile DPP Cluster
within the Circular Data Hub. The cluster functions as an open
collaboration platform where practitioners, researchers, and industry
stakeholders across Asia can jointly explore DPP implementation
pathways, engage with evolving CIRPASS-2 outputs, and co-develop
context-sensitive best practices grounded in regional manufacturing
and policy environments.

o]

J% 1.3. Circular Data ZE f CARE 1DO9 Korea/Asia Circular Fashion & Textile DPP ZZAH
Figure 1.3. CARE IDO's Korea/Asia Circular Fashion & Textile DPP Cluster within the Circular Data platform

Korea/Asia Circular Fashion & Textile DPP

Cluster . CIRPASS-2 - Digital Product Passport

18 Asla’s Nirst DPP ucosystem fof transparent and circulir
hion,
& #DPP opportunity alert! £ South Korea’s CARE ID® Invites fashion brands preparing
or expanding into global Markets 10 join e 2026 Global DPP Fashion Picneer Programme
2 call designed 10 support early implementation and validation of DPP solutions,
enabing brands 10 leverage the upcoming 2027 EU Digital Product Passport reguiation as

Website: https d.center/en/ a global competitive advantage. T

Contact ¢-mall. globa¥@careid center

Register on the CircularData platform & apply by 31 December 2025:
nttps:J/inkd. injgBXgFUW

W8 CrcuarData IS a free, ops tool tor organisations
involved In the Digital Circudar Economy snd the DPP development, supported by EU-
CONNECTIONS WORKING GROUPS funded CIRPASS-2 project, Howaver, CIRPASS-2 does not endorse any solution or offers
that are proposed there,

= |
o ar il
Funding calls Collaboration opportunities (- 2 ! L
O ® &59.!5:‘3_5 P, e Opportuntty
Yotalt ‘ -
Join 2026 Global DPP
Al-powered Circular Fashion H .
Programme circulardata
lobs! DPP Al-pawered Circular Fashion Programme — PoC
ation Cail Answar this collabaration opportunity by
31 December 2025
CARE ID o v =
T
South Koreo : I j ‘ I l ]
- 1] |
ote
circulardata
All information provided on this platform
i3 for information purposes anly. The
memhbar organisations of tha CIRPASS-?
consortium are not responsible for any
damage related to the use of any seevice,
praduct or technalogy prosented on the
CircufarData ecosystem, CIRPASS-2
consortium does not endorse any
organisation, initiative or salution
published on this platform.
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https://circular-data.org/c/e0bfff22-60b0-488b-9b93-342418cea1ce
https://circular-data.org/c/e0bfff22-60b0-488b-9b93-342418cea1ce

Through this integrated engagement—combining EWG1 and CoP

partner participation with regional cluster leadership—CARE ID is

able to accurately interpret EU DPP standards and translate them Y G O BA
into implementable models aligned with Korea's manufacturing I I
environment and MSME capabilities. As a result, CARE ID provides

a strategic and technical foundation for a Korean DPP ecosystem that

is internationally interoperable while remaining locally applicable and

future-oriented.
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Figure 1.4. CARE IDO’s DPP architecture development
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2.0 GLOBAL LANDSCAPE — FROM
CIRCULAR ECONOMY TO DIGITAL
PRODUCT PASSPORTS
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GLOBAL LANDSCAPE

The conceptual foundations of the circular economy draw on multiple
intellectual traditions that challenge linear “take—make—dispose”
models of production and consumption. Early environmental
economics highlighted the need to operate within ecological limits
and retain material value through closed-loop systems (Pearce and
Turner, 1990), while design-led approaches articulated principles
for regenerative product design and continuous material cycles
(McDonough and Braungart, 2002). Since the mid-2010s, these
ideas have gained broader global visibility through organisations
such as the Ellen MacArthur Foundation and the World Economic
Forum, forming part of the wider policy and conceptual context
within which the European Union later developed regulatory
instruments such as the Digital Product Passport (DPP)

ile and fashion industry: Linear economy and circular economy
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Building on this trajectory, DPPs are accelerating from a European
regulatory instrument into a global shift in how products are
designed, verified and traded. This chapter outlines why DPPs
are emerging now, how major markets are responding, and which
technical standards will define future interoperability.
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2.1 GLOBAL POLICY ENVIRONMENT -
WHY DPP NOW?

Iz XM 314 — off X|2 DPPOI7P?

(=]

a8 2.2, |EYL(EVU) =71 (Marco, 2022)

o

Figure 2.2. Flag of the European Union (Marco, 2022)

Global sustainability regulation is undergoing a structural shift
from company-level reporting toward product-level accountability.
Governments increasingly require brands to disclose not only
corporate emissions but also the attributes, materials and lifecycle
impacts of individual products.

8 J2I92 20504 7|23 288 SHE S, 2030'E7K| 247tA

(GHG) HiE S %A 55% HHTICH=s B2 SHE MA[StD UCHREAE & . .

sH9l 215 2019). O|2{8t HEHS Aisty| SJsH EUL MOIH. m2rx 812 = The Europe_an Gre_en Deal s_ets a pathway towgrd climate neutrality

}_L = il » IS AR 22 Sl o1 by 2050, W|th an intermediate target of reducing greenhouge gas

YOl o ZSHE 71 LM KoL, Al SR A ZAIE SLEN=E(GHE) emissions by at least 55% by 2030 (European Commission,

B 7tstt HIE TRl HIO|HE SO 2 ot HM H|A 2 0|56t UL 2019). Achieving this transition requires a structural shift away from
broad, declarative environmental claims toward verifiable, product-
level data that can support regulatory enforcement and market
surveillance.
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GLOBAL LANDSCAPE

The ESPR entered into force on 18 July 2024 and operationalises
this shift by establishing a cross-sector regulatory framework that
links access to the EU market to demonstrable sustainability and
circularity performance (European Union, 2024). Central to this
framework is DPP a structured product-level dataset that will become
a mandatory compliance requirement for designated product groups
through subsequent delegated acts, capturing material composition,
durability, repairability, recycled content, and environmental
performance.
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2.1

8 2.5, 8% WIS
(Wolf vs Goat, 2022)

Figure 2.5. Textile waste
(Wolf vs Goat, 2022)

GLOBAL LANDSCAPE

1 WHY TEXTILES AND
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UNDER ESPR
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Textiles and apparel have been prioritised
under the ESPR because they combine
high environmental impact, complex and
globalised supply chains, low product
utilisation rates, and long-standing limitations
in product-level data transparency. The sector
is also characterised by a high concentration
of MSMEs, amplifying both compliance risks
and the systemic value of standardised,
product-level DPP data infrastructures. From
a policy perspective, these characteristics
position textiles as a high-risk product
group—and simultaneously as a sector
where improved product-level data can
unlock significant circularreconomy gains
(European Commission, 2022; European
Commission, 2024; EPRS, 2024; UNIDO,
2025).
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Figure 2.6. DPP adoption timeline
for the textile and fashion sector
based on a policy analysis by the
European Parliamentary Research
Service (EPRS, 2024)
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As illustrated in Figure 2.6, textiles and
fashion are widely expected to become one
of the first regulated product groups under
the ESPR from 2027 In this context, the
period of 2025-2026 represents a critical
transition window in which Korea's fashion
ecosystem must move beyond conceptual
discussion toward practical readiness for
DPP implementation.

Under the ESPR framework, DPP obligations
are product-driven rather than company-
driven. Once a product group is brought
into scope through a delegated act, brands
placing finished apparel products on the
EU market fall within the regulatory scope,
regardless of scale. Compliance is therefore
structured around product-level DPPs and
their associated data, rather than corporate
capacity.
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Figure 2.7. Core ESPR requirements and the
digital product passport (DPP)
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and suppliers—such as Korean brands and
vendors—serving EU-facing value chains.

GLOBAL PRESSURE
FOR VERIFIABLE
SUSTAINABILITY CLAIMS

A /st XHotsd FES flot 228 &4

(H) EH9lo] foto] ka2, 70| “MHEE 7t57,
‘M “XI&7HE 3 22 EAEOI B0 At
S gtEA| S 4= JD AS IHsB BHE
HAlStE S o Fotstn QUCHO| = HLH2 2|2,
2012; Packaging Dive, 2025). 0[2{3t ZX|&= 7|
O] Xte| Mol RiM| MA 2HaHof| Al HdofLt, 271 7|gt
o M= Z7iets MER A 2o 20| Mot

£ olojetct,

Outside Europe, regulators are increasingly
tightening oversight of environmental
marketing and the substantiation of
sustainability claims. In the United States,
the Federal Trade Commission’s Green
Guides, together with state-level legislation
such as California SB 343, require companies
to provide credible and verifiable evidence
when using commonly deployed terms
such as “recyclable,” “biodegradable,” or
“sustainable” (Federal Trade Commission,
2012; Packaging Dive, 2025). These
measures reflect a broader shift away from
self-declared environmental claims toward
evidence-based disclosure.
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At the same time, industry and standards
bodies are calling for structural updates
that enable more robust product-level
transparency. The American Apparel &
Footwear Association (AAFA) has urged
Congress to modernise federal labelling rules
to allow digital labelling, explicitly framing this
transition as a pathway toward international
alignment with emerging DPP-type
frameworks (American Apparel and Footwear
Association, 2023). In parallel, the American
National Standards Institute (ANSI) has
engaged with the European Union through
the U.S.—EU Trade and Technology Council
(TTC) to explore shared approaches to data
standards and conformity assessment
relevant to future product-level disclosure
systems (U.S.—EU Trade and Technology
Council, 2023).

Similar pressures are visible across Asia.
Major manufacturing economies are
strengthening digital traceability systems,
lifecycle data reporting practices, and
national product-identification infrastructures
in response to rising expectations around
verifiable sustainability and circularity claims
(UNIDO, 2025), moving in a convergent
direction.

Across regions, brands are increasingly
expected to substantiate sustainability and
circularity claims with auditable, product-
specific data. As a result, digital traceability
frameworks and DPP-like systems are
emerging globally not merely as compliance
mechanisms, but as foundational
infrastructure for market credibility, supply-
chain trust, and long-term competitiveness.

RISING EXPECTATIONS
FROM BRANDS, RETAILERS
AND CUSTOMERS

HC ) 2lH|€e, nZe| 7|t & 57t

Mool M H| =LA BHE ™AL CHS o 2

ro

- 2H|Xto] HE Zotet Al 2ol ot
ek, S = 26| 22| XF Tl A
=7 7|8t X[&7t s FHO| tiet =2

7|t =2 (The ORDRE Group, 2024;
FAMAINELT| T, 2025)

Across the industry, business models
increasingly require:

- Rising expectations from brands,
retailers, and customers
for evidence-based sustainability
claims, driven by customer scrutiny
and regulatory tightening (The
ORDRE Group, 2024; United Nations
Industrial Development Organization,
2025)
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- transparent supply-chain data,
including origin, tier disclosure and
certification evidence (European
Parliamentary Research Service,
2024)

- circularity-enabling infrastructure
such as repair, resale and take-
back systems (Ellen MacArthur
Foundation, 2021)

- digital traceability to manage
reputational and compliance risks
across global supply networks
(Kezzler, 2024).

Large apparel companies—American,
European, and Asian—now require structured,
product-specific information from their
suppliers. In response to these requirements,
Korean manufacturers, including those
producing for US or non-EU markets, are
encountering new expectations related
to provenance, material composition,
certifications, durability, and end-of-life options
(The Korea Federation of Textile Industries,
2024).

Implications for the fashion sector

DPPs are not merely an EU regulatory
instrument. They reflect a broader global
transition toward interoperable product
identifiers, standardised sustainability
datasets, verifiable circularity information,
and traceable supply-chain architectures. This
shift signals a fundamental change in how
product information is created, managed,
and exchanged across the fashion industry,
extending well beyond compliance with any
single regulatory framework.

For Korean fashion companies, product-
level data capability is therefore becoming
a prerequisite for competitiveness rather
than an optional enhancement. Regardless
of whether the primary sales destination
is Europe, the United States, or Asia, the
ability to systematically collect, manage,
and communicate reliable product data
increasingly determines market access,
transactional trust, and long-term business
viability.
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TECHNICAL STANDARDISATION

As product-level digital identifiers are increasingly becoming a
prerequisite for DPP implementation, the next critical question
concerns how different systems recognise and exchange that
identity. This challenge lies at the core of technical standardisation.

The EU-funded CIRPASS and CIRPASS-2 projects provide the
foundational architecture for DPP interoperability. They specify a
common data model and define principles for how product-related
information should be structured and exchanged among supply-
chain actors (CIRPASS, 2024). Building on this work, European
standards bodies CEN-CENELEC are translating these reference
models into harmonised European standards, including guidance
on data carriers (e.g. QR codes, RFID, NFC) and related access and
system architecture considerations (CEN-CENELEC, 2024).

At the global level, ISO 59040 (Product Circularity Data Sheet,
PCDS) and ISO 59014 (Traceability of Recovered Materials) establish
reference structures for recording and sharing circularity-related
and recycled-content data in a consistent and interoperable format
(International Organization for Standardization, 2024; 2025).

0|23t BESH HE DPP AARI0| ZZ2E Ho| SZL2| Chaph ThA| Tk

Ol M &S H4=28E £ ULE st= 352 7|&H 7|dts OpEsBiLt. 0| These standardisation efforts collectively ensure that DPP systems

of whah eb= sh=2% DPP Zaj|Q93 A| CIRPASS, ISO S 22¥ EES  can interoperate across borders and supply-chain tiers. A future

KRSHE|, SAGM7|H| 2841 ChRkst KX s1Ato| MHats urEe 4 9l Korean DPP framewaork will need to reference CIRPASS, ISO and

= ooMS shy| et st TG 7} QT related global standards while maintaining flexibility for MSMEs and
diverse manufacturing contexts.
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2.3 INTERNATIONAL DEVELOPMENTS o 0O
(EU - FRANCE - CHINA - JAPAN -
TAIWAN- VIETNAM - US)
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high environmental impact and fragmented multi-tier supply chains
(European Commission, 2024).
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GLOBAL LANDSCAPE

across an increasingly interconnected policy
landscape.
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715, 2025).

(CIRPASS, 2024; GS1 Korea, 2024; UNIDO,
2025).
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anchor for policy alignment and technical
standardisation.
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Figure 2.9. 2025 China Textile Industry
Digital Product Passport (DPP) White Paper

GLOBAL LANDSCAPE

2 CHINA — NATIONALLY

COORDINATED GS1-
BASED TEXTILE DPP
INFRASTRUCTURE
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Within the global context shaped by EU
regulatory developments, China illustrates
how DPP-like systems are being developed
through nationally coordinated, infrastructure-
led approaches.
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China has formalised a nationally coordinated
approach to DPPs for the textile sector.
The 2025 White Paper on Digital Product
Passports for China’s Textile Industry (2025 /5
ELERIT I m#F R (DPP) H & B), jointly
released by the China Textile Information
Center (CTIC) under the China National Textile
and Apparel Council (CNTAC) and the Article
Numbering Centre of China (ANCC / GS1
China), outlines a GS1-based infrastructure
framework intended for industry-wide
adoption.

The framework centres on a unified national
identification layer linking products,
enterprises, and facilities through GS1
identifiers such as GTIN, GLN, and
SSCC. This identifier layer is designed to
interoperate with China’s Industrial Internet
infrastructure, which operates through six

36
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national nodes and connects several hundred
thousand enterprises nationwide. In parallel,
the white paper outlines a three-part national
DPP standards series—covering general
principles, terminology, and labelling technical
specifications—providing a formal foundation
for consistent implementation across the
textile sector.

From a technical standpoint, the framework
promotes the coordinated use of GS1
Digital Link, EPCIS, RFID/NFC, blockchain,
and privacy-enhancing technologies (PET)
as core components of the national DPP
architecture. Notably, the white paper
explicitly addresses international alignment,
outlining compatibility strategies with the
EU’s ESPR framework, France's AGEC
Law, and the CIRPASS interoperability
specifications, reflecting an outward-
facing approach to regulatory and technical
convergence (CNTAC & ANCC, 2025; China
Daily Global, 2025).

While limitations remain—particularly in
terms of integration with environmental
authorities and the maturity of customer-
facing DPP interfaces—the Chinese approach
frames DPP not solely as a compliance
mechanism. Instead, it positions product-
level digital traceability as part of a broader
industrial and export competitiveness
infrastructure embedded within national
digitalisation strategies.

J82.10. 332121382 =7| (Wang, 2022)

Figure 2.10. Flag of the People’s Republic
of China (Wang, 2022)
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JAPAN — DIGITAL
TRACEABILITY WITHOUT A
FORMAL DPP SCHEME
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GLOBAL LANDSCAPE

Japan does not currently operate a regulatory
or market-wide DPP system comparable to
the EU model. Instead, under its broader
Green Transformation (GX) agenda, Japan
focuses on digital traceability, lifecycle
data for decarbonisation, and supply-chain
transparency technologies (Ministry of
Economy, Trade, and Industry, 2024).

Industry-led platforms such as the Uranos
ecosystem demonstrate active experimentation
with decentralised data-sharing, yet no legally
mandated DPP framework, product-group
rules, or national rollout plan has been
announced. Japan’s direction is therefore
best understood as technical exploration
rather than regulatory implementation.

8 2.11. Y= =27] (Nakamura, 2024)
Figure 2.11. Flag of Japan (Nakamura, 2024)
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O 2.12. Bto|2t =71 (leannk, 2019)
Figure 2.12. Flag of Taiwan (leannk, 2019)
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4 TAIWAN —

PRE-REGULATORY
ENGAGEMENT IN EU DPP
STANDARDISATION (2024)
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Taiwan’'s engagement with EU DPP
standardisation has taken place primarily
through institutional dialogue facilitated by
CIRPASS-2. In 2024, CIRPASS-2 presented
its DPP framework and technical work to
Taiwanese stakeholders, with the Taiwan
Textile Research Institute (TTRI) serving as
the principal domestic counterpart in these
exchanges (CIRPASS-2, 2024).

In the context of this engagement,
TTRI entered into a Memorandum of
Understanding (MoU) with Global Textile
Scheme GmbH (GTS), aimed at jointly
exploring EU-aligned DPP frameworks, data
interoperability, and the feasibility of future
pilot implementations.

Taiwan’s current positioning is therefore
best understood not as domestic regulatory
adoption, but as early-stage engagement
through international pilot initiatives and
institution-level collaboration linked to
CIRPASS-2.
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18 2.13. HIEE =71 (Do, 2024)
Figure 2.13. Flag of the Socialist Republic of
Vietnam (Do, 2024)

GLOBAL LANDSCAPE

VIETNAM — CIRCULARITY
AND TRACEABILITY
ROADMAPS ALIGNED WITH
GLOBAL STANDARDS

HIEH— S22 BF0| YelEl =2y =Hd =Y

b= %7
025 MIE SEH HFeHLudt sUa

HIERe| Z7tCIX|" #8215 2lxet= NDATrace
2t NDAChaing SMOZ 11FE[0] QIOH, HE
FZO HE QF, f HE WX|, AEFAE (end-
to-end) =& 7|5 M3 THCh s A|ARIE 32
M 27t &= EZ(TCYN)2H HA=|of 1, ®|oF
% FMCG 200l A o[0] &8 FQl At E Zgt
of, &= ™ A KH21Q| DPP 2t X st S
MAE0f JCHNDATrace, 2024; CIRPASS-2,
2025).

