KAREXDERE & LCA BHIHE

The current status of used clothing collection and LCA case studies
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Executive Summary

This report serves as a second output from the Textile Recycling Workshop, which
was launched by JGC Holdings Corporation, Teijin Limited., and The University of Tokyo in
2021 to undertake fashion’s sustainability challenges in Japan. Based on the outcome from
the initial year, the second year has placed a focus on uncovering the present status of
used garment collection in Japan. The working group members first reviewed the End-of-
Life (EoL) pathways of used garments in Japan, and performed data collection in seven
garment collection events. In addition, to quantitatively understand the contribution of
clothing reuse and recycling to the environmental sustainability of fashion, relevant life
cycle assessment (LCA) case studies were reviewed.

The outcome of the workshop activities can be summarized into the following
three points:

» The used clothing collection methods in Japan are diverse in terms of the quality
and quantity of garments that can be collected. Thus, it is necessary to select the
appropriate method depending on the collection entity and the purpose of
collection.

+ Based on the on-site data from the clothing collection events targeting consumers,
about 20% of the collected garments were 100% cotton and about 10% of that were
100% PET.

+ Itis generally recognized that the effectiveness of the environmental contribution is
in the following order: reuse > material recycling > chemical recycling. However,
quantitative analysis results can vary depending on the target raw materials and

product assumptions.

Based on the outcome, we convey that following three items shall be considered as
critical issues:

+ To foster used clothing collection in Japan, a series of optimized eco-systems
comprised of collection to sorting to reuse/recycling must be built.

+ Although a single material-product is ideal for recycling, it is necessary to determine
the collection procedure after considering various technologies, including reuse.

+ Toincrease the awareness on the importance of fashion sustainability and induce
behavioral change among consumers and industries, measures that do not rely
solely on "nudge boosting" are needed.

+  We request full support from ministries and government agencies for fostering an

ecosystem to realize sustainable fashion.
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Wl EEZOND, EEINZHEER NS T OMIEEZ o L2 2 D, EER I %
E2 D0, MBENZDHICD X503, BURCIIERPILETH 5,

2 HHOMESIZ, V=X )V H A 7 i X mBliEREORZTLETH L, T
FTOLCAILETZ ) 2=V H A 7 X 2 BREEARMEIREIER X, T L vl
EOMEERRECHMLTW2 LI N, 2D, V-85 7230347
BISDH L WELEZ ENETREBET 200 %27, X (replacement rate) I1THE
EBEFT20THLZ, CNETTOMETIEH, FLALDEA) -2 VI A 718l
m (T & IR OREZ R4 & LT, BRI 100% L L CEHRI ATV, V2
— A DORERE 100% L2 2 & WEEL ) 2 — Rz & FRRICiv, RS
HEEBZD O R ERET 5, V2 —RAHOIREBICD X 223, IHEEHHO X I I
fii 5 £ 13% 212 { \», Schmidtetal. (2016) [16] DEFICX B L, V2 —2TIEAE
KA 10%T b ERBEEAMHIRICO 4235 L oz L Tw 228, MBEETEOHIC X
%Y 22— XFOMEESNBRETH D, —ITD ) H A4 7 AFRORBERIZ, V34 7 i
DIERETEC ) A ZNVEBET ) F A I AMOB ARG EBRKMTE L LEZ S, Hi
ZIEAFD Y A 7 MHEIE N =Y VREL D DR b Z Offifffo K X oG
ERBRICFESI Lo TATT7dH25 4, BERNERBEZHBONLRWZDIC
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PET R F A @ LCA H4| LB Y ¥ 4 7 VFHEi~ D FR&E

PET ic2oWwTlk, A A D LCABL K E I NTw5E, 7. 54 PET it oz
CALIE, Rk EzoNn3, 2070, PET K F A @ LCA ©Ein 4 % Bl
L. PET#ifEY 4 2 v LCAFHi 2% & 32 LI, K P vk o FAEGHER
R D 2 EE MG 5,

PET K F M icBib 3 LCA & L Tld, OPET K F LV EED LCA, & %\ 3 fthd FEht
HeR L DR, QPET R b A Y H A4 74 - ) 2—2EfiicBb 2 LCA it I n s

O  EEMERL ORI
The National Association for PET Container Resources (NAPCOR): “LIFE CYCLE
ASSESSMENT OF PREDOMINANT U.S. BEVERAGE CONTAINER SYSTEMS
FOR CARBONATED SOFT DRINKS AND DOMESTIC STILL WATER”,
February 4, 2023 [17]

PET & fthoFEM DA b LDl LCA T3, HAD PET K F AU 4 7 A4t
ik 1T H 72 2 KE NAPCOR D4pfras, <K fali, sRflIcEfi T ., &I <
o, PHABEN R GWP IEIRIC X 2451 CH 525, PET, 731, #7RADK
WEIToCTWd, TAIE, K MLEED AN EFHEZEOUMMARKE S, 77 R
BIRIHE L AR OUB K& (. PET OfEMEZ/RLTw 3,

Figure 6. Global Warming Potential (kg CO; eq) for Beverage Container Systems,
1,000 Gallon Basis, System Expansion CHR[17] X v 51H
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Hicle s, KMRicsWTh, GHG P S OEE %51l $ 5 & Hic, %7z 2 FM
D HEEEH I BT aiREf ko o b,

@ PETHFALYH A 21D LCA
(1) EEHEB, FREE : [54 79 A ZLEFAICEE PET R H A 20
v AT LOFHE ] B R GE C, 118 (9) (1998)  1250-1256 [18]
RIS R IcEfi Sz PET R A )+ A4 2400 LCA FHEiTH Y, ~7
VTNDFAINET IAN)FAITVLDOMBICONT, VI I AVEENT R
— 2= LTHELTWS, 7 I AL ) H 4 7 VDIERBED - 72 DT, @BEFUK
DIRIC X 2 7L 7 ZABERINOGRXIEHR? D 7 n e AT =X ZHELTW5E, W»
ThoOFETH GHG HFHHIBIIR 2 H 5 2 & 2R L T b,
WiEicB TR, =TIV TAVF AL 20T I L) B4 2 Tid, BEMORH
HRESKESERZDC, WEFFHCIIR v EZRRZEZH 2R L AT
7 b 7,

(2) LiShen, et al., “Open-loop recycling: A LCA case study of PET bottle-to-fibre
recycling”, Resources, Conservation and Recycling, 55 (2010) 34-52 [19]

PET & P A OMBHE~D Y 4 2 A%l L T b, A=AV H 4 70
X B itELE (Wellman International, 74V F VY F), A A= ALY HF AL 700
X 25 - EiiEELE (Long John Group, H57%). BHET 7 I ALY 44 70

(Far Eastern New Century Co. 51%) #NRICLTWw%, DMT &7 I A0 ) 3

A NMICE R LT LD FHERIC T 7 > Twine, IR 72 Lk 5L & 574 >
2T LIRS, BEEHAITH B, 1000kg @ PET ksl 2 KH S 3 7201,
Y%A 7 nic X 3K BRI OB, BERPDO NNV v MELEZEEL T2
M, FETE 5,
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Fig. 14. Breakdown of NREU and GWP100a for 1t of PET fibre for the three product systems, cradle-to-grave without use phase (the life cycles are shown in Fig. 13

B2F - bottle-to-fibre).
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Fig. 13. “System expansion™ method applied for the open