Vietnam is becoming one of the first ASEAN
countries to legislate for DPPs. The 2025
amendment to the Product Quality Law
(Lujt stta d6i) introduces a legal foundation
for DPPs, with mandatory implementation
for high-risk product groups such as food,
beverages and cosmetics from 2026.

Vietnam’s national digital-traceability
infrastructure is built around NDATrace and
NDAChain, which provide government-run
product authentication, anti-counterfeiting
and end-to-end tracking. These systems
integrate with 32 national traceability
standards (TCVN) and are intended to
support future cross-sector DPP deployment,
including examples already used in
pharmaceuticals and FMCG (NDATrace,
2024; CIRPASS-2, 2025).

|
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o0 23 6

O 2.14. 0|5 93| QALY (Feliciotti, 2021)
Figure 2.14. United States Capitol (Feliciotti, 2021)
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UNITED STATES —
VERIFICATION PRESSURE
DRIVING DPP-EQUIVALENT

DEMANDS

O|= — DPP2} RAIS 278 71 AF AMAI2| 2l

0j=2 gk kH2| ZIFHEQI DPP 9|23} N
ExysER|T O0]= A2l 2|(FTC)Sl T
7}0|E(Green Guides)) 2F Z2|ZL{0F A&
MH343%) 52 E6ff etEN A ey 3
Cish et S RS Fatsta UCt (0| FHY

72H2I23], 2012; Rosengren, 2025).
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Although the US lacks a federal DPP
requirement, policies such as the FTC
Green Guides and California SB 343 impose
strict substantiation rules for environmental
and recyclability claims (Federal Trade
Commission, 2012; Rosengren, 2025).

WhatThis Means Globally

Across jurisdictions, approaches to product-
level sustainability governance diverge in
institutional form yet increasingly align in
their underlying trajectory. While the EU
advances a legally binding product passport
architecture under the ESPR, other regions
pursue nationally coordinated traceability
infrastructures, sectoral pilot initiatives, or
claim-based substantiation regimes. Despite
these differences, the cumulative effect is a
growing regulatory expectation that product-
level sustainability data must be verifiable,
interoperable, and sufficiently structured to
enable oversight, compliance, and market
credibility. In this broader context, the DPP is
evolving from a singular European regulatory
instrument into a reference model within
an emerging global landscape of product
governance reform.
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3.0 KOREA'S READINESS AND
INDUSTRY CONTEXT

sht0| ZH|E o Aroix e

“ X9/ 3.2-3.4 B2 KOFOTIS} KFAZ} BB} 442 GJoJEf & 315 oIAf
OIEE 7/ 2 S, HEFO LA TS KA BE/SHH

o= 2 EHEFSH X 7|dhe 2 712 M ORI MIE O #(DPP) AICHE 5t
O[5t AOLt, REHALCl ESPRO| 483ts T2 | 2|2l 3= OF]
SRt HFOICE Oz vh=ol 2 HH2 T E X2, MY ALY, ot
SH N S FE UR2AEY e Ealo YBH 22, oo Hlsh XM= &
A e 2 71E, ME Tl Y2 S, THAL S HiEte A 2ot
2 YAED JA0f gt H=X SQY2 UM Z WA THRO{M ATH=
S| YHZAMM, 2025).

Of2{¢t Y™ 7| = 2 Qlsl oh=o| C|o[F] AZEH= HZe T Mo F7| YHE
Che, £ Salol W72 SZLt 4| 0l O R 8 &ldt= +F oM HYE|
Of 2T 1 A0 HIF EHelol =2y, YA EY MU HHEHA, J2|3 H|o[H
7|Ekol JoliF=7| 2te| HEofl= Al o] EXSHH, Ol= df- Mt
Z2 Mz TofH MU M TS it oA 2 2E511 ATH=S Y- EAL

X,2025).

S2Y A9 A 7[CHX|7L A4S 7t s HE el FEEeZ ol
ofl e, oj2ist 7| £ EM2 Hetdt 2|A3 QoloZ 45t QI o
K-EPR AA0 M &R 01 RF2 0% SAIKQI M MA A o| 2 Cheto| Of
LIXI2 2|2 7|2 0HX|SHRE 522 K-ESPR £0| =27t 245tx|
M HF G, o ZCIXHRl #A], Aol F=7| ClolE S YAER B2l A
Heto] of 2|2 UEt

O[21%t HiE 3toll, 3.2E S E 3.4H0 M= ot R I el =X
4, T2 SN7IY 42 2 20| ¥ddt= HolH =Y Hef, a2
ESPR % DPP 27 AF LS| FH| & XS 2AMBIC} 0| ECHZE ot A
Of oIl 9IX|E Thefsta, MIF ehel FE M| 3 CIX[E MojF=7| AmHA R

o| Mgt ZRE ZESICL

[l

*KOFOTI and KFA as contributing authors to Chapters 3.2-3.4(data
and sector insights). Final analysis and structure by the authors.

Korea enters the Digital Product Passport (DPP) era with a strong
domestic manufacturing base, yet without a regulatory framework
equivalent to the European Union's ESPR. Historically, Korea's
environmental policy has prioritised downstream environmental
management, including waste treatment, recycling systems, and
chemical safety, while placing comparatively limited emphasis on
upstream product design requirements, product-level information
disclosure, or end-to-end traceability across value chains (National
Assembly Research Service, 2025).

As a result, Korea's policy and data infrastructure has been shaped
around aggregated waste and compliance reporting, rather than
lifecycle-based product information. Structural limitations therefore
persist in product-level traceability, upstream design governance,
and data-driven lifecycle management, particularly in manufacturing-
intensive sectors such as textiles and apparel (NARS, 2025).

These characteristics are becoming increasingly salient as global
regulatory and market expectations shift toward verifiable product-
level transparency. While fashion and textile products are not yet
subject to formal producerresponsibility obligations under the
current K-EPR framework, Korea has initiated the development of
K-ESPR, led by the MCEE, signalling a gradual move toward upstream
product-information and eco-design requirements.

Against this backdrop, Sections 3.2 to 3.4 analyse the structural
characteristics of Korea's textile and fashion industry, the MSME-
driven constraints shaping data adoption, and the resulting
readiness gaps in relation to ESPR- and DPP-aligned requirements.
This analysis establishes the basis for assessing Korea's current
position and identifying potential pathways toward product-level
transparency and digital lifecycle governance.
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3.1

POLICY READINESS —

THE RISE OF K-ESPR BY THE
MINISTRY OF CLIMATE, ENERGY
AND ENVIRONMENT (MCEE)
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To address the structural gaps identified in Korea's current
environmental and product-governance framework, the MCEE has
initiated the development of K-ESPR, Korea’s forthcoming ecodesign
and product-sustainability regulation.

During consultations, MCEE confirmed that this white paper may
reference the general policy direction currently under discussion,
while clarifying that sectorspecific requirements—including those
for textiles and apparel—have not yet been finalised.

Following these discussions, MCEE shared the Roadmap for
Building a Korean Ecodesign Framework (25 September 2025),
which outlines a phased approach to introducing ecodesign
requirements across selected priority product categories. At this
stage, K-ESPR should therefore be understood not as a fully defined
regulatory instrument, but as an emerging policy framework that
signals a gradual shift toward upstream product governance and
lifecycle-oriented regulation.

1 K-ESPR’S EMERGING

DIRECTION

K'ESPR°| HlS M-l I-IE.I

slig

HIAISEL ACE

KOREA’S READINESS AND INDUSTRY CONTEXT

EMe OS2 HAE A 2EME

The document presents a phased regulatory
roadmap:

1EHA: @ M2 HZZ XA (‘257F) . Stage 1: Designation of Priority
Product Groups (H2 2025)
<20 ESE XY RIS S0t
Ol FCIRFOl A 9 A ZoH 7| ofe + Stage 2: Establishment of Design
(26-) & E2 of| AC|XFO! A @l and Informatlon—D|sc|Q§ure Criteria
MU 71 0f21 (26-) through Product-Specific Forums
(from 2026)
- 3Tl 2RO EBILHM =S &8 . Stage 3: Application through the
Mg (27~) Circularity Assessment Scheme
(from 2027)
- AEH: 8 M =3} (27~)
. Stage 4: Legislative Institutionalisation
- BED: SR AT 284 8t 13 (27~) (from 2027)

. Stage b: Efforts to Secure Global
Interoperability (from 2027)
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K-ESPR 5T/ Ct0]0103: 228 g2 & =5, o FCIX 2 LH (7|20 UHXHE R, 2025).

Figure 3.1. Diagram of stage 5 of K-ESPR: Efforts to secure global mutual recognition, presented at the Ecodesign Forum (MCEE, 2025)
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This phased structure indicates that K-ESPR
is being developed not as a single regulatory
intervention, but as a progressive policy
framework that incrementally expands
upstream product governance while
maintaining continuity with existing domestic
systems.

Across all product categories, K-ESPR is
structured around shared ecodesign criteria,
including durability, recyclability, recycled-
content use, environmental footprint,
material-recovery potential, and the presence
of substances of concern. These criteria
broadly align with those emerging across
major international ecodesign and product-
sustainability frameworks.
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KOREA’S READINESS AND INDUSTRY CONTEXT

Figure 3.1 illustrates the Stage 5 objective
of global interoperability, positioning K-ESPR
alongside the EU ESPR, U.S. ecodesign
approaches, and Japanese frameworks
(MCEE, 2025). While differences in
scope and legal structure remain, the
comparison highlights convergence
around core ecodesign pillars such as
durability, recyclability, harmful-substance
management, recycled materials, and waste
minimisation.

Since 2025, the MCEE has convened an
Apparel Environmental Consultative Body
to facilitate structured engagement with
industry stakeholders. Within this context,
the potential expansion of ESPR- and EPR-
related policy instruments to include the
textile and apparel sector has entered
the scope of policy review. Institutional
discussions have continued through
platforms such as the MCEE Ecodesign
Forum held on 25 September 2025 and the
Seoul Apparel and Textile Circularity Policy
Forum convened in January 2026 by the
Vice Chair of the Planning and Economy
Committee of the Seoul Metropolitan
Council in collaboration with WearAgain
Lab. CARE ID participates in the DPP
and surplus-inventory sub-groups of the
consultative body and contributed to the
latter forum as a panel participant, sharing
an industry perspective on implementation-
level challenges in circular apparel and textile
systems.

The trajectory of current policy discussions
reflects a gradual institutional shift toward
upstream product governance under
K-ESPR. By embedding internationally
shared ecodesign criteria into its framework,
Korea is creating the structural preconditions
for DPP-aligned lifecycle data systems. At
present, however, the specific digital data
architecture, reporting standards, and textile-
sector obligations remain under formulation.
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3.2 CHARACTERISTICS OF THE KOREAN
TEXTILE-FASHION SECTOR

312 M IiMAIRe] FEH 57

Z[0f 212 KOFOTI (C|O/E] % #42] CIAFO|E M| Z); 4 U 24 CARE
ID@.

Contributing author: KOFOTI (data and sector insights); analysis by
CARE ID®.

ore MEIZO|M 2L RIE 7|8ho] 22| ZAE 2t ga|, 2 HQ0A Korea retgins a uniquely inte_grated textile and appa_rel
o|271X| O|O{X| = F|E FHIAFS S HmE X8| QX|3}D o= 27to|ct manufacturing pase compared with many advanceq economies
MO BHH . XI2 A7} 2. 2] S £ 0] 0|2= F THEO| 2ol XS] o where domestic production has declined. Across fibres, yarns,
S0 HRS WS I 2 EEFO|L, S B|TER) ATFAIA Cf22IS 2 A fabrics, dyemg/ﬁmshmg, garment manufacturing and dlstrlbutloh,
i ’0474 ?IE‘— P Ef’0|E1°F . ’xﬂI e Egl =0 . " Korea m_amtams a vertpally connected ecosystem that gngbles rapid
TTEE T - : s& e Al oA, =P o Hhe prototyping, short lead times and small-lot production. This integrated
M EYAEHE SHOE RE TR J|ZRE M 2|H UMK H A of structure—centred around the Dongdaemun fashion cluster—has
M iEet thE S 7S5t o, ReS ot oh= THM LMUS| MM AMHFOZ  historically been a core competitive asset, supporting end-to-end
7|5 LCHE = MRAFHR2], 2024). responsiveness across planning, production and retail (KOFOT],
2024).
JefLt X 100] Holl 24 U Me oM A Soie 128 Metg 4
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f’lx_‘ IJ_EXI|7(1)I" %iiqﬁl:: E;'?l:g Efjﬂ a2 éﬁiﬂ,zfﬂom %OE result, domestic textile producers and Korean fashion brands are no
RUCHL REFC| = HRVEFE S5 MYOIL S+ B2B SH2 2 H2IHY longer tightly coupled through stable, systemic supply relationships.
BE= 2, EA =0 I SERA LHROMS B#BEE MAS S FHOI D High-quality Korean textiles increasingly serve export-oriented or
ASHe| 31 QU= Z10|CE 0|23 Mol M AT, M=, 3=, J2| U CH2AE gpecialised B2B markets, while remaining underutilised within the
LAHE RIIHCE ChA| HESH: AEZIZE e 1RO S/, % &Y domestic fashion ecosystem. In this context, rebuilding stream-to-
O| AT stHZ Q|5 £| QM 1M 2 CHEE| 0 QUL stream collaboration—reconnecting materials, manufacturing, brands,
and downstream markets—has emerged as a central priority for the
industry’s next phase of competitiveness.
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Figure 3.2. Korea’s strong domestic manufacturing base
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Figure 3.3. Key characteristics of Korea’s
textile and fashion market
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KOREA’S READINESS AND INDUSTRY CONTEXT

1 INDUSTRIAL STRUCTURE
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Fashion Retail Accounting for 13% of
Total Domestic Consumption
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77% of MSMEs Concentrated in
() the Capital Region

According to KOFOTI’s 2024 white
paper, Korea’s fashion and textile sector
represents one of the nation’s largest
consumer-industry domains, with:

+ KRW 82.2 trillion in market size

- 38,000+ enterprises and 149,000
workers

« Fashion retail accounting for 13%
of total domestic consumption

+ 93.7% of apparel manufacturing
establishments employing fewer
than 10 workers

+ 77% of MSMEs concentrated in the
capital region

+ 99.7% of companies generating
less than KRW 30 billion in annual
revenue

These indicators confirm that the sector
is predominantly MSME-driven, with
significant structural implications for digital
transformation, compliance readiness, and
traceability adoption.
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Figure 3.4. Korea’s Textile & Fashion supply chain ecosystem
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Korea's textile—apparel supply chain follows
a multi-tier configuration—raw material
and yarn production (upstream), fabric
development and processing (midstream),
and garment manufacturing and distribution
(downstream). The ability to complete these
stages domestically provides distinctive
advantages in speed, flexibility and cost
efficiency (KOFOTI, 2024).

CIRAEZ]
Downstream

X
Trims &
Accessories

o{mE
Finished
Garments

n2pM
Marketing &
Communication

49

CARE

IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT



J2{Lt %2 o] 2ol o] =0 Y&k 0|Xx|1
QULE:

AER MADI|o| ¢l oo 2 o)
U £ E2 2F 1A} ofste| 3 o,

-HJII.Q

=]
o XA SEA [
O|X*E:ESﬂ-°V”§§%§1-°H:

HI7{L|Z0| D|S5tCt.
|%40| 2tetst

RIPIK EE 7158 AT Y2
s

olmetg 97

UAX| ‘Ea“if.

o =M 2o Het2 JHE J|Y TR0l 5=

gl

E
#7tset 2k 7L OfLICE 2| F S22 HZRHA
o

HHIBIIX| Of2] ABS HHDR, 254 FHA.
A ZB Y Yot AHME A 2 BT A
Ag 40| QTR HATOICHE R R A
22l,2024)

AJAFECL,

KOREA’S READINESS AND INDUSTRY CONTEXT

Yet several pressures challenge this model:

- The relocation of upstream
production capacity abroad has
weakened domestic intertier
linkages.

+ MSMEs lack sufficient coordination
mechanisms to leverage Korea's
manufacturing density.

- High-value and technical-textile
development requires capabilities
that cannot be built by individual
firms alone.

- Circularity and traceability
expectations—both domestic and
international—require shared data
foundations that do not currently
exist.

Circulareconomy transitions, in particular,
cannot be executed at the level of individual
firms. Because apparel supply chains
extend across multiple tiers (from fibre to
finished garment), circularity, traceability
and resource-efficiency measures require
cross-tier cooperation and system-level
infrastructure (KOFQTI, 2024).

These structural characteristics underline
why Korea's textile and fashion sector is
expected to be one of the first to experience
the operational implications of K-ESPR and
future DPP requirements.
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3.3

MSME-CENTRIC CHALLENGES IN

KOREA'S TEXTILE AND FASHION

SECTOR
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Figure 3.5. Key challenges facing Korea's textile and fashion industry

Certification and Lifecycle-Data Obligations.
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Contributing authors: KOFOTI and KFA (sector insights); analysis by
CARE ID®.

Korea's textile and fashion value chain is dominated by MSMEs.
While this structure enables agility, short lead times and rapid
prototyping, it also introduces systemic constraints that directly
shape the sector’s capacity to respond to K-ESPR and forthcoming
DPP requirements.

KOFOTI and KFA highlight that the sector’'s most persistent
challenges fall into three areas: workforce limitations, slow digital
transformation, and insufficient readiness for sustainability,
certification and lifecycle-data obligations.

S-H 2P C|o|E| 2tAFEo]| Chist Ciy]
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WORKFORCE AND
OPERATIONAL CAPACITY
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Manufacturing roles—particularly sewing,
pattern-making and processing—continue to
face chronic labour shortages and an ageing
workforce. Many MSMEs operate with
minimal staffing, making it difficult to allocate
additional labour toward documentation,
data collection, environmental reporting or
digital traceability (KOFQOTI, 2024). These
capacity limitations significantly constrain
the sector’s ability to adopt new information
requirements under K-ESPR or DPP

UNEVEN DIGITAL AND
CERTIFICATION ADOPTION
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KOREA’S READINESS AND INDUSTRY CONTEXT

KOFOTI's data shows a widening divide
between large upstream fibre and textile
companies and downstream MSMEs. Large
groups such as HyosungTNC and Kolon
have strengthened their sustainability and
traceability readiness by developing recycled
yarns and securing certifications such as
GRS (Global Recycled Standard) and EPD
(Environmental Product Declaration).

In contrast, many small and mid-sized
garment manufacturers and sewing factories
have been slower to adopt digital systems
and obtain certifications due to technical
limitations, staffing constraints, and cost
burdens (KOFQOTI, 2024). Government-
supported pilot projects led by FITI Testing
and Research Institute, KOTITI Testing and
Research Institute, DYETEC Korea Dyeing
& Finishing Technology Institute—Korea'’s
national testing and certification bodies—
and KITECH (Korea Institute of Industrial
Technology) are still in early stages, and have
not yet translated into sectorwide capability
or readiness.

52

o 0 33

O

O

53

PRACTICAL BARRIERS
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In written material provided for this white
paper, KFA identifies several operational
barriers that Korean firms—especially
MSMEs—face:

- Fragmented and inconsistent data,
making product-level information
integration difficult

+ High cost of IT infrastructure required
for DPP databases, QR/RFID/NFC
systems and verification

- Limited traceability beyond Tier 1,
particularly for yarn, fibre and
chemical processes

- Concerns over standards and
interoperability, especially in export
markets

« Shortage of specialised personnel
(e.g., LCA, EPD, environmental-data
management)

- Risk of reduced competitiveness
if compliance costs are passed
downstream

+ Regulatory non-compliance risk, as
DPP may become a barrier to EU
market access

Together, these insights indicate that
MSMEs are structurally underequipped to
comply with K-ESPR or DPP requirements
if implementation is pursued through firm-
level, compliance-driven approaches alone.
This underscores the need for coordinated
national support mechanisms, including
shared digital infrastructure, cost-reducing
implementation pathways, and clear,
standardised guidance to ensure that
regulatory compliance does not become a
source of industrial exclusion.
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3.4 DPP READINESS GAP ANALYSIS
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prepared due to persistent constraints in resources, organisational
capacity, and access to actionable information.
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KOREA’S READINESS AND INDUSTRY CONTEXT

KOFQOTI notes that Korean textile exporters
must prepare for deeper material-level and
process-level data collection in anticipation
of DPP rollout beginning in 2027 (KOFQOTI,
2024, p.475). KFA further emphasises that
DPP is not only a compliance mechanism
but also a potential tool for strengthening
intellectual property (IP) protection. With
Korean fashion IP exports growing rapidly—
from USD 24.7 million in 2017 to USD 119.7
million in 2022 (KOFQOTI 2024)—the provision
of a verified digital identity for products could
reinforce brand trust and safeguard creative
and technical assets in global markets.

However, KFA cautions that MSMEs
face substantial obstacles, including data
fragmentation, high system implementation
costs, traceability gaps beyond Tier 1,
shortages of specialised personnel, and the
risk of price erosion if compliance costs are
passed through the supply chain. Collectively,
these factors constitute the core structural
barriers shaping DPP readiness among
Korea’s downstream manufacturing tiers.
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EXPECTED IMPACTS AND
OPPORTUNITIES OF DPP
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Both KOFOTI and KFA note that, if readiness
gaps are addressed through coordinated
support mechanisms, DPP adoption could
deliver several strategic benefits across the
industry.

Enhanced Authenticity And
Anti-counterfeiting

As the global presence of Korean fashion
brands expands, the circulation of counterfeit
and imitation products has increased
accordingly. Representative cases, including
Acmé de la Vie (ADLV) and F&Faffiliated
brands, highlight the growing need for
integrated intellectual IP protection and
dispute-response frameworks encompassing
prevention, verification, and enforcement
(KOFQTI, 2024). In this context, DPP can
serve as an institutional enabler of product
authenticity verification. By supporting item-
level identification and end-to-end lifecycle
traceability, DPP reinforces customer trust while
strengthening long-term brand competitiveness.

Enabling Circular Fashion Systems

By structuring product information across
the stages of design, production, use, and
end-of-life, DPPs enable repair, reuse, resale,
and recycling as integrated lifecycle activities.
This allows brands to move toward genuine
circularity, while improving environmental
performance and strengthening customer
confidence.

Formation of A New
Industrial Ecosystem

As circularity and traceability become
mandatory, DPP adoption could stimulate
new markets in sustainable materials, digital
verification, testing services and environmental
data management—enhancing collaboration
across streams and strengthening domestic
manufacturing ecosystems.

Foundation for National
Data Infrastructure

DPP can reduce information asymmetries
across firms and tiers by digitising material
and supply-chain data. Over time, this
could serve as a sectorwide information
hub that supports better industrial policy,
brand competitiveness and sustainable
manufacturing.
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Figure 3.6. New opportunities enabled by DPP adoption
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KOREA’S READINESS AND INDUSTRY CONTEXT

Insights drawn from KOFQOTI and KFA point
to several consistent patterns across Korea's
textile and apparel value chain:

Korea's large corporate groups demonstrate
comparatively strong readiness, supported by
established certification systems, recycled-
material development capabilities, and
more mature environmental documentation
practices.

By contrast, downstream MSMEs remain
structurally constrained by persistent
limitations in labour availability, digital
capacity, data governance, and regulatory
compliance capability.

These asymmetries are likely to be amplified
by emerging regulatory frameworks. K-ESPR
strengthens obligations related to design
and lifecycle data—requirements that large
firms are better positioned to absorb—
while ongoing discussions around K-EPR
expansion suggest increasing downstream
responsibilities for recycling and producer
reporting.
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Within this context, DPP presents both risks
and opportunities—ranging from increased
operational and compliance burdens to
new possibilities in authenticity verification,
circular business models, and data-driven
service markets.

Addressing these dynamics will require
coordinated national support, shared
digital infrastructure, and standardised
implementation guidance, particularly for
MSMEs that form the backbone of Korea's
manufacturing ecosystem.

These interpretations clarify the nature of
Korea's DPP readiness gap and establish
the analytical basis for the following chapter,
which shifts the discussion from sectorlevel
preparedness to the technical questions
of DPP data granularity and standards
alignment.
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4.0 DPP GRANULARITY AND
STANDARDS ALIGNMENT
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Figure 4.1. DPP Granularity Options for Textiles and Apparel (CIRPASS-2, 2025)

As established in Chapter 3, Korea's readiness for Digital Product
Passports (DPPs) depends not only on regulatory alignment, but
on whether industry actors—particularly MSMEs —can operate
within a data architecture that is technically feasible, interoperable,
and scalable. Within this context, data granularity functions as a
foundational design principle: it shapes how product information is
structured, how identifiers operate across supply chains, and how
circulareconomy services such as repair, resale, and recycling can
be enabled over time.

The analytical basis of this chapter draws on C/IRPASS-2 Digital
Product Passport Granularity Options for Textiles and Apparel (2025),
which currently represents the EU-level technical guidance on how
DPP data may be structured in textiles and apparel. CIRPASS-2
clarifies that product-related information may be organised at
different levels of granularity—model, batch, or item—but that
long-term operability increasingly depends on the availability of
item-level identification, particularly as lifecycle traceability, product
authentication, targeted recalls, and downstream circular services
mature.
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4.1 MODEL-LEVEL, BATCH-LEVEL AND
ITEM-LEVEL GRANULARITY
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CIRPASS-2 recognises three distinct layers of granularity relevant
to DPP implementation:

Figure 4.2. Granular three-layer architecture for CIRPASS-2 DPP implementation
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DPP GRANULARITY AND STANDARDS ALIGNMENT

CIRPASS-2 indicates that while model- and batch-level DPP structures
support feasibility and proportional implementation, item-level
identifiers form the functional basis for accountability and the delivery
of circular lifecycle services.
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4.2 CIRPASS-2 GRANULARITY GUIDANCE
AND IMPLICATIONS
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CIRPASS-2 articulates a core design distinction underpinning emerging
DPP architectures:

Information granularity = identification granularity.

Information may remain aggregated; identity must be serialised to
the individual item to support lifecycle services and post-sale event
capture.
This distinction supports a realistic adoption pathway
for textiles:

+ MSMEs can adopt progressively without
restructuring entire supply chains from the
outset.

- Delegated acts may evolve from model - to batch -
and item - level requirements over time; designing
identifiers with future serialisation in mind helps
preserve data continuity across such transitions.
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XIAFS MutolA ZA 23 AOIZ=7| AH|AS K|St £ ol =0l 0[2d 7| framevvor_ks. Collectively, these Qevelopments point to a s_hn‘t away
Ut CO|Ef OF7|EIX 20| FSHS AAFSIC frqm static, docgment-based disclosure toward dynamm_, event-

driven data architectures capable of supporting circular lifecycle

. services across complex value chains.
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pel

In parallel, integration with the EU DPP Registry is expected to
proceed through phased onboarding beginning in the mid-2020s,
with early mandatory use cases driven by battery-related regulations
from 2027 onward. While textile-specific obligations remain under
development, this sequencing indicates that the foundational
interoperability infrastructure is already being established, reinforcing
the importance of forward-compatible identifier and data design
choices from the outset.
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DPP GRANULARITY AND STANDARDS ALIGNMENT

Referenced discussion: 25 November 2025
AR 20259 118 269Xt =9

Hans Petter Hlbert, Director, Strategic Initiatives at Kezzler, shared
perspectives grounded in more than 20 years of product serialisation
and digital-traceability deployments across pharmaceuticals,
food & bev, global customer goods and other industries. Kezzler
collaborates closely with GS1 internationally and participates in EU-
level dialogues on digital identity, serialisation and interoperability.
His insights provide a practical preview of how DPP implementation
is likely to unfold in the textile sector.

A key shift he emphasised is the move away from document-based
compliance and fragmented, non-structured data exchanges toward
structured, standardised, and machine-readable data frameworks.
This transition requires Responsible Economic Operators (REOs),
particularly brands, to proactively develop interoperable data
systems in advance of textile-specific delegated acts, rather than
responding reactively once regulatory requirements are finalised.

Traceability Scope & Practical Challenges

The appropriate depth of traceability in textile supply chains remains
under active discussion, particularly given their highly fragmented
and multi-tiered structure. Limited visibility at Tier 3-4 levels is not
attributable solely to commercial confidentiality concerns (e.g., pricing
structures or proprietary sourcing arrangements), but also reflects
structural complexity, informal subcontracting practices, inconsistent
data standards, limited digital infrastructure, and the cost-sensitive
nature of upstream production. These factors collectively constrain
the feasibility of achieving full end-to-end transparency in the short
term.

HUbert emphasised that traceability in regulated sectors matures
gradually, through phased capability building rather than immediate
end-to-end transparency. This reinforces the importance of having
multiple granularity layers (model, batch, item) to ensure feasibility
and scalability.
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GS1 Standards as Interoperability Infrastructure

Drawing on Kezzler's collaboration with GS1, Hibert observed that
GS1 standards—such as GTIN, GLN, EPCIS, and serialised Digital
Link—are gaining relevance in increasingly circular value chains. In
such contexts, product identification and data exchange benefit
from globally interoperable, event-based standards that can operate
across multiple actors and systems.

However, he explicitly clarified that while GS1 identifiers offer clear
advantages in globally standardised retail and logistics environments,
their use is not mandated under either ESPR or CIRPASS-2. Current
EU requirements specify only that products must carry a globally
unigue, machine-readable identifier resolvable through the EU DPP
Registry, without prescribing any specific identification standard.
GS1 therefore represents a powerful interoperability option rather
than a regulatory obligation.

EPCIS as a Foundation — and Its Structural Limits

HUbert further noted that EPCIS constitutes a mature and widely
deployed framework for event-based logistics tracking, and is
therefore likely to underpin many early DPP implementations,
particularly in supply-chain—oriented use cases.

At the same time, he acknowledged that EPCIS was originally
designed around linear supply-chain assumptions and does not
yet fully accommodate circular lifecycle events, such as repair,
resale, refurbishment, return loops, or fibre-to-fibre transformation
processes.

As a result, ongoing CIRPASS-2 working groups are exploring
potential extensions or complementary frameworks capable of
supporting circular textile lifecycles beyond traditional logistics-
oriented event models.

Industry Shift Toward “DPP-as-a-Service” Architectures
Due to the difficulty of collecting multi-tier data in fragmented global
supply chains, Hlbert noted the emerging trend of DPP-as-a-service

gEH%lOﬂH Samel A2 o 8 Zd?i!% AIAFRICE. et élngﬁ RIZAY models— event-capture and data-feed infrastructures managed by

7t AESHE o1 E< HIO|EHE MH|A HENZ D0||A| XSSt 80| F specialised providers.

Kp S0 Aot HE AL
This reduces the burden on manufacturers and indicates that

Ofo|% ct22| DPP HZ Walate| HgtM modular, interoperable architectures will play a central role in future

it =20l oA HIE|IE $HEE &2 =2ty HE Q15 MH[ASE HE DPP ecosystems. On the other hand, Hibert also mentioned the

O 2 7| Qe M= 7HE MZE chelof] 1) AlEXIE 20jst= OFo|El growing trend of manufacturers offering structured compliance data

EHO| Al0| A $A 2710 2 Q1A D QICKT AFYUC E3H I= 7H £ as aservice to their customers.

A= = = 3§ x5 o

Tifﬁ _+_LH|Xf ﬁzgoﬂﬁﬂ %;f ?ﬁ; o -1:032 A?LO@ E";Tngl DXPP Alignment with ltem-Level DPP Approaches

TEE 2A Lm? CARE IDe] &880l 42 HZ & EX&J B 40| During the discussion, Hibert noted that item-level identification—

7SS e s Wet SOULIE Al Y 20fel =S HE Fe8S =t through the assignment of unigue identifiers to individual products—

0 AGAUCE is increasingly recognised as a core requirement for the practical
delivery of future circularity and product authentication services. He
further observed that CARE ID’s direction—designing item-level DPP
structures while building customerfacing value beyond regulatory
compliance—is well aligned with the broader trajectory seen in
other regulated sectors that are transitioning toward individual
product identification and full lifecycle records.

63 CARE IDO® WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT



4.3

Korea

DISCUSSION WITH
GS1 KOREA (KCCI)

GS1 Korea (CHgHAE 3]0l A) ot =9]

oA MH 2 2HERS| =9| 0|2, CARE ID=
GS1 Korea®} &M ItELHA 7Hs-A 0t CARE D2
DPP ZQ9|3E GS1 22 AlE HFut At
= dots AESts M =08 TIYRCE GS1
Korea= 00] CHs S %! 2

g J7tsMol| Thsl F=7t =2 E 0|
2dct =3t IGS1 2HEE T8 71o| =2t (GS1
Korea, 2024)2 HIEIO 2, GS1 EZ0| EUNIM =
0| Il =21 DPP A2t oA HAAE = U=

Xlofl chiet M| =™ AAMES SH HECE

GS1: 224 Ald myjQle|a = Ao| Hgt

GS1 Korea= GTIN, GLN, SGTIN, EPCIS7}
NAXoz de| 42E=HE UL 3L A
Mg Qo 22H T3 E L HICE
Ct GS1 EE2 0|0 =X RS =F Al
off LR Zt=lof QLof, a2l AES HEof
o| DPP =Ql0fl Qlof oFEXo| 1 M52

7|HHE MSect

nE

robnorEoset 4 A

|_J0
2 x4

r &
or r& rx of

oo {n 1>

N
-_

GS1 Digital Link2t 2D ZE2| &8 M5

GS1 Koreae GS1 Digital LinkE ISO/IEC

189752F Met=l XHMIcH 2D ZE 7|2 MY

C}. Digital Linke StLIC| ®IE 17 MEXIE F4

o= DPPFE, 70| X|&, MH|A 2{IEZ
.

CHFSH CIXY 2EHIAE R8I HZ

il

[y

Mo o 40 g

o o>
om [0 on o

k=1
=
o, 2lE| Y 2Hut =2 M| A, 2HIX Z

ot = BHE0A fme MEHX| 2 HIA|=|RACE

(Ll e |

i

DPPS} 22iEl =9 GS1 EE2 CH27} 2Lt

- HE AL GTINGZE 4=

ISO/IEC 156459

AE D),
+ BH FH AL AE: GLN
(=2 2X| AEHD), ISO/IEC 156459

+ (2D HIZE&) DPP H|O|X| HZ:
GS1 Digital Link, ISO/IEC 18975

DPP GRANULARITY AND STANDARDS ALIGNMENT

Following the dialogue with Hans Petter
Hubert, CARE ID held a strategic discussion
with GS1 Korea to explore potential
collaboration opportunities and to examine
how CARE ID’'s DPP framework could align
with GS1's global identification standards.
GS1 Korea responded positively and
expressed openness to further discussions
regarding possible cooperation. The exchange
also drew on insights from Guidelines for
Responding to GS1 International Standards
(GS1 Korea, 2024), which outlines how GS1
standards may interface with emerging EU
DPP frameworks.

GS1 as a Global Identification
Framework

GS1 Korea emphasised that standards such
as GTIN, GLN, SGTIN, and EPCIS together
constitute one of the most widely adopted
global frameworks for product identification
and supply-chain traceability. Because these
standards are already embedded across
international retail and logistics systems, they
provide a stable and interoperable foundation
for brands preparing for cross-border DPP
adoption.

GS1 Digital Link and Emerging

2D Code Adoption

GS1 Korea highlighted GS1 Digital Link as a
next-generation 2D code technology aligned
with ISO/IEC 18975. Digital Link enables a
single product identifier to resolve dynamically
to multiple digital endpoints, including
DPP access, care instructions, and service
workflows. From GS1 Korea's perspective,
this capability positions Digital Link as a
future-oriented option for brands seeking to
integrate retail operations, circular services,
and customerfacing digital experiences.

Key GS1 standards relevant to the DPP
include:

» Product identification: GTIN (Global
Trade Item Number), ISO/IEC 15459

+ Economic operator & facility
identification: GLN (Global Location
Number), ISO/IEC 15459

« (For 2D barcodes) DPP page linking:
GS1 Digital Link, ISO/IEC 18975
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Supporting Korea'’s Diverse

Industry Landscape

GS1 Korea noted that Korea’s textile and
apparel sector encompasses both export-
oriented firms that have already adopted
GS1 systems and a large number of MSMEs
that lack GTIN or GLN infrastructure. This
uneven adoption highlights the importance
of a flexible national DPP architecture—one
that supports GS1 identifiers where they add
value, while enabling non-GS1 companies
to adopt DPPs smoothly and scale their
capabilities over time.

CARE ID’s Interoperability Approach
CARE ID’s architecture reflects this dual-path
logic. Brands already operating GS1 systems
may embed GTIN and Digital Link directly
within CARE ID DPPs, while brands without
GS1 infrastructure can use CARE ID’s own
unigue identifiers as a starting point, with
the option to map to GTINs at a later stage
if required. Event data can be exported in
EPCIS-aligned formats, while EPCIS adoption
remains optional during onboarding.

This approach balances MSME accessibility
with long-term interoperability, while
preserving flexibility under evolving EU DPP
requirements.

Shared Direction

The discussion with GS1 Korea confirmed a
shared understanding that a resilient Korean
DPP ecosystem must support multiple
identification pathways while maintaining
global interoperability. Within this context,
GS1 provides an internationally validated
standards foundation for globally integrated
supply chains, while CARE ID offers an
adaptable, implementation-ready framework
suited to Korea's industrial landscape. Both
organisations are continuing discussions to
explore how these complementary strengths
may be aligned.
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DPP GRANULARITY AND STANDARDS ALIGNMENT

The analysis presented in this chapter clarifies how DPPs are likely
to be implemented in the textile sector as regulatory frameworks
mature and industry capabilities evolve. Insights drawn from
CIRPASS-2, expert dialogue with Kezzler, and institutional discussion
with GS1 Korea point toward three strategic directions that will shape
practical DPP adoption in the coming decade.

1. item-level identity is emerging as the functional
baseline for circularity-related services.
2. future market access will be shaped more decisively
by interoperability than by adherence to
any single identification standard.
3. compliance practices are expected to shift away from document-
based disclosure toward event-based lifecycle reporting.

Although the EU DPP Registry is progressing toward phased
activation, the textile-specific delegated act—expected in early
2026—has not yet been finalised, and detailed implementation
requirements continue to evolve. In this context, brands that
adopt flexible identifier strategies and scalable granularity models in
advance will be better positioned to adapt once final rules are issued,
avoiding costly restructuring or delayed compliance.

These strategic signals establish the conceptual and operational
context for Chapter 6. The following chapter introduces the CARE ID
architecture as a practical, standards-aligned framework designed to
translate these principles into implementation-ready structures within
Korea's textile and apparel ecosystem.
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Figure 5.1. CARE IDO’s framework core components

The previous chapters outlined why Digital Product Passports
(DPPs) are becoming a structural requirement for textiles
and fashion under ESPR, how global standards are shaping
implementation, and why granularity and serialisation matter for
circularity. This chapter explains how CARE ID translates those
principles into a practical, scalable framework for fashion and textile
stakeholders in Korea.
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Regulatory Interoperability

The CARE ID Framework consists of four core components:

- A Five-Level Circular Fashion DPP Adoption Model
that links data maturity to the phased ESPR rollout.

- A data and identifier architecture that separates
information from identity while remaining
compatible with CIRPASS-2 and GS1 principles
(Brands intending to adopt GS1 identifiers are
required to register directly with GS1).

- A regulatory interoperability layer that aligns
with EU, international and emerging Korean
reguirements, acknowledging that ESPR delegated
acts for textiles have not yet been published.

+ An MSME-oriented implementation approach,
designed for the operational realities of Korean
fashion SMEs and micro-enterprises.

These elements provide a progressive pathway from basic product

identification to full circularity—without requiring brands to adopt all
layers at once.
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5.1 THE FIVE-LEVEL CIRCULAR FASHION
DPP ADOPTION MODEL
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Ao Z Mehs L7H= 227} UHEMO|CH CARE IDO| 50k mzle ojzyst  readiness and operational capability. CARE ID's Five-Level Model
oj# NS HHMO B LEBFSID, ESPRC| DPP @ Absto| cijxjoz  clarifies this progression and aligns it with the phased introduction

£Ol5| = ol T} ABHE| 5 2 AA|E|UC} of ESPR's DPP requirements.

The following levels are aligned with a policy analysis by the
European Parliamentary Research Service (EPRS, 2024), which
interprets the ESPR framework as evolving from a simplified DPP
(2027-2029), to a more advanced DPP from 2030, and towards a
fully circular DPP by around 2033.
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% Materials & Performance
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I 3HEI DPP (20304 0|%)
Advanced DPP (from 2030)
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| =4 o obd
Compliance & Safety
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Circularity & Transparency
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2HxI5t 221 DPP (2033 0|%) % <9
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Figure 5.2. CARE IDO’s five-level framework aligned with the anticipated evolution of ESPR requirements
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ESPR Phase 1 — Simplified DPP (2027-2029)

At this stage, the primary regulatory objective is to establish a digital
product identity at the model level, ensuring that products can be
indexed, scanned, and consistently referenced across systems.
The DPP functions as a foundational identification and reference
layer, fulfilling basic ESPR requirements without yet extending into
performance, sustainability, or compliance substantiation. Within
this phase, Level 2 represents a further consolidation of product
information at the model level, supporting clearer communication
across retail and operational contexts and preparing the foundation
for later regulatory expansion.

ESPR Phase 2 — Advanced DPP (from 2030)

Levels 34 correspond to the advanced phase of ESPR, where
regulatory expectations extend beyond identification toward
substantiation, verification, and compliance support. At this stage,
the DPP increasingly operates as a compliance-supporting layer,
linking product identity with validated information required for
regulatory assessment, market surveillance, and responsible market
claims. Rather than serving as a static data record, the DPP begins
to act as a structured reference point for regulatory documentation
and conformity processes.

ESPR Phase 3 — Full Circular DPP (from 2033 onward)

Level 5 reflects the long-term direction of ESPR and broader
European circular economy policy, where the DPP evolves from a
regulatory instrument into a dynamic lifecycle framework. At this
level, the DPP supports circularity-oriented governance by enabling
transparency across use, reuse, recovery, and end-of-life stages, in
alignment with future EPR and circular economy mechanisms. The
DPP transitions from a static reference into an evolving lifecycle log,
capable of supporting circular business models and validated end-
of-life pathways.

*Each level builds upon the previous stage while expanding regulatory
scope and functional maturity. The model does not prescribe specific
data schemas or implementation timelines, instead, it illustrates how
DPP capabilities can scale progressively in response to evolving ESPR
requirements and circular economy policies.
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5.2 DATA AND IDENTIFIER ARCHITECTURE

CIO|E{2} A'EX} OF7 | E4iA]

HIEA| 45 22|=0fof " CIRPASS-2 emphasises that information granularity must be
f. CARE IDQ| O}7|ElIX{= o|2{3t 212l A8| Hidslo], 22 4 decoupled from identification granularity. CARE ID’s architecture
=l 19 Al "iop & reflects this principle by allowing model-level data to remain stable

while item-level identity and circular events expand progressively.

DATA LAYERS

H|o|E] Zjojof

S / x| 2lojo]
02! ME0| 3822 S Rsh= Hlu
2 HIO|EZ, 21 FE, oI5 &

A, U4, &2 X[&7 S0| o]of sl
HEE X7 ESPR HALL ZtASHEl
Z H|Z | CHRIXl= FHolct,
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HE ME = a2 HiX] (o) 20is= U
“*§ 7|dtel JiH| 1R AEXHQR, NFC, RFID &
12O HHMO Z AR K= AlEX} =2, H=

435, AHEZ YX|(HE UB), 2/H O™, S 2
Mg I, 2| 0| 2ol § =& 1H|* Tl
LQBt7|SE 7IEX o Z X|YBH.

Model / Batch Layer

Relatively stable data shared across many
units: composition, certifications, care
instructions, durability, environmental
indicators. This is the dominant layer for
simplified DPPs and early ESPR phases.

Item Layer

Serialised identifiers (QR, NFC, RFID or
other widely adopted identifiers) applied to
individual units or micro-batches. Supports
warranty validation, anti-counterfeit features,
ownership transfer, second-hand resale
authentication and repair validation.

IDENTIFIER SYSTEM DESIGN

HIZ AEREHA 27

CARE IDi= HHMEES thd AlEX A|AHI0| B4
AIZ|X| Qo0 ChQfgt HIZL|A 2t T M &
22841 238 rAds 2E5| ?ld 242
AEX RES XS ofof W2t EHE = XpAL
9| 2F 2t U AlF @7 Artol| 7HE At g
= el £ QT

+ GS1 AEXHGTIN, Digital Link, EPCIS):
2R NS BN PSP BE
AL (X GTIN-GLN2 E2H=5f
GS1014] &/ &3 H0f0f Bic)

- CARE ID 1R AlZ|Z(UID): LIS Al2[
Z2|7t T Qs AL Ojo|El the| 2XS

S THE

Slgt Alent
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E2US H2 2 2H 7|Hel 2ot
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CARE ID does not lock brands into a single
identifier system. Instead, it supports
multiple identifier types to ensure
interoperability and operational flexibility
across different business contexts. Brands
can select the most appropriate option
based on their operational and market
requirements.

- GS1 identifiers (GTIN, Digital Link,
EPCIS) for global interoperability
(brands must obtain GTIN and GLN
directly from GS1)

+ CARE ID Serialised IDs (UID) for
item-level tracking when internal
serialisation is needed

+ QR, NFC, RFID and dual-band
carriers can be used individually
or in combination according to
brand requirements, providing
simultaneous support for visual
scanning (broad public accessibility)
and proximity-based secure
authentication.
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5.3 REGULATORY AND COMPLIANCE
INTEROPERABILITY
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DPPs operate at the intersection of EU legislation, international
standards, and emerging national regulatory frameworks. In this
context, the primary implementation challenge is not compliance
with a single rule set, but the ability to remain interoperable as
regulatory requirements evolve across jurisdictions.

CARE ID is therefore designed as a bridge layer that connects
regulatory intent, technical standards, and on-the-ground operational
realities within the Korean textile and fashion industry.

5.3 1 EU REGULATORY
ALIGNMENT
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THE CARE IDO© FRAMEWORK
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EUDPPoOJ&iel $1  CARE ID's regulatory architecture is aligned
X|stE|, ESPR8t/e]  with the current trajectory of EU DPP
ofes o implementation, while explicitly recognising
= ESPR have not yet been finalised. Rather
< than hard-coding regulatory assumptions,
the framework is designed to incorporate
detailed requirements as they emerge.
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In practical terms, CARE ID reflects current

, MEXH H2 H o 3 *| EU guidance on data structures, identifiers,
OF7|ElN 2t S8 EU X|H & 43| ¥tE  access control, and system architecture—
o|2t &l 2026'H 0| HHAM o = &z
AAEITlo| sstaE stds  CIRPASS-2—while remaining compatible
HeisJp 3R 2t &z With the phased activation of the EU DPP
|Istn, 34 £|E Q7 Registry from 2026 onward. This approach

o5

most notably those developed through

enables brands to prepare incrementally
and reduces the risk of disruptive system
reconfiguration once final regulatory
requirements are introduced.
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© O b3 2 INTERNATIONAL AND

KOREAN STANDARDS
2| 2 3= EE

CARE IDE 2H Bt 27t 7t ¥=sk=Ct CARE ID is designed to operate within
AX stAS MA 2 MAEACH, B4 FH| X  a layered standards environment where
HZHAS22MS A2 M MA| YkIO 2 Ab=C}, international frameworks and national
regulatory systems coexist, prioritising
ZUEOZ CARE ID= K-ESPR 2 K-EPRI}] interoperability across multiple regimes.
Hetds st e S HMES2EU X . .
ool L-:EOJ;Iir)l:ILQ =) i OH )1&||01| st=0] ;_:::J At the national level, CARE ID anticipates
T EE Sves e e =7 e e alignment with emerging Korean frameworks
A MAES Y AN 2 HUEICH

o, 219 20 52
AR 2% Jtse I
Mg Ect

such as K-ESPR and K-EPR, which are
expected to maintain close consistency

iAIE Zd3t= 201 0F  with EU requirements while incorporating
ot= A GM7|YE0]  domestic governance and verification
MHIAZ FH|sHsH=H =  mechanisms.

Rather than forming a closed ecosystem,
CARE ID translates international and
national standards into operationally feasible
processes for Korean MSMEs.

54 MSME ENABLEMENT AND

ACCESSIBILITY

S4-BM7IY gt & H2Y

st=o| IHM SA-FM7[YE2 THHSHE 3 F 23t H[otEl C|X[E XHol2t Korean fashion MSMEs operate under fragmented supply chains
= oA Ao 20| QAL D QUL 0|23 ASHof| A HEUSE A| AE] M74|7f and limited digital resources. Without careful system design,
£HbE|X| QH=CHH, DPPE 274 29[| 9IX0] E|7| 20t thast 7R = DPP rislfs. becoming a compliance burden rathe( f[han a source of
o| mcto 2 FMatst 9|310| AL} Mzt CARE D= 7|= 24 9| 5= _?0“ competitive advantage. CARE D therefore positions the DPP as
DX S22 A|Asksts oH, FR|CHS, BT HELH0|M, 2|7 N2 a practical digit.al fpundation that supports regulatory comp.lia.n_ce,
K01= @ 1X 0 2 X|2ste AlR ol [|X|2 7|HtO 2 DPPE HEIsiC) brand ;ommum.ca_tlon, and Qustomer engagement, while minimising
disruption to existing operational workflows.
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5.4 1 TEMPLATE-BASED
DATA COLLECTION
ARCHITECTURE
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Figure 5.3. CARE IDO DPP management admin
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THE CARE IDO© FRAMEWORK

CARE ID adopts a template-based data
collection architecture, where “templates”
refer to configurable data fields and structured
input models developed in reference to
current ESPR requirements and CIRPASS-2
guidance. The architecture is designed to
remain flexible and adaptable as delegated
acts and standardisation outcomes evolve.

These templates:

+ Operationalise ESPR and CIRPASS-2
requirements into concrete admin-
level data fields, specifying exactly
what information needs to be
entered rather than abstract data
categories.

+ Support Tier 0-2 onboarding (brand
— garment manufacturer = primary
fabric suppliers), enabling phased
data entry aligned with realistic
supply-chain readiness.

+ Overlay existing operational
documents—such as production
sheets, QC records, and invoices—
by mapping their contents to
corresponding admin fields, rather
than requiring new documentation
formats.

Through this structure, MSMEs can build
regulation-aligned, reusable datasets within
the CARE ID admin environment, without
deploying additional enterprise software.
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SAAS ADMIN TOOLS AND
AUTOMATED MAPPING
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CARE ID provides a SaaS-based admin
environment designed to centralise DPP
operations while minimising manual
workload. Rather than treating compliance
and communication as separate processes,
the admin system integrates identifier
management, data structuring, and consumer
facing disclosure within a single workflow.

Key functions include:

- A brand admin panel enabling the
issuance and management of
product identifiers, product records,
DPP page publication, and data
protection controls

+ Automated mapping that translates
internal product fields into ESPR-
aligned DPP data structures without
requiring manual reformatting

- Customerfacing DPP pages
designed to reflect brand identity
while presenting regulatory
information in a structured and
accessible format

The CARE ID Admin reduces repetitive
data entry and operational friction, enabling
MSMEs to meet regulatory requirements
while using the DPP as a channel for brand
storytelling and customer engagement.
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5.4

THE CARE IDO© FRAMEWORK

PROGRESSIVE ADOPTION
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For Korean MSMEs, the primary barrier to
DPP adoption is not regulatory complexity
itself, but the financial burden associated
with system implementation. Industry
cost analyses indicate that building or
customising proprietary DPP infrastructures
leads to sharply rising upfront investment
and extended deployment timelines, which
many small and micro-sized fashion firms
perceive as disproportionate to compliance
needs alone (KOFQOTI, 2025).

To address this constraint, CARE ID
approaches DPP adoption through a SaaS-
based operating expenditure (OPEX) model
rather than capital-intensive IT system
construction. By leveraging pre-configured
cloud infrastructure and standardised DPP
workflows, brands are able to establish
baseline ESPR-aligned identification and
traceability within months, while maintaining
costs at levels comparable to existing CRM
or ERP services. This structure lowers
initial financial risk and allows advanced
functions—such as verification, repair,
resale, and recycling—to be introduced
progressively as business conditions mature.

From this perspective, the Five-Level Model
is designed to function as an adoption
pathway. MSME progression through DPP
maturity is expected to remain incremental
and asynchronous, shaped by operational
readiness and supply-chain capacity
rather than fixed regulatory milestones.
This enables companies to stabilise early-
stage identification and attribute data
before extending into material disclosure,
compliance documentation, and circular
service integration, while remaining aligned
with ESPR, CIRPASS-2, and emerging
K-ESPR trajectories.
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6.0 CIRCLE OPEN SOURCE API

CIRCLE LELA API

CIRCLE(Carbon Impact Reduction Calculator for Lifestyle and
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CIRCLE (Carbon Impact Reduction Calculator for Lifestyle and
Environment) is an open-source environmental estimation API co-
developed by CARE ID and the Carbon Neutrality Research Institute
to provide a transparent, standardised, and accessible approach to
product-level carbon footprint estimation. The AP operationalises a
partial *CFP methodology aligned with ISO 14067 limited to Cradle-
to-Gate lifecycle stages.

*CFP refers to the Carbon Footprint of a Product, expressed as CO,-
equivalent greenhouse gas emissions.
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Figure 6.1. CARE IDO CIRCLE Interface (UI)
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CIRCLE OPEN SOURCE API

Consistent with the jointly developed methodology, wearer's usage
and Disposal stages are intentionally excluded from the current
version of CIRCLE.

All structural assumptions from the original research document—
such as defined process categories, e-LI2tX|E (Korea's national
statistical indicator system) datasets, overseas yarn-import
assumptions, PET/spandex emission-factor allocations, and
transport scenarios based on the Korea Hydrographic and
Oceanographic Agency and the Ministry of Climate, Energy,
Environment LCI DB—are retained in full.
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Figure 6.2. CIRCLE Calculation Scope and Results UI
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a8 6.3. CIRCLE LH AH|X} CHA X|2te OIE{THO|A
Q Q Figure 6.3. CIRCLE’s customer-friendly interface for intuitive use
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- CARE ID2| DPP 25 2HB0|IM S KBS XS into CARE ID’s DPP when a product passport is
HSUCZM, ME tHelel HE 37 +Z8 Z2tsiLt. generated.
- 229 Mutoj| M 2t H|0|E{ 2 thastE| T H| W 7Hs ot + Enhance environmental literacy across supply
HAIO 2 HA|SHO 244, T CHEH 0|8 £ =8 =olrt, chains by presenting data in simplified, comparable

formats.
CIRCLE2 Q15 M4 Mutd WIHLCA)E CHM|SH= =717t ofL|at, 7| 0|
2t HIo|EE olslist E= K| LHS S EHIE = UTE X8t

Al E=So|ch

CIRCLE does not replace certified Life Cycle Assessments (LCAs);
rather, it serves as a carbon estimation tool operating at a predictive
and preparatory level, enabling enterprises to engage with structured
environmental data and build readiness for future regulatory
compliance.

6.2 STRENGTHS -

ZF — * T
on
CARE IDf —r 2 _*_0 i
ZAA 7| HOMS HEE 23| uf .t ; 5. %&bl
c QEAATHL Me ge SS M, &A|, FHE Rt - Open-source accessibility allows brands, suppliers,
H o 210|MA K|2F Q10| APIE AFRE 2 QIEE BiC} academics, and developers to use the APl without
licensing constraints.
CUMEN UBH2 BE A7 2AS 56 A5E PR | o | ® b
X} HlO|EMI T} EXSHEl 2 e 12|2 AFRSIO 2, + Methodological consistency is ensur_ed by using e -
structured secondary datasets and fixed process 13473 13.5Km

categories already validated through the joint
research document.

- 1SO 14067 HeHd S 24 £ 2-CFP Z7(Cradle-to- (@) iy
Gate oHd)= 2 LRt HHHEN ohxf g HiX|otn, M E + 1SO 14067-aligned partial CFP boundary (Cradle-to- : :
HH 7bs €8 w0l= HES ottt Gate only) prevents methodological inflation and onzN Z2L
improves comparability across products.
- APl 4 OF7 [k = Altt 39| Xt 52t E 7HsSHA| 5HH,
CARE IDQ| DPP &I EZ2 20| Aetst Eotg X|HTICt « API-first architecture enables automated - n
calculations and frictionless integration with CARE
- IR Cha e Blojofs 7 A4 WA QRIS A, ID's DPP workflows.
et SE%XIES HUHOZ Ol = Y= YAo=z . .
wistsH0] H 2Bt + Customerfacing translation layer converts complex

environmental metrics into intuitive formats IP——

without altering underlying calculations.
1[0|E1E - Support for MSMEs, offering a scientifically ; |

2 =0QlCt. grounded but operationally simple pathway for
environmental data adoption. E =3
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To avoid misinterpretation, regulatory overreach, or inadvertent
greenwashing, CIRCLE intentionally limits its analytical scope:

+ Not a full LCA — the model excludes Use-cycle and

Disposal stages in accordance with the approved
Cradle-to-Gate boundary defined in the jointly
developed methodology.

- Relies on secondary datasets provided by the

Carbon Neutrality Research Institute; accuracy

is contingent on the quality, completeness, and
representativeness of upstream data supplied by
brands or suppliers.

+ Does not validate supplier claims — CIRCLE

performs calculations but does not authenticate
third-party declarations, material disclosures, or
process-level performance claims.

« Transport modelling follows a hierarchical method:

(1) When origin and destination ports exist in the
Korea Hydrographic and Oceanographic Agency
database, CIRCLE calculates distances using this
port-to-port dataset;

(2) Only when such port information is missing

or incomplete does the system apply a fallback
default using the China — Korea maritime

route constant defined in the original research
document. Future versions may incorporate more
granular or automated route differentiation.

+ Not suitable for certified environmental claims,

regulatory submissions requiring primary, audit-
grade data, or marketing communications that
assume high-precision environmental modelling.

These constraints are disclosed transparently in the API documentation
to support responsible interpretation and appropriate use within the DPP
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CARE ID is actively exploring technical and institutional
collaborations to strengthen the scientific basis of CIRCLE,

« Integration with accredited LCA databases and

sustainability data providers.

- More granular, region-specific emission factors

and process datasets.

+ Optional advanced modules for brands that want

higherresolution impact modelling.

- Linked-data compatibility to align with emerging

DPP standards, ontologies, and global data spaces.

- Partnerships with academic institutions to validate

methodology and build shared knowledge for
MSMEs.

The long-term vision is for CIRCLE to become a public environmental
calculation layer that supports more inclusive and equitable DPP
adoption across the global textile and fashion supply chain.
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70 CASE STUDIES AND

CASE STUDIES EARLY IMPLEMENTATION
AND EARLY A2l 917 % 7| 7
IMPLEMENTATION
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This chapter documents how CARE ID tested Digital Product
Passport (DPP) implementation in Korea through early pilots with
domestic brands and institutions. It moves from controlled microbrand
experimentation to field demonstrations and industry-grade pilots,
distilling practical lessons on adoption feasibility, user perception, and
data readiness under real operating constraints.

0x

ET
[y
Z oy
ot o
0 N ofm

oM ot ot
i}

=
02 19 %A -

==}
=%

rot
o I}
T

ct.

> 1o > >

2oy
>

E}EM" ALK} QI JL‘

mo b rx T L rir

ot 1
o

PILOT 1 — MSME ADOPTION:

DPP-NATIVE MICROBRAND AND

KOREAN COLLABORATIONS
: AI'E“ ﬂ ¥ X7 ._‘l melzl 1 — SA-BAIIY AE:

DPP Hl0|E|:= H:E 8 2y siziAlele] HYl

~N
—

7|&=9| £7| DPP &3 ﬁ—_r‘E ot O X AH| A0 £XFe o120 Early DPP experimentation has largely centred on luxury and
Qege| gl oo = 2 $8|0] 2CHDeloitte, 2024). premium brands with the resources to invest in traceability and
SB{L} S I A MENAQ| A1|7|9=|+|_| or=2 o|So| Algl2 48  digital services (Deloitte, 2024). In Korea, however, the adoption
Jts3t pol Az= E*H‘r ZIAF0|CHKOFOTI, 2024). pathway must work for MSMEs that form the backbone of the
fashion ecosystem (KOFQOTI, 2024).

O|of| cch2f mbd=d 12 CF Sf= 0| F=23UCE . ; .
Pilot 1 tests a single core question:

DPP7} H=st M| &4 2|27} How do korean msmes respond
OF, HIXILIA 7HXIE ’é% lE to dpp when it is introduced into
S TAZMI/EHUR R ongoing business operations as
sstE o, stz2ol SA-H 1 a value-adding tool, rather than
Of[[st B2} £ kA2 HO E ? as a regulatory obligation?

o

CARE ID= 0| 20| Eol7| s A= 2etxol = Iix| 22 2 2Lt CARE ID examined this through two complementary routes:

. DPP {[0|E|E O}0|2 &2 HAH = (ZAE E|-—E— - A DPP-native microbrand (Lost Town Supply,
MEZ2}0|, LTS) 2% AT1E Ef LYSL0f|A] 2 LTS) to experience constraints from inside a
s sAxo 2 _)'\_x. small team and validate what is realistically

H|f AteFS EIE %’ i P
collectable and maintainable.

2|7t 7Hs 2t HolE

[
) 2

- Collaborations with existing Korean MSME
brands to observe DPP adoption in live
operations—especially for authentication,
ownership registration, and storytelling.

Al

e |> FHo
00 Hn 0f I
ot

I

CARE IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT




71 1 LOST TOWN SUPPLY:
CREATING A DPP-NATIVE
MICROBRAND

EAE Et2 AZ210|: DPP HIO|E[E A2 HAE 7%

8 7.1. 2AE EI2 MEZ}0|
Figure 7.1. Lost Town Supply

ELE Ef E20|(LTS)= CARE IDS| 22|Af  Lost Town Supply (LTS) is an independent

ol 23| |-01|A-| 2024 10 Mzlsl =21 A microbrand founded in October 2024 under
a5 gy 5 |Ct. melzd 19| 2| mat, LTS=  Yune Inc., the parent company of CARE ID.
x7| CHA|=E DPP7F LiXH3HEl ‘DPP Ljojg|z’  Forthe purposes of Pilot 1, LTS functioned as
Al ﬂfE 2 7|s3omn, 0|_ °H CAREID: @ DPP-native lab partner, .enabling CARE ID
w8 € s Dprg s oz IO Nl e oo
o224 1I =3 01|A1 q45g = Nl‘iilih

outset.

8 7.2. 2AE E2 MEZH0|
DPP QIEiTOIA ) -G - o D -
Figure 7.2. Lost Town Supply e - st
DPP Interface
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Rather than observing DPP solely as a technology
provider, CARE ID worked alongside LTS to
experience DPP implementation under the same
operational constraints faced by a small Korean
fashion brand.

Objectives of LTS
LTS was designed to:

1. Simulate the real constraints and priorities
of a Korean fashion MSME

Operating with limited staff, constrained
timelines, and real budget pressure, LTS
functioned as a proxy for a micro fashion
brand that must prioritise sell-through,
production schedules, and cash flow
over abstract frameworks or reporting
completeness.

2. Integrate traceability and disclosure into
brand planning without distorting commmercial
design decisions

LTS examined how DPP requirements
could be integrated into brand planning
and communication without compromising
commercial design priorities. Core decisions
on fabrics, finishes, trims, and aesthetics
remained driven by market positioning
and brand identity, while traceability and
disclosure were incorporated pragmatically
into feasible areas such as supplier selection,
care-label configuration, and narrative
content. Traceability was treated as a
structural layer that must coexist with real-
world constraints on timelines, costs, and
brand survival.

3. Identify operational constraints and areas
of tangible DPP value for MSMEs

Each additional data field, information
request, or labelling choice was evaluated
against the actual workload of a small team
and its perceived benefit to the brand. This
made it possible to distinguish between
“nice-to-have” information and data that
meaningfully supports product identity, trust,
and communication value.

Through this setup, CARE ID tested its tools,
workflows, and assumptions under realistic
MSME operating conditions, with LTS
serving as a stand-in for a Korean microbrand
balancing production delivery and DPP
experimentation.
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Figure 7.3. Lost Town Supply
DPP Interface
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CASE STUDIES AND EARLY IMPLEMENTATION

Operational learnings from LTS

The LTS experiment produced several
operational insights that directly shaped
CARE ID's MSME-oriented approach.

Data availability is uneven along the value
chain.

Basic information such as fabric specifications,
primary supplier names, and retailer information
is usually available, even within small teams.
However, understanding what a material
has actually gone through—such as specific
finishing and dyeing processes, Tier 2-4
supplier details, and subcontracted stages
or process routes—is far more challenging.
Brands are often not accustomed to
requesting or storing this level of detail, and
many upstream partners do not systematically
disclose it.

From Spreadsheets to Structured
Workflows

The LTS case demonstrated that MSMEs
rarely have the capacity to manage complex
DPP inputs through static Excel templates.
Data entry became significantly more feasible
and sustainable when DPP structures were
delivered through clear, guided templates and
embedded within a Ul/UX-friendly SaaS admin
interface tailored to fashion production teams.
Compared to free-form tables, structured
prompts reduced input friction and lowered
reliance on specialist technical expertise.

88

O3 7.4. ADEANE vs.
CARE ID #2Xt &

Figure 7.4. Spreadsheet vs.
CARE ID Admin Form
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Figure 7.5. Lost Town Supply products DPPs
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Perceived value and affordability
are critical determinants of DPP

adoption for K-fashion MSMEs.

For Korean brands whose sales remain largely
domestic or Asia-focused, and which are not
yet directly exposed to ESPR requirements,
DPP adoption is unlikely unless it delivers
clear new value—such as product
authentication, ownership-related services,
differentiated storytelling, or enhanced
credibility—and is offered at a cost level
aligned with MSME realities. Otherwise,
DPP is experienced simply as an additional
administrative layer that is difficult to justify
against current business pressures.

#h x

o ki "
278 ERE HEeEl

o ~ | 60 %

¥ SLOW B0V R-LKEPANTS PRV

L

% SLOW S0V A-LK

a4



71 2 MSME K-FASHION BRANDS
COLLABORATIONS
IN PRACTICE : VALUE

O

O

CREATION BEFORE
REGULATION
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a8 7.6. M1 28 858
Figure 7.6. Thug Club lookbook

CARE ID engaged with over 30 Korean
fashion brands at varying levels of DPP
readiness. Several brands have since
embedded CARE ID DPPs into live
production, including Thug Club (33,028
DPPs) issued and applied to garments by
the end of 2025.
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These collaborations were conducted
under an R&D-funded pilot framework,
enabling brands to engage with CARE
ID’s SaaS platform without upfront licence
costs. Rather than leading with compliance
language, CARE ID framed DPP around four
tangible value propositions.
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Authentication and anti-

B counterfeit assurance
2 SAEM AX=7t =2 EHE  Brands with strong visibility in secondary and
S F2INE ME| @S5 7tstt 4S8 resale channels tended to view DPP primarily
HFL|ZSO 2 QIAIBNCE 0|52 s{H  as a mechanism for attaching a verifiable
= 00|Ell k9| QR TEZ F{|of2flo|Lt  identity to each individual item. By deploying
72 ®MBsl0], HED} 9 XE S Bt serialised, item-level QR codes through care
G| Z23UCH 0|2{3t M2t M DPPE= 7| labels or QR stickers on hang tggs_, thgse
ol apsiz) oS m2 00 st 7HYS | brfr:d? useg DtPI;’ to cleartlrx]/ o_lls‘:jmgu.sh
N N ., authentic products from unauthorised copies.
M, 7IE etdar Aol g Aol S In this context, DPP functioned as an item-

Ol the| MZ Q15 Qlmatz 7| SUCt

level authentication infrastructure that could
be integrated into existing labels and swing
tags with minimal disruption to established
production and labelling workflows.

CAREID 0004 ID0O003 0002 AREID 0001

CARE ID #|oj2p
CARE ID label

38 7.7. CARE IDO OLO|® TP A0 2t
Figure 7.7. CARE ID©’s item-level care labels
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Figure 7.8. DPP interfaces designed
to reflect brand storytelling
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CASE STUDIES AND EARLY IMPLEMENTATION

Ownership registration

and lifecycle identity

CARE ID's DPP interface enables buyers or
wearers to register item ownership quickly and
securely, either at the point of purchase or at a
later stage. This supports a traceable ownership
history across exchanges, accountability
when items are resold, gifted, or transferred,
and provides a foundation for future service-
based brand interactions, including repair,
refurbishment, recall, and loyalty programmes.

For fashion brands, this eliminates the need
to build proprietary identity-management
infrastructure, as the DPP interface functions
as a shared, externalised infrastructure.

Brand aesthetics and digital storytelling
CARE ID created custom DPP design
templates aligned with each brand’s visual
identity. This allowed brands to extend their
design philosophy seamlessly into the digital
realm, with the DPP operating not only as a
data interface, but also as a communication
channel, a narrative layer on materials, making,
and values, and a branded digital touchpoint
consistent with the brand's existing look and
feel.

ANGEL HOOD ZIP-UP
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Trust building and market differentiation
For these MSMEs, DPP adoption was
motivated less by anticipated regulatory
pressure and more by identity, assurance
and communication value. It was perceived
not as a narrow “sustainability badge’ but
as a marketing and trust infrastructure
underpinning all product-related information
— from where a piece was made to how it
might be cared for, resold or maintained over
time.

For fashion brands with ambitions beyond
the domestic market, DPP also represented
early preparation for environments where
due diligence, traceability and item-level
disclosure are likely to become baseline
expectations.

SUMMARY OF PILOT 1

mpisl 1 9

It 12 DPP7LLTSSH 22 DPP HO|E|E A4
@ HUE A0 AR CIXFRl | RE| BAE
2 M A0 SEHE T, Tt 7R CHS 4EHo] o
LI HE o|7< ES =] =% AEZ|EIZIS X|6tH=
AR V|ENE BHES SO NS E B2, B
M7IHOIME SE2] =8 7HSOtH HEH

2 o0|7tASE EHELL

= CARE ID7t 4. GAM7|¢] &S
Jnt =S 2A5H= | 7|80l &
, SAlOf| & FHeto] Hofdh= 37K 2 E0
N HEE THs 22 0|ofX|= JHEH A2 A

Pilot 1 demonstrates that MSME adoption
of DPP is both feasible and strategically
meaningful when DPP is embedded into
brand processes from the design stage—
as demonstrated by LTS, a DPP-native
microbrand—and when it is positioned
as a tool for authentication, ownership
registration, and storytelling through existing
product labels, rather than as a purely
regulatory requirement.

These findings form the foundation for
designing MSME-focused onboarding
programmes, data structures, and tooling
within CARE ID, and provide both a
conceptual and practical bridge to Pilot 2,
where these approaches are tested in a
public, industry-wide setting.
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72 PILOT 2 — FIELD DEMONSTRATION AT
PREVIEW IN SEOUL (PIS) 2025: FIRST
APPLICATION OF DIGITAL PRODUCT
PASSPORTS TO “MADE-IN-KOREA"
PRODUCTS AND ON-SITE VISITOR
STUDY

Ol 2 — Z2|R 91 ME 2025 3% 45 LY 2| = DPP XHE
“Made in Korea” M=} 2t2t2H A}

B ol st2 M Q AAABES|(KOFOTI)S| X2 of2H, 2L cHE ML miM  Supported by KOFQOTI, the pilot was presented at Preview in Seoul

3|91 2| 9l AMZ(PIS) 2025014 ZIHE|Qict 2 Alz2  (PIS) 2025, Korea's leading textile and fashion sourcing exhibition

|S2510]| CHH|SH LY M. A Atio] 27} Eke| LS & that brings together manufacturers, brands, and global buyers.

2 FAISH= SA(0f, Ab RHto| AXE 21312 2H 2 AXIE|QICH The pilot served as the country’s first national-level model for

preparing the Korean textile and fashion industry for the EU's 2027

DPP requirements, while simultaneously strengthening domestic
industrial competitiveness.
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HME SOl PoC EHAIS Ho, £ TIA| 2Z0il M DPP7F
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, BHEI=XIE AEdhs ol ZFE SEACL

Pilot 2 moved beyond brand-level pilots and used an industry
exhibition to test how DPP can be communicated, understood and
experienced in a public setting.

umm*
Korea’s
First DPP

-

J8 7.9. PIS 202500M TAIE A OOH #Z 7|8t ‘Made in Korea’ OE EIMZX
Figure 7.9. The First Data-verified “Made in Korea” Giant T-shirt Displayed at PIS 2025
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The stand combined:

. a three-times-scale garment with full item-level
DPP

. a visualised supply-chain wall showing each
manufacturing stage, and

. a structured on-site survey with a live dashboard to
assess awareness, perceived value and preferred
interaction modes.

The aim was twofold:

1. to demonstrate that a predominantly Korean
supply chain can support DPP-aligned traceability
more effectively, and

2. to understand how industry visitors and
practitioners interpret and respond to DPP when
they encounter it in a concrete, tactile format.

28 S 2 OXE HMS o (DPP) Za7HAl

Figure 7.10. Production process of the oversized T-shirt exhibited at PIS 2025: from raw material
stage to the Digital Product Passport (DPP).
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EXTENSION TO PIS:
KOREA'S FIRST “"MADE IN
KOREA” DPP GARMENT

PISZ9| %t st x| X 9| “ijo|= oI Fz|o}”’ DPP 9|&

B =H HAE Z2E S 7|8 T AS 0| &
M= oEA FHE = JA=XIE B3| 24,
CARE ID= 2ZAE E}2 MZ2t0|(LTS) & Ch
o I MELet H2{st0] =0 H S HE =
ot DPP Mg o|FE UL olie Z2HEE
X&7tset &0, ¥s S0, CIXE FHE=E &
oot QHALO|= E|MX 2, o= X| x| 2 7|8t
DPP && O|F A2 A= ALt

0| 9|7 = ChE RASS SHLIZ S&lsh= S218

5 Qs /1F 021 YAt
Lf I 2 A 2

« NFC/QR 7|t ofo|&l £t2| DPP FZ

Hi oM
11}

F A MEL

- Cixtel Y AER| )2 —

ZEAE Et2 ME20|(LTS)

LTS= CARE ID2| ZZ|ALRI 23(FF)

MBto S A7 HAS 2, HE 2D}

MzoIS 7|2lstn S2IH Cixfoln Cix/
Ct

HH|ME AHsts AER| XS ST

2 =5 —
FE|HEZ|(DOORI FACTORY)

e A7 2H ZEoE, et % A
&2 eoln Fufol 23 o)

o o
so] £ 7Hs 42 st

ra |
o
AH
o

CASE STUDIES AND EARLY IMPLEMENTATION

To demonstrate what a fully traceable,
domestically anchored ecosystem could
look like in practice, CARE ID collaborated
with Lost Town Supply (LTS) and a group
of Korean partners to develop what was
positioned as Korea's first locally executed
DPP-enabled garment: an oversized t-shirt
integrating sustainable materials, traditional
craft and digital transparency.

The garment served as a physical proof-of-
concept linking:

- certified organic fibre and yarns,
- Korean manufacturing and dyeing, and
- item-level DPP access via NFC/QR.

Key collaboration partners

+ Design & narrative direction —
Lost Town Supply (LTS)
An independent microbrand
under Yune Inc., responsible
for concept, silhouette and the
narrative bridge between physical
design and digital identity.

+ Organic fabric (GOTS-certified) —
KAYJUNE COMPANY
Korea's pioneering organic cotton
specialist, supplying certified
organic fabric and demonstrating
how verified materials can be
embedded into DPP datasets.

+ Domestic manufacturing —
DOORI FACTORY
A Seoul-based garment factory
responsible for cutting and
sewing, enabling traceable, locally
executed garment production.
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Figure 7.11. DPP interface displaying GOTS-certified organic cotton fabric information from KayJdune Company
(raw material-yarn-fabric stages) and the linked GOTS certification document.
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PP 20| woid 2 SaEre| O O «NFC & FEHE Ef I M2 — + NFC and dual-band tag provision —
HZE SIS0 8% MY AX 24 X . g
3A Logics 3A Logics

Figure 7.13. DPP interface
displaying the natural handcrafted
dyeing process by Master Artisan
Jaeman Jeong using Jeju volcanic
scoria.
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O}o|El tte| DPP F S 9J3t 22 Supply of NFC and dual-band RFID
C =}

HIO|E| FH2|{2 M NFC & SoHHE tags acting as physical data carriers

RFID EiO= 23ic) for item-level DPP access.
+ Biodegradable label material —
Project 1907
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3 7.14. PIS 2025 MAOIA CIXE HE o
9| HIO|E H2|0j2 ZBE 3A LogicsAtel 5 ap . - = =
(NFC4RFID) 9:41 wil & ==

Figure 7.14. Dual label (NFC+RFID) Last Towa Suppiy 20f (Language)
by 3A Logics used as the data carrier
for the Digital Product Passport at

the PIS 2025 exhibition. 6. NFC Efi1(NFC/RFID Dual Band Tag)

MEw=

RSy oy oy, e

- M FM(K|F 2titS0]) — - Natural dyeing (Jeju volcanic scoria) = N
HrokEel — Master Jaeman Jung | oo w0z
M= AL 0|2 228t ME A XS] oA Traditional hand-dyeing using Jeju '

LY B, D MY AIZX}, 9%, AIE volcanic scoria, providing a c_oncrete

21} = 32 ME 20| @47} DPP X examé)lzof 'threaDr;);razt hetrltage
recorded within structures

LHoll 7|22 4= A= FHIA ARIE S - iy

st (process description, practitioner,

AN .

location, testing outcomes).
E|MZ 195 109

O O T £240§0] 2 A7) (3ALogics)

1Bk PET, SHLE RFOIE, : HAZ S C
(TDPS00MU), & 4L SXE

T LK R =L

sx;)g:lﬁ FEE O (YN ESPRUIS EA Y Loge r Wit S me 210f (Language)

HE W2
e 3otz 7.448% 2}'¥ (Blodegradable Label)

= Huwen MASE HREN §8

Town Snprly %od {Language) Liwt Town Sngpry %od {Language)

Town £ Ty 4f (Language) Livg# Town £ Ty ¥4 Language)
Awyw nwy gy Awyw

5. 4912 (Natural Dycing) 5. 149125 (Natural Dyeing) 5. 4912 (Natural Dycing) 5. 4912 (Natural Dyeing)

Project1907

T B0 HoHeE ° T Bth0| ot ° T Bh0| HoHee ° T Bh0| HoHeE °

czeld

WY A (BN PURNR S -4569) WY A (PNS PURNN MS-4569) TN 0 (BNS PUBNN M5-4568) WY A (BN PURNR S -4569)

HEY SN 47« 4 U2 28
WIS WAL BLIVE 376 WIE SV BN 376 WIS VA BLIVE 36 WIE WA BLINE 376

S THNG O T e & S THENG 01 I M & Y S THNG O T e & N S THNG O T e & TUOV AUSTRIA OK compost INDUSTRIAL

USDA Certified Biobased

#, 2FATULE), B BUE0| MR #, 2H(ATULE), B R2E0I MR #, 2FATUSE), B RUE0| MR #, 2F(ATULE), B RUE0| MR

L
FPALL 7108 R10] 100% S UY ZPAL 710 R0| 100% FHEE U FPAL 7100 R10] 100% SHESE UY FPAL 7100 R10] 100% S U

O3 7.15. O E[MAO| FHo2taz
o

ABE Project 19079 MEdy o i
LT LT R LT NOIE s|ui2} AN B Jks
Figure 7.15. Biodegradable : Uyt U SAB M| Bt 23X
WY T T TBYE0 ML O SRS DY T W A0 T O SRS BE YT WY MEA0 MR O SROT BN YT R MEA0 ML O SROT BN fObTiC de\/eloped b\/ PTOjeCt 19@7)
s s s n used as the care label for the e 2159 018
O O oversized T-shirt exhibited. —
CASE STUDIES AND EARLY IMPLEMENTATION 98 99 CARE IDO© WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT



el =55

2 Y2 T 9| = HE QtollM FL ZHK[ALE
HE0| S 7ts%t I M, X[£Its *IH es|
£, 72|10 SEHOH-AIHMEA QIS5 HEE
ot ™ at™ CIX|E FMME DPP ZE = —_rl°._4§
= UAEXIE 2BH| s HA = AL

Al 7Hs ot | LS| It 7S, EM, S, 2pH,
CIXE Sat s ™2 25 ZLHi|A —1‘—60” |, o
E E3f| Z2| 5 21 MS 202501 A A T 2EA|
Kol A ®AIE & U MEE £2 l\/Iadem Korea’
DPP 2|F = = EE2]0| 2t E|ACE

FHM | 9 715X nAre

2 DZHMEE 240 3 Y2 DPP 31} ot=2
ARt 2t N E5] SR otA|QF AA| Atel|E B
H E2{=4ct

g 9 2A 7|

7|0|F= HmL|et o] F7|Zt M= A S FXI3H
2RI TE 71 e

& T9I7Hx] ofojxl ot
= $27} ERfC

0
R _|£‘i
o

re

>

i

ru|o
[
rlo
2 0
- N

EEl Hat= GOTS = 0CS 21
LML, ¥ BX1|£t ot=0f| M O|F 02

| AMX= SF EM S HAHIE S3ll =
K|S TH1(0f): Q1) 77EK|i= 2=%{0] 7HS UL

r_E ofr

o9
t

N

o)

JBL Heks S E
9 HolEf= Feir|Y
olsl| RIZE|X| ekotct

Al ESPR Z2||Qd 42'9
I01IA1 e 29
B, ®IAK] 27t e K|S, AFARE H O B
o0y, S Ek|o| 2

rH‘ r°*

:l:

;O

m

e et zk 2

H| 7|chxlof| 2gtste =2 E1|0|E1% =tH st
M, Tier 4 H|O|E =t 7} 4

S SR M2 %‘9*3I HOo{EL

1
__IJ.
|= STk Of2{2t Biztoj Al £ Tz ¥
=
I‘__|-

%
1
|0
Hu
4
P
i)

ror =

oA

SR|AL 9 EApRY
204 HIZ TPHOM ZXA S L2 St A 9
Atet Heto] gols|Qit

CASE STUDIES AND EARLY IMPLEMENTATION

Purpose of The Collaboration

The collaboration was designed to test
whether Korean value-chain actors could
collectively realise, within a single garment,
a DPP-aligned model that integrates verified
local production, sustainable material use,
and end-to-end digital traceability—Ilinking
process data, test reports, and certifications
within a unified DPP interface.

All feasible processes—including fabric
processing, dyeing, sewing, labelling, and
digital integration—were executed in Korea,
resulting in a credible “Made in Korea” DPP
garment prototype presented to industry and
policymakers at Preview in Seoul 2025.

Traceability Limitations and

Technical Considerations

The project also surfaced important
l[imitations and edge cases that are
highly relevant for Annex IlI-type DPP
implementations and for the Korean context.

Raw material and yam origin

Even when working with a long-established,
trusted organic specialist such as KAYJUNE
COMPANY, full farm-level visibility remained
out of reach:

The cotton used was certified organic under
either GOTS or OCS. Fabric production
took place in Korea, and the origin of the
cotton could be traced to the country and
regional level (e.g., India) through invoice
documentation and certification systems.

However, exact farm or field location
and farm-level data were not disclosed
by upstream suppliers, primarily due to
commercial confidentiality and competitive
considerations.

Under the current ESPR framework and
ongoing discussions on DPP for textiles,
disclosure is generally understood to focus
on material type, certification status, country/
region of origin and economic operators,
rather than precise farm geolocation. In that
sense, the level of detail achieved in this
pilot is aligned with current expectations,
while highlighting the structural difficulty of
achieving farm-level data in practice.

Sewing thread and trims

For local manufacturing, the project
confronted similar limitations with sewing
thread and certain trims:
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- Threads were purchased via
Dongdaemun wholesale/retail
channels, where origin information
is typically not disclosed to
downstream brands.

+ In current ESPR/DPP discussions,
thread origin is not singled out as
a separate mandatory disclosure
category; rather, it is implicitly
included within overall material
composition and component
reporting.

This case therefore illustrates how seemingly
minor components can become blind spots
in traceability and why practical guidance on
the treatment of trims will be necessary for
DPP implementation.

Natural dyeing and process metrics
Natural dyeing was carried out in Master
Jung’s workshop using Jeju volcanic scoria,
salt and water, with water reused across
multiple dye baths.

From a DPP perspective:

+ The project did not generate a full
quantitative dataset on water use
or effluent volumes, partly because
water was reused and discharge
was small-scale and local.

+ Instead, the focus was on
documenting the process
qualitatively (materials used,
method, practitioner, location) and
on ensuring product safety through
a test report for the dyed material,
which was then linked to the DPP
display.

This highlights a broader methodological
question: for small-batch, craft-based
processes, it may be more realistic in
the short term to prioritise clear process
documentation and safety testing, while
gradually building the capacity to capture
more granular environmental metrics.

Tier model ambiguity in practice
The project also revealed tie-mapping
challenges:

+ CARE ID uses a tier model based
broadly on global textile practice
(e.g. Tier 0 — final product/brand,
Tier 1 — garment factory,

Tier 2 — fabric mill, Tier 3 — spinner,
Tier 4 — raw material/fibre source).

CARE IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT
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Figure 7.16.

Tier

Stakeholders by tier and their key responsibilities

OIBH2AAIXE =0 MY
Stakeholder Key Responsibilities
Tier @ BE AE MBS AFO EAsts FHZE, HE 712 -CXQ-22HY 3 AHKF FF Jgs g
Brand The entity placing the final product on the market; responsible for
product planning, design, branding, and acting as the customer
touchpoint.
Tier 1 M 3% A SIS 28l AX QRS Mi-BActe THE, 2ME MEIE 0|R01F
Garment Factory The stage of producing and sewing garments using fabrics and trims
where finished product manufacturing takes place
Tier 2 dt 3T YRE HFAIE AR -HAGI0] §HES M ofd, FMItE 3FOl ZeE &+~ US
Fabric Mill The stage of producing fabric by weaving or knitting spun yarn; may
include dyeing and processing.
Tier 3 S HR MRS AE JIZtte HAZE, 012 A 4Ao 7RVt He 3F
Spinner The stage of processing raw fibers into yarn, serving as the foundation
for fabric production
Tier 4 2 / H8 32 M- -BENR S FMEE MA-xiFSHE HAR, THIARES LT sigE

The stage of producing or extracting row materials such as cotton
wool, and synthetic fibers; marks the starting point of the value chain

Raw Material / Fibre Source

- J2{Lt A THM Aol M s S5 0j= + In practice, fashion production
o|= cte| HAOo|Lt £7120| 0|20 X|= often involves post-garment
Z27} oo}, o]2{gt 20| MEEol dyeing or finishing qt the whole-
‘of A E2| ZAI E|0] X0l KEtS| garment _stage, yvh|ci1“does not
SEBIR Q4 AL} HISHEA| A At neay into a Inear upstream-
s nly” tier nce. For instan
LTS El£e| 22, 25 0% DY ey UEPRetIeG: Rerlinenes
N the LTS t-shirt required a nuanced
O|F CHe| Mol M ZH E4 2 nafot . .
h N N tier interpretation for garment-
SCH M5t g2t 0] of4{0] 27 level natural dyeing conducted
E|ACE. after sewing that sit between
conventional tier definitions.
Ol= 2| F Bfe| 7t3, ALO|2E, =M, MMt
2o 5t2 AHY|E EatsH= DPP A|AEIOA= T This underlines the need for flexible tier
HE| E|0] 2XT} Ol Soist E|of A7 =4x  modelling within DPP systems, especially
218 HOZECH EUHO 2, 2 ‘Made in Korea’  [OT Use cases that include garment-level
DPP 9|2= & 7jx| A&t S A|0f AeUBiCt finishing, u‘p‘x:yclm_g, repa|’r’ or re-dyeing.
Overall, the “Made in Korea” DPP garment
served a dual purpose:
S{Le U 7% JHKI A& ESPR 1A phed PHIP
S B =/9= = olpg|oio . g
ot ¥ ”f’ d2 20E D2 EEFIOIUCH, T it acted as a positive prototype of what a
B oLt o= IHE MRHNM DPPE 2 X292 |5cally anchored, ESPR-aware product can
TS Plol sl ZsloF 2 =AY SHu BRI ook like, and it exposed practical traceability
NE = MBSt KLk gaps and modelling questions that must be

addressed if DPP for Korean fashion is to be
both ambitious and operationally realistic.
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Figure 7.17. PIS 2025
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INSIGHTS FROM THE PIS
2025 ON-SITE SURVEY
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To assess sector readiness alongside user
facing perception and adoption potential,
CARE ID conducted a structured survey
supported by a live dashboard with 152
respondents during PIS 2025.

Awareness & Initial Perception
+ 375% (57 respondents) had never
encountered the term DPP before
— baseline awareness remains low
but teachable.

+ 80.9% (123 respondents) reported
a positive first impression — visual
clarity and practicality were highly
effective.

Perceived Practical Value
+ 86.2% (131 respondents) found
the system useful, citing:
- material and origin information,
- verification functions,
- transparent production details.
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CASE STUDIES AND EARLY IMPLEMENTATION

Willingness to Use
+ 86.2% (131 respondents) indicated
that they would be willing to use
products with a DPP in the future.

Preferred Point of Access
+ 32.9% (50 respondents) preferred
physical label access via QR/NFC,
indicating trust in embedded,
verifiable product-linked interfaces.

Most Prioritised Information
< 69.1% (105 respondents) prioritised
material composition and place-of-
production data, highlighting that
clarity of origin is the most valued
information category.

Impact on Decision-Making
+ 875% (133 respondents) said that
authentication features positively
influence purchase decisions
and confirmed that transparent
information increases trust toward
the brand.

Qualitative Feedback (80 open responses)
Frequent recommendations included:

- Accuracy: clear fibre composition,
precise origin details, certified
factory information

- Sustainability: explicit environmental
data (emissions, responsible
processing, working conditions)

« Accessibility: direct links, simplified
interfaces, and structured receipt-like
formats

Synthesis

The pilot confirmed that DPP is understood
as a trust-based information framework,
not merely a sustainability tool. The strong
preference for QR/NFC labels indicates
the need for direct, physical, product-
linked access points within Korea's DPP
ecosystem.
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PILOT 3 — BUILDING LCA READINESS

THROUGH DPP ARCHITECTURE

I}221 3 — DPP OF7|ElIA] 7|%ke] LCA TS XA 7155

BLACK YAK

ag 7.18. FITI (CESEEM) x

fFiwi
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HIE AM 3L

che mppEs

T1-CMT-2024-CN-002

CN2024-PA418-001

CN
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Figure 7.18. FITI (CESEEM) x BLACK YAK x CARE IDO DPP

B 708 FITI A7l D87 MEFS, S0k 53/ X4 715 SofLIT;
24 CARE ID©

Contributing authors: Bongkyun Ko, Director at FITI Testing &
Research Institute and Jung Hoe Wook, Sustainability Manager at
BLACKYAK; analysis by CARE ID©

2 OS2 A HE AR (MOTIR)ZE K| #5kH= At AL BhR|Z, FITI AlEHA

T1910| BT AS7|BHO 2 A 0I510] KIBE|QIC) 2 TH= 3H2 M THM AF This DPP pilot was conducted as part of an ihdustrial research prpject

oio| Al b2 BHAS CHAFO = DPPO| S31%l 0f0|& Ee| M Em7IE 7 funded by the I\/IOTlIR and led by the. ‘FITIT‘est‘mg-& Research Institute.

Siste o mest 7™ A Jbs A, 317, 021 AN KA HESHE The pr_OJect e><_am|ned th_e fga3|blllty, Ilmlta‘luons, and .structural

HS BEe St} co_nd_|t|ons for |mp|emer_1t|ng item-level LCA integrated mtp DPPs

RE= 2 within real industrial environments across the Korean fashion and
textile sector.

2 IRNEE QA O|M HHAo| ME X ES CHACE AN it 382 2t

Zoj|M SHE|RACE o] pHO| A H0|E AR 2EM, CIXIE A5E9/ &7  The project was implemented using pre-mass-production sample

o, AAEZ 1K} HIo|E o] HetE It Mul Zte SAX Kekg HA|RoZ products within real production and supply-chain environments. It

HISIACE EU DPP 23 =o| S8F2 Tajste|, = melzie chstni= =iy explicitly accounted for practical constraints such as fragmented

Aboto| BITH CIZAO| A B TSt SIAIN Al JH=MS o MEH O 2 HES} data ownership, uneven digital maturity, and limited availability

= XS Soirt of primary upstream data. While EU DPP developments were
considered, the pilot prioritised realistic applicability within current
domestic industrial conditions in Korea.
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Within this government-funded framework,
roles and responsibilities were clearly defined:

- FITI served as the project lead and
scientific authority for CESEEM (the
DPP data space), responsible for LCA
methodology design, calculation logic,
interpretation and expert validation.

+ BLACKYAK participated as the pilot brand
and REO, providing product- and process-
level data within realistic operational,
commercial and disclosure boundaries.

- CARE ID was selected by FITI as the
technical service provider and led the
implementation of the data space—
oriented DPP proof of concept, a core
component of the CESEEM project.

This governance structure explicitly
distinguishes scientific authority from
technical implementation, ensuring
methodological integrity while enabling
system-level experimentation.

PURPOSE AND SCOPE OF

THE PILOT
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CASE STUDIES AND EARLY IMPLEMENTATION

The pilot was intentionally designed as
a minimum-viable DPP implementation,
aligned with the actual data availability
currently faced by the brand under existing
industrial conditions. Its objective was not to
produce complete or fully verifiable item-level
LCA results.

Instead, the pilot sought to demonstrate
how: existing enterprise data already
collected through testing, certification and
supply-chain documentation,expert-produced
LCA assessments, and clearly defined
system boundaries can be structurally
connected, contextualised and transparently
represented through a DPP architecture.

Given current data constraints, the assessment
operated within a gate-to-gate and scenario-
based scope. Use-phase, maintenance and
end-of-life stages were explicitly excluded and
documented as out-of-scope, acknowledging
present limitations in data continuity, traceability
and independent verification.
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CARE ID©'S ROLE:
TECHNICAL ENABLER
OF A DATA-SPACE-
ORIENTED DPP
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CARE IDO© WHITE PAPER KOREA’

In this pilot, CARE ID functioned as the
technical enabler, translating FITI (CESEEM)'s
research objectives into a product-level
digital architecture by providing the system
architecture, data-modelling logic, and
platform capabilities required to operationalise
the data-space model within real industrial
environments.

Through this role, CARE ID enabled structured
data exchange and interoperability testing
across textile and fashion production contexts,
delivering a full-stack DPP solution tailored to
the operational characteristics of the sector.

CARE ID’s existing DPP platform was
leveraged to:

- structure item-level product and
process data fields,

- map enterprise-available data
sources across production stages,

- reference expert-produced LCA
outputs without reinterpretation or
maodification, and

- test interoperability concepts
consistent with data-space thinking,
within a clearly defined PoC scope.

CARE ID did not generate, adjust, or validate
LCA results. All scientific interpretation
remained under the authority of FITI. This
collaboration therefore positions CARE ID as
a DPP infrastructure provider with data-space
readiness, rather than a methodological
authority.
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CASE STUDIES AND EARLY IMPLEMENTATION

—_—

Operational Perspective of the
Responsible Economic Operator

In this pilot, operational feedback was
collected from Jung Hoe Wook, Sustainability
Manager at BLACK YAK, representing
the participating brand’s perspective.
The observations below reflect practical
considerations related to effectiveness,
operational workload, and implementation
sequencing when applying DPP LCA, and
EPRrequirements under real industrial
conditions.

Why Brands Engage in DPP

Before Legal Obligation

BLACK YAK emphasised that the primary
motivation for adopting DPP lies not in
fulfilling immediate legal obligations, but
in proactively responding to changes in
distribution channels and trading structures.
A gradual tendency has been observed in
certain European markets to assess brands’
levels of DPP preparedness, and the brand
considers that such shifts may influence
future trading conditions.

Interoperability as aTrust-Based
Requirement, Not a Technical Option

A decisive factor in BLACK YAK's selection
of a DPP partner was trust in interoperability.
As brands cannot realistically track evolving
EU technical requirements internally, DPP
providers were perceived not merely as
solution vendors, but as a trusted translation
layer connecting European regulatory
frameworks with brand-level operations.
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How the Level Structure Enables
Scalable and Realistic Adoption
BLACKYAK assessed that CARE ID’s five-
level DPP structure reflects a natural and
realistic adoption curve aligned with actual
operational readiness. Data required at Levels
1-3 largely overlaps with existing product
specifications, ERP records, and aftersales
information, allowing early-stage adoption
with minimal disruption. By contrast, Levels
4-5—covering repair guidance, recycling
pathways, and end-of-life instructions—
represent a future-readiness layer that is
difficult to implement meaningfully in the
short term.

While it may be technically possible to
increase a DPP level through superficial
or minimal entries, such practices were
noted to risk undermining the purpose and
credibility of DPP The pilot instead reinforced
that DPP maturity must evolve in parallel
with actual operational capability, and that
scalability depends primarily on structural
integration within product planning and ERP
workflows rather than on the volume of data
disclosed.

Weight-Based Reporting: Practical
Adaptation Strategies

Weight-based reporting was initially
perceived as burdensome, as product weight
is not typically captured in routine brand
operations. However, the pilot identified a
practical adaptation pathway by leveraging
existing quality-control processes. For large
brands that already conduct finished-product
testing, incorporating “product weight” as an
additional test parameter enables material
inputs to be assessed more efficiently
and accurately on a weight basis, without
introducing new measurement workflows.

This approach was evaluated as a viable
compliance strategy, enabling clear and
verifiable waste-volume management while
avoiding additional operational burden or
exposure of sensitive information.

Reframing the Causes of Carbon

and LCA Data Gaps

BLACK YAK clearly stated that difficulties
in collecting LCA data arise from structural
constraints. Suppliers often encounter such
requests for the first time, and misalignment
between the entity receiving the data
request and the entity that actually holds
the data results in confusion and information
gaps. In routine factory operations, the
provision of such information is repeatedly
deprioritised.

CARE IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT
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CASE STUDIES AND EARLY IMPLEMENTATION

Limits of Brand Control in OEM-

Centric Supply Chains

The pilot reaffirmed that in OEM- and
vendorcentric supply chains, brands have
limited direct control over fabric scraps and
residual waste generated at factory level.
Challenges related to volume aggregation,
quality variability, and storage and logistics
costs significantly constrain the scalability of
recycling and fibre-recovery initiatives.

These constraints do not negate circularity
objectives; rather, they clarify the verifiable
boundaries of brand responsibility under
current industrial conditions. As a result,
secondary databases and standardised
reference data were identified as essential
infrastructure, not optional tools. LCA
readiness was thus reframed as an industry-
level data infrastructure challenge, rather than
a brand-level compliance failure.

Re-discovered Value of DPP from
Customer, Buyer, and Store Perspectives
One of the most unexpected findings of
the pilot was that customerexperience
value outweighed sustainability messaging.
Customer placed greater value on practical
information—such as functional explanations,
brand storytelling, product comparison, and
reduction of repetitive inquiries—than on
abstract environmental indicators. In this
context, DPP was reinterpreted as an in-store
self-service information kiosk and a tool that
reduces reliance on sales staff during peak
periods.

From Compliance Tool to

Business Infrastructure

BLACK YAK concluded that while DPP
typically enters organisations through a
compliance narrative, its long-term value lies
in operational efficiency, workload reduction,
improved buyer coommunication, and secured
market access. This perspective suggests
that DPP should be understood not merely
as a compliance mechanism, but as digital
product-information infrastructure that
incidentally enables regulatory compliance.
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5 EXPERT INSIGHT BY

DR. BONGKYUN KO,
FITI: FROM LCA
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A key insight articulated by Dr. Bongkyun Ko
(FITI CESEEM) is that conducting Life Cycle
Assessment (LCA) at the product or item
level faces fundamental limitations when
primary, site-specific data are not sufficiently
available. In practice, current LCA exercises
often rely on limited production-stage data—
typically concentrated at Tier 1T—while
reliable on-site data from upstream stages
remain difficult to obtain.

In particular, data collection challenges
persist across Tier 2 to Tier 4 of the supply
chain, where access to operational, facility-
level information is constrained by structural,
technical, and organisational barriers. As a
result, secondary data must often be applied,
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CASE STUDIES AND EARLY IMPLEMENTATION

especially for upstream processes, which in
turn requires access to up-to-date and sector
relevant life cycle inventory (LCI) databases.
Without such databases, the substitution
of primary data with secondary sources
risks introducing significant uncertainty and
inconsistency.

These challenges in securing supply-
chain-level primary data are not new; they
represent a long-standing structural issue
that requires sustained attention and
continuous improvement rather than one-
off technical solutions. From a DPP design
perspective, this underscores the need to
clearly define boundaries between verified
primary data and substituted secondary
data, and to establish transparent criteria for
managing the reliability and credibility of such
substitutions.

Furthermore, the observations above are
primarily grounded in the production-phase
perspective, where data are relatively static.
Looking ahead, additional and continuous
research is required to develop robust
scenario-based approaches for post-sale
and end-of-life stages, where data become
dynamic and evolve over time through use,
repair, reuse, and disposal.

Structural Constraints Identified

Through empirical implementation under
the MOTIR-funded CESEEM project, several
structural constraints were identified that
currently limit the feasibility of item-level LCA
in live industrial environments:

- Primary data acquisition at the
item level remains constrained,
particularly across upstream
suppliers and interfactory production
processes.

- Consistent definition of system
boundaries, process linkages,
and functional units is difficult to
maintain under real-world production
conditions.

+ As a result, numerical LCA outputs
are challenging to independently
verify, especially when they rely on
modelled, averaged, or proxy-based
inputs.

These limitations are not treated as
implementation shortcomings, but rather
as core research findings of the CESEEM
project. They highlight the structural
prerequisites that must be addressed before
robust and credible item-level LCA can be
realised.
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From Calculation to Readiness

Accordingly, Dr. Ko's analysis emphasises
that LCA readiness must precede LCA
calculation. Readiness is established through:

+ systematic mapping of available data
sources,

- explicit identification of missing or
weak data points, and

- staged progression of data maturity
over time.

Within this framework, the DPP functions
not as a calculation engine, but as a structural
readiness layer. Specifically, the DPP serves
as:

- a transparent map of existing and
missing data sources,

- a mechanism to surface structural
data gaps across production stages,
and

+ a forward-looking roadmap toward
future LCA feasibility.

Taken together, expert analysis and brand-level
operational feedback converge on a shared
conclusion: DPP should be positioned as a
transition and readiness mechanism, enabling
credible and stepwise progress toward
ESPR-aligned product transparency, without
conflating scientific authority, technical
infrastructure, or industrial responsibility.
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74 PILOT 4 — DDP FASHION-TECH
EXHIBITION AS A LIVING TESTBED

FOR DPP V5
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Figure 7.21. CARE ID@’s DPP interface evolution from V1 to Vb6
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(Exhibition period: 16 December 2025 — 12 May 2026)

CARE ID Version 5 (V5) represents a shift from data-oriented product
passports toward a customercentred Ul/UX framework. \Without
altering the underlying data schema, V5 prioritises multilingual
delivery (KR/EN/JP/CN) and interaction design—such as structured
storytelling, simplified scanning flows, intuitive iconography, and
brand-specific presentation templates—allowing DPP information to
function as a practical, customerfacing interface rather than a static
data display.

Pilot 4 is conducted within the DDP Fashion-Tech Exhibition held
at Dongdaemun Design Plaza (DDP), Seoul’s flagship public venue
for fashion, design, and technology. Unlike closed or invitation-only
pilots, this exhibition provides a publicly accessible, long-duration
environment in which DPPs are attached to physical products and
encountered directly by general visitors over an extended period.
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Figure 7.22. CARE IDO Exhibition at Dongdaemun Design Plaza (DDP), 2026

The exhibition is operated under a programme by the Seoul
Business Agency (SBA). CARE ID was selected through a
competitive process and granted dedicated exhibition space,
indicating that the project was assessed as suitable for public-facing
deployment of DPP technology.

Within this setting, selected garments and bags are equipped with
item-level DPP access via QR codes or NFC tags. Pilot 4 therefore
functions as a real-world deployment environment for testing DPP
V5 interfaces in direct association with physical products.
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74 1 PURPOSE OF PILOT 4:
PUBLIC PERCEPTION OF

CARE IDO V5
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CASE STUDIES AND EARLY IMPLEMENTATION

Building on the V5 framework outlined
above, Pilot 4 focuses on evaluating how
interface-level design choices are perceived,
understood, and valued by the public when
DPPs are encountered through physical
fashion products in an exhibition setting.

AE0] (Japanese)

LT

VITAMIN C COACH JACKET
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Ny 09kg 2025.09

'@ @ 1Y

The pilot examines not only whether visitors
scan DPPs, but also the underlying drivers of
engagement, the types of information most
frequently prioritised, and how concepts
such as circularity and lifecycle services
are cognitively understood when mediated
through a digital interface.

To support this analysis, CARE ID conducted
on-site visitor perception surveys throughout
the exhibition period. These surveys enable
systematic evaluation of comprehension,
perceived relevance, engagement patterns,
and the influence of specific UI/UX design
elements on trust and perceived value.

Based on this framework, the following V5

design elements were examined as part of
Pilot 4.
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Customer-First Storytelling

V5 introduces simplified origin narratives,
visual timelines and intuitive icons for
materials, processes and circularity stages.
These elements aim to make complex
product histories legible to visitors without
staff explanation, enabling independent
exploration of sustainability information.

Downstream Circularity Navigation

The interface is designed to guide users
through downstream lifecycle options,
including repair pathways (e.g. PLEATSMAMAS
lifetime repair service), resale or reuse potential,
take-back readiness, and care guidance
aimed at extending product lifespan. The
pilot evaluates whether visitors can clearly
recognise, understand, and assign value to
these downstream circular options.

Brand-Specific DPP designs

Each DPP is styled to reflect the brand’s
visual identity, ensuring alignment between
the product, its physical presentation and the
digital passport. The pilot assesses how brand-
aligned DPP designs affect clarity, aesthetic
coherence and user trust.

Enhanced Presentation of Matenal,
Process and Circularity Layers

Although V5 is primarily a Ul/UX-focused
redesign, it also introduces enhanced
structural frameworks for presenting
circularity-related information across material,
process, and lifecycle layers. These include
clearer visualisation of bio-based and recycled
content, R&D or experimental materials (e.g.
textile swatches developed by Harlie.K), local
manufacturing cues, certification badges, and
care icons. Together, these elements support
more legible and credible communication of
sustainability attributes and lifecycle services
to exhibition visitors.
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Figure 7.27. Harlie K product
DPP interface displayed at DDP
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Figure 7.28. Harlie K product
displayed at DDP
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- Activation mode: NFC tag embedded

NFC Ef in bag charm

- Adoption logic: Material innovation
and interaction-mode testing

This PoC examined how bio-based material
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Figure 7.29. Thug Club product
displayed at DDP
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Figure 7.30. Lost Town Supply
product DPP interface displayed
at DDP
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LostTown Supply and Thug Club
— Textile Apparel ltems

+ Activation mode: ltem-level QR codes
embedded in care labels

+ Adoption logic: End-to-end DPP V5
validation

Lost Town Supply served as an internal
testbed to validate DPP V5 activation
workflows, interface consistency, and
operational readiness under controlled
production conditions.
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Figure 7.81. Lost Town Supply product displayed at DDP
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Figure 7.32. ILAIL DPP
interface displayed at DDP
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Content-Complete DPP Demonstration
Cases (Non-Production Deployment)
The following cases presented fully
developed DPP V5 content at the exhibition,
using real and verified product information,
but were not deployed through live item-
level carriers or connected to production
systems during the pilot period.

ILAIL x The Woolmark* Company

— Premium Wool Knitwear

*Woolmark stands as the global authority
on wool. The Woolmark logo is one of the
most recognised and respected brands,
representing quality and pioneering excellence
from farm to finished product.

+ Deployment status: Content
Complete DPP (QR-linked)

- Adoption logic: Certified material
provenance

This PoC demonstrated how DPP V5 can
consolidate Woolmark-certified fibre data,
Australian wool origin, and Korea-based
manufacturing information into a customer
facing digital passport, translating traditionally
B2B certification data into an accessible
interface.
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Figure 7.88. ILAIL product displayed at DDP
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Figure 7.34. BLACK YAK DPP
interface displayed at DDP
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Figure 7.35. BLACK YAK product
displayed at DDP
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BLACKYAK — Apparel Items
« Deployment status: Content-complete DPP

- Adoption logic: Interface evaluation for
outdoor performance products

BLACKYAK participated with DPP content
designed to assess information hierarchy,
narrative clarity, and visual presentation for
technically complex apparel.
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CASE STUDIES AND EARLY IMPLEMENTATION
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Vegan Recycled Leather

Harlie.K — Textile R&D Swatches
(Recycled Cotton Blend)

+ Deployment status: Content-complete DPP

« Adoption logic: Early-stage material
transparency

These swatches tested DPP V5's ability to
present experimental materials, recycled-
content disclosure, and batch-level origin
information prior to product finalisation.
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Strategic Positioning Analysis

These PoCs illustrate how DPP V5 can
support diverse brand strategies—ranging
from operational circularity and certified
material trust to innovation-stage material
communication—while maintaining a
consistent interface framework adaptable to
different levels of deployment maturity.

For sustainability-oriented brands such as
BLACK YAK, Harlie K, PLEATSMAMA, and
ILAIL, transparency around origin, materials,
and production processes emerged as a
key point of differentiation within the Korean
market. In response to these priorities, CARE
ID DPP functioned not merely as a disclosure
interface, but as a trust-building mechanism,
a structured tool for clarifying product
information, and a strategic foundation
supporting future international expansion.

STATUS OF EVALUATION:
RESULTS PENDING
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Evaluation results for Pilot 4 are currently
being compiled. The DDP Fashion-Tech
Exhibition will run until 20 May 2026, during
which visitor interaction data continues to be
collected.

The assessment examines public engagement
with DPP V5, including scan behaviour (QR
versus NFC), navigation patterns within the
interface, comprehension of sustainability and
circularity concepts, and qualitative perceptions
related to clarity, trust, and perceived value.

A comprehensive analysis — covering
methodological design, evaluation criteria,
and empirical findings — will be released
after the exhibition as a standalone case
study on DPP V5 deployment.
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CASE STUDIES AND EARLY IMPLEMENTATION

=2

Across Pilots 1-4, early implementation demonstrates that DPP
adoption in Korea is shaped less by conceptual awareness than by
operational viability. The decisive factor is whether product-level
disclosure can function under real industry constraints — including
MSME capacity, fragmented sourcing structures, and uneven data
maturity.

First, adoption is anchored in immediate functional value rather than
regulatory anticipation. MSMEs engage when DPP operates as
practical infrastructure — supporting authentication, ownership
registration, and brand communication — rather than as a future
compliance mechanism. Public-facing testing further confirms
that users interpret DPP primarily as a credibility layer, prioritising
information that reduces ambiguity, particularly material composition
and production location.

Second, data availability is tiersensitive and structurally uneven.
While Tier 1 specifications are generally accessible, Tier 2—4
process visibility remains constrained by subcontracting complexity,
fragmented documentation practices, and cost-sensitive upstream
operations. Certain components, such as trims and accessories
sourced through wholesale channels, present persistent
provenance limitations. These conditions indicate that scalability
depends on phased expansion grounded in verifiable disclosure,
with upstream transparency strengthened progressively as
institutional and digital capacity matures.

Third, interface design functions as enabling infrastructure rather
than presentation. Structured templates, guided workflows, and
clear information architecture determine whether disclosed data
becomes intelligible and trustworthy for both industry actors and
the public. In MSME environments especially, administrative
structure substitutes for ad hoc reporting and transforms disclosure
from passive data display into an operational system.

These findings define the structural threshold under which DPP
can transition from pilot experimentation to scalable industry
deployment in Korea. The following chapter builds on this foundation
to outline a governance-aligned pathway for phased DPP expansion
within the domestic textile and fashion ecosystem.
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8.0 FROM PILOT EVIDENCE TO NATIONAL
STRATEGY: DPP ADOPTION
PATHWAYS FOR CIRCULAR FASHION
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This chapter translates pilot implementation evidence into a
structured national adoption pathway for Digital Product Passports
(DPPs) in Korea's textile and fashion sector. Rather than reiterating
regulatory obligations, it articulates how identity architecture, data
boundaries, workflow feasibility, and governance design can be
aligned with real industrial capacity to enable scalable deployment.

8.1 STRATEGIC PREMISES

M2Ex A

S2E BF K&

CIRPASS-2E Z ettt = | E&3t =2|= DPPE Et&tt 78| 2210] Ot,
HE Mofiz| Mol 28 2SS XIYst= %8-G0k

oIt 22 71e X 22 AlEetE Z )
o= HHA| Tl CIO|E{ 2t 2 E| T2t OfO|H Tl AlEE S WE 2T, =
M, THALE, 2| MY, MEE J|ISE HANCRE 73g = A22 of
Ol= HHH o7 Clo|H 2 E MZ =AU 2 Q7oK gi= HTUH 7
o =2|E HSstrt

HEDLELELTY-PN
B3 MR T A2 HIZ SR 43 ZH, T2 Mol XY elmetE %
AT QU uEl, SHE 24 B2 B SLYNIIY 2 CINY HEE
X}, 71 NAE 24 HSHEQl 452 840j2Hs TEM FotE S0 Zxfzt
Ct. 0j2{gt ZA2 DPP Z8) XIHIS B7H5 0P| SHS X 9iIt £ Aot
EOi| 42 HANOR AR

43 2% FHO| NN

ThUZ 1-49] 4 FTH T HENEIO RS £9/0| HATK| 2SS Hof
FCL AR A YIBER QoA AEXE E, 24 Bl0JE] S, IE{TO]
A o

a
2 AA IO 2E olo] SEHE = UKL Y ZHo = XHEFC =Y
&

, HAE el JHs o] 2fsl ZHRE|RACE

Global Standardisation Signals

International standardisation initiatives, including CIRPASS-2
and related EU-level technical discussions, position the DPP as
an operational identity-and-data framework supporting circular
activities across the product lifecycle. Current technical approaches
emphasise layered architectures in which item-level identification
can enable authentication, repair, reuse, resale, and recycling
functions even when initial disclosure remains limited to model-
or batch-level datasets. This layered framing enables progressive
implementation without presupposing comprehensive lifecycle
datasets from the outset.

Korea’s Readiness Constraints

Korea's textile and fashion ecosystem presents both structural
strengths and operational constraints. Strong manufacturing
capability, export orientation, and baseline digital infrastructure
coexist with fragmented documentation practices, uneven digital
maturity among MSMEs, and limited interoperability across legacy
systems. These factors do not prevent DPP adoption, but they
shape its feasible pace and sequencing.

What Pilot Evidence Demonstrates

Evidence from Pilots 1-4 confirms that regulatory alignment
alone does not secure adoption. Operability depends on whether
identity structures, minimum data scope, and interface architecture
can be integrated into existing industrial workflows without
disproportionate operational burden. The decisive variable is
implementation feasibility under real constraints.
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8.2 BARRIERS AND ENABLERS IDENTIFIED
THROUGH PILOT IMPLEMENTATION
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oHUS 73 BHof| M= DPP =2 XNolist= 28 20lah HAdel 2 Pilot implementation revealed a clear contrast between structural
THOME HHE IHs6HA THE AR A MA| MEHO| E=215)A| CHH| =] L} factors that hinder DPP adoption and practical design choices
EFCITH O|2{8t Zate X AM. 0|2 =07} ofL|at, HaE. 22 YA 7| 2o that enabled participation under real operational conditions.
7|Z= A 2| A Z 2 OOl A DPPE XM 73 208t R0 EXE Al These findings are grounded in direct implementation attempts
S 7|Hto| BHAHT} 20| 2ABHC} within existing industrial workflows across brands, suppliers, and

institutions, rather than abstract or theoretical analysis.

BARRIERS TO ADOPTION
OBSERVED IN PRACTICE

! THOM 2polEl @ Fh

8.2 1

oS! 718 At DPP =2 18| #X| XH|ECEH  Pilot implementation revealed that DPP
J|E MY YIEZZ 20| LHRE PEM. XXM X adoption was constrained less by regulatory
Zo|| QJ8H O I A ®|otE|= o2 LIEFLtCE Jpk|  intent than by structural and organisational
AbE MHHM S Z0| 2A, AL TAE, H|H7| conditions embedded in existing industrial
&=l Ao, ol M HOIEE St 2zt spe?nning paper records sprZadsheets
ok Bl &g 3oh =S Q70 TIXIE X and non-integrated inte’rnal systems—'
O Mpteel S4-SM7I™e] B2, oleiEt 22 significantly increased the effort required to
2 ZHE 2 £ S7H2 0o RL, consolidate and standardise product data. For

micro, small, and medium-sized enterprises

SAO BAHM 2| 2t CIXE H=E AktE (MSMEs) with limited digital resources,
DPP 4|0|E| QAFSHOf| CHESt 4 Ql=dzFo| I this fragmentation translated directly into
X2 3| o= QiCt o|2{8t ZkH= Hale. 252 heightened operational burden.
J M 2 AERHA ] ELXZ Qo OIS A9t
/O, 0= HIOJE HAMS oot &= Al At the same time, uneven digital maturity
ONZ=7| Fuko] £ b= Aol 3t AlZ|= ofatn]  2MONY MSMEs led to wide variation in their
7| Qoloz xaur} capa_crry to respond .to D_F_’P—related data
- : requirements. These disparities were further
amplified by inconsistent identifier usage
across supply chains, where misaligned
practices among brands, factories, and
logistics actors disrupted data continuity and
weakened confidence in traceability across
the product lifecycle.
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Figure 8.1. Key barriers to DPP adoption
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Inconsistent identifier usage across supply chains

Low awareness of DPP requirements (upstream)

These technical constraints were further
reinforced by low upstream awareness
of DPP requirements at planning and
production stages. Uncertainty around which
data needed to be collected, how it would be
verified, and how it would ultimately be used
reduced early engagement and heightened
concerns regarding data completeness
and reliability, increasing the perceived
complexity and cost of participation.
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ENABLERS SUPPORTING
PRACTICAL PARTICIPATION
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In contrast, pilot evidence demonstrated
that these barriers could be effectively
mitigated when DPP implementation was
supported by deliberate design choices
and workflow-aligned system architecture.
Template-first, standardised inputs, aligned
with the minimum data scope validated
through CIRPASS-2 pilot activities, replaced
fragmented documentation practices and
significantly reduced the effort required for
data consolidation.

By constraining inputs to clearly defined
fields, these templates lowered cognitive
load and reduced reliance on specialised
technical knowledge. In parallel, guided
admin environments compensated for
differences in internal digital capacity,
enabling MSMEs with varying levels of
digital maturity to participate within a shared
operational framework.

Crucially, interoperable ID & APIs enabled
continuity across brands, factories, and
logistics actors without requiring full
replacement of existing ERP or PLM
systems. This restored confidence in
traceability while minimising manual input
errors and retraining costs.

Finally, clarified purpose & verification
pathways improved engagement at
upstream stages. When planning and
production teams understood how their
data would be validated and used beyond
compliance, participation increased and
concerns regarding data reliability diminished.
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Figure 8.2. Key enablers for DPP adoption
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8.3 A PHASED NATIONAL ADOPTION

PATHWAY
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Korea's textile and fashion industry is not yet structurally oriented
toward EU-facing markets, where DPP-related regulatory
requirements are advancing most rapidly. Consequently, awareness
and operational readiness for product-level lifecycle disclosure
remain uneven, particularly among MSMEs. While domestic policy
discussions and selected R&D initiatives related to digital traceability
are progressing, coordinated implementation frameworks for
industry-wide transition are still in formation.

In this context, early DPP implementation has been driven by
voluntary industry initiatives, with infrastructure development often
preceding clear regulatory mandates or market-based incentives.
This creates a structural gap between transition expectations and
the scale of institutional support available to early adopters, limiting
immediate commercial motivation.

A sustainable national transition therefore depends not only
on technical feasibility, but on continued coordination between
regulatory direction, export strategy, and structured industry support
frameworks, ensuring that implementation costs and long-term
benefits are proportionately distributed across the ecosystem.

The phased pathway outlined below translates these structural
conditions into an actionable national framework

Phase 1: Identity Foundation and Minimum Verifiable Data

The first phase focuses on establishing an interoperable identity
architecture at item or batch level, alongside a clearly defined
minimum product-level dataset. Existing verified testing and
certification data should be reused wherever possible, avoiding
duplication of verification burdens. Entry into the system is
facilitated through structured, template-based digital workflows
designed to accommodate MSME capacity constraints.

Phase 2:Tier Expansion and Workflow Interoperability

The second phase progressively expands disclosure upstream,
harmonising identifier systems across supply-chain tiers and
strengthening event-based data capture relevant to repair, resale,
and recycling activities. Administrative dashboards and supplier
coordination tools support structured data continuity without
requiring systemic replacement of existing enterprise systems. The
objective is to consolidate interoperability and data flow integrity
while maintaining proportional implementation burdens.

Phase 3: Cross-Border Recognition and

Circular Operations Scaling

The third phase extends beyond domestic coordination, aligning
DPP implementation with evolving ESPR delegated acts,
prospective K-ESPR development, and international interoperability
frameworks. Structured cross-border recognition mechanisms —
including government-to-government (G2G) and government-to-
business (G2B) coordination — enhance enforcement clarity and
reduce compliance duplication in international value chains. At
this stage, DPP functions as enabling infrastructure for circular
operations at scale, supporting integration with recycling systems,
secondary markets, and international trade environments.
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« Clear allocation of data ownership and
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therefore functions as adoption infrastructure.
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infrastructure — supporting regulatory alignment, cross-border
interoperability, circular participation, and long-term industrial
competitiveness without imposing disproportionate structural
burdens on MSMEs.
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9.0 FUTURE DIRECTIONS OF
CARE ID©'S WORK

CARE ID©2| k& X7 kst

CARE ID9| &= &&52 2024-2025'd MU F7|E Sl ZHE o5 4
et J|s lmaf, J2| 1 MY 7[2r HEte] ¢ ;A V| 2 HINEIL

S2E oA T A2t d= A0 oS, OtAOF F2 HIZE X[Ho|
ESPR, CIXIE X ZF G (DPP) X XS a2dd M =22 FH|gof mhat,
CARE IDE thedt 7|s 7o FHIE gol =2 il 73S XEsl= &5

S Qlmat MSKZ ML HeS SFstn Art

CARE ID HIES 491014 AAcHs FH2PIECHS, HIZ A, 2to| At

012 HOlEf, 23t TS 0[S S MHFOR A Hiz A%l 40| DPP

J|8t &8 £242 MBHORM, 213 U OMAIOF XI%e] 281 M HEHS 51
3

2HEStAt ottt 2 FHoME =7F A, =R HH, XY 2t Held e,
d

=
ZmY 4s28HS SAOR CARE D7} &% 708 Habs warg XA
ot

CARE ID’s future work builds on the learnings, infrastructures,
and ecosystem relationships developed through the 2024-2025
pilot cycle. As global regulatory frameworks mature and Asian
manufacturing regions prepare for the implementation of ESPR,
Digital Product Passport (DPP), and regional circulareconomy
policies, CARE ID is expanding its role from a technical enabler
toward a circular fashion solution and infrastructure provider,
supporting the practical implementation of DPP-enabled circular
systems.

Rather than positioning itself as a top-down system designer, CARE
ID focuses on delivering operationally viable solutions that connect
product identification, lifecycle data, and circulation events across
brands, suppliers, and institutions. This chapter outlines the strategic
directions guiding CARE ID’'s upcoming work across national R&D,
international cooperation, regional harmonisation, and global
interoperability.

9.1 MOTIR FIBRE-TO-FIBRE (F2F) CIRCULAR
TEXTILE FRAMEWORK (2025-2029)
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FUTURE DIRECTIONS OF CARE IDO’S WORK

3 (2025-2029)

From 2025 to 2029, CARE ID participates as the digital-infrastructure
partner in MOTIR’s national R&D programme Development of
F2F(Fiber to Fiber) Recycled Technology for Polyester Composite
Fiber, led by Hyosung TNC. CARE ID’s primary role within the
consortium is to create the DPP for the textile products developed
through the F2F recycling process, ensuring that regenerated fibres
and resulting garments can be documented in line with emerging
ESPR/DPP requirements.

CARE ID is developing a Tier 0-7 digital framework for the F2F
project to structure lifecycle data—from final product back to
materials, processing, and recycling—and to harmonise inputs
from research institutes, spinners, manufacturers, and brands into
a unified DPP architecture. This includes defining product-level
identifiers, organising partnerprovided process and material data,
and ensuring outputs meet international expectations for circularity
disclosure, recycled-content verification, and transparency.

Over the five-year programme, CARE ID will (1) establish the
information structure required for an F2F-specific DPPR (2) integrate
consortium-generated data into a coherent DPP framework, and (3)
align the final outputs with upcoming K-ESPR and EU DPP rules.
By 2029, the project will deliver Korea's first DPP model dedicated
to fibre-to-fibre recycling (F2F), enabling clear communication of
regeneration pathways and supporting high-integrity circularity
claims for future commercialisation.

138

o O

g 9.1. ¥ M8 My (Somebody Else,
Figure 9.1.

139

2024)

Process of textile recycling (Somebody Else, 2024)

-’

CARE IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT



9.2 KOICA DPP-LITE PROJECT
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FUTURE DIRECTIONS OF CARE IDO’S WORK

CREATIVE TECHNOLOGY SOLUTION

In 2025, CARE ID was selected for the KOICA Creative Technology
Solutions (CTS) Seed-Level Programme, securing official funding
to pilot a DPP-Lite model for the Laos garment industry. This
positions the project as a government-supported initiative aimed
at establishing practical DPP readiness infrastructure within Global
South manufacturing ecosystems.

Beginning in 2026, the project deploys DPP-Lite (Tier1 Data
Capture, Validation, and Transmission System)—a low-barrier SaaS-
and application-based framework that integrates directly into
factory workflows, enabling Tier1 manufacturers to seamlessly
collect, verify, and transmit traceability-grade data aligned with
emerging ESPR and DPP requirements. The system ensures that
required production data can be captured and structured in formats
compatible with evolving international DPP information frameworks.

A multilingual playbook-based training programme further
strengthens local digital capacity by enabling factory operators and
managers to independently manage traceability processes, maintain
data consistency, and perform baseline governance functions.
Beyond individual facilities, the project extends standardised data
practices across surrounding supplier networks, establishing
interoperable foundations suited to low-infrastructure production
environments.

As KOICAS first DPP-focused pilot in Southeast Asia, the initiative
provides a scalable implementation model for developing
economies while forming an early bridge between Asian
manufacturing ecosystems and emerging global DPP infrastructures.
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Flag of the Lao People’s Democratic Republic (Vesakaran, 2022)

CARE ID’
DPP-Lite

Building DPP Readiness for
Lao Garment Manufacturers
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9.3 A ROADMAP FOR BUILDING
AN INTEROPERABLE ASIA-
EU DPP ECOSYSTEM THROUGH
COLLABORATION
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FUTURE DIRECTIONS OF CARE IDO’S WORK

As the global DPP framework continues to take shape, CARE ID will
expand its collaboration model to support practical interoperability
between Asian production ecosystems and EU regulatory
infrastructures. This approach will be guided by the recognition that
Asia’s textile and apparel supply chains—characterised by dense
manufacturing networks and MSME participation—will require
regionally appropriate data structures that remain compatible with
emerging ESPR and DPP requirements.

A key initiative will be the DPP White Paper (Phase 2), which will
bring together stakeholders from Korea, Japan, Taiwan, Vietnam,
and selected ASEAN economies to explore regional alignment
of DPP practices. The initiative will focus on achievable technical
coordination—including shared information models, aligned
data fields, and interoperable identifier approaches suited to
manufacturing-led supply chains—rather than the creation of new
standards.

In parallel, CARE ID will maintain structured engagement with
European initiatives such as CIRPASS-2, UNECE traceability
workstreams, and related sustainability networks (e.g., Kezzler
and Global Fashion Agenda. These collaborations will support
the development of reference architectures and data-exchange
approaches that translate EU regulatory requirements into formats
that can be realistically adopted by Asian manufacturers.

CARE ID’s role across these activities will be to facilitate compatible
disclosure formats and data-exchange models that enable Asian
producers—particularly MSMEs—to provide machine-readable,
verifiable product information without excessive compliance burden.
At the same time, CARE ID will support data sovereignty principles,
ensuring that producers will retain control over their operational data
while enabling secure and selective data sharing within global DPP
infrastructures.

Through this collaboration-led approach, CARE ID will contribute to
a workable Asia—EU interoperability pathway that strengthen regional
value chains, improve regulatory readiness, and support gradual,
scalable adoption of DPP across exporting economies.
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Connecting products, customers, and global trust

Korea's social venture CARE 1D(¢), a CIRPASS-2 EWG-1 expert group member, offers a SaaS-based
DPP solution that connects brands and customers through trust. With authentication features and
full-stack QR/NFC, it unifies lifecycle data—delivering transparency, engagement, and global readiness

CAREID® YUNE Inc. CARE IDO©

a8 9.4. FawW TOKYO 2025 CARE IDO
BA RA L YR 2

2

CARE D’

I & Digital Product Passport

=
E'}ﬁgwnm%

nd Reuse updates

lﬂﬁ?ﬂ-.&éﬁ’uu =
~77//51799x31777 e
Extibitot Fresentations: Fashion Teck. Sustainal

Figure 9.4. CARE IDO exhibition booth
and presentation at FaW TOKYO 2025

a8 9.5. CARE 1DO¢
Circular Taiwan Network Y&

Figure 9.5. CARE IDO Visit to the
Circular Taiwan Network

\ BRENERT

Cirgular Talwan Network

143 CARE IDO WHITE PAPER KOREA’S FASHION DIGITAL PRODUCT PASSPORT



94 CAREID©'S

LONG-TERM MISSION
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Five Principles for an Interoperable Circular Future

1. Prevent Polarisation in the DPP Era
CARE ID is committed to ensuring that the adoption of DPPs
does not widen the gap between companies of different sizes
within the textile and fashion industry. DPP should not function
as a tool reserved for a small number of leading firms, but as an
inclusive infrastructure designed to allow companies with varying
levels of readiness and capability to participate progressively.

2. Establish Traceability and Verifiable Accountability
CARE ID seeks to establish traceability and verifiable accountability
as baseline expectations across the textile and fashion industry, rather
than optional or supplementary features. This represents a shift away
from declarative or marketing-led disclosure toward a data-based
trust structure that accumulates credibility at an industry-wide level.

3. Reframe Circular Fashion as Industrial Evolution, Not Burden
CARE ID does not view circularity as a compliance burden
or an external regulatory obligation. Instead, circular fashion
represents a pathway for long-term industrial evolution—one
that strengthens sustainability and competitiveness—while
DPP functions as the enabling infrastructure for that transition.

4. Build an Interoperable Circular Ecosystem Through Global

Collaboration

CARE ID recognises that a meaningful circular economy cannot
be completed within a single country, regulatory regime,
or platform. Its long-term orientation is therefore toward
circular ecosystems designed to remain interoperable and
interpretable across different supply chains and institutional
contexts, without dependence on any single market or rule set.

5. Expand Beyond Fashion — Toward a Lifestyle-Wide Circular
Platform
Building on its experience and structures developed within the
textile and fashion sector, CARE ID aims in the long term to
expand toward a circular platform encompassing broader lifestyle
domains. This vision assumes a circular value structure in which
products, brands, and customers remain continuously connected
beyond one-time consumption.
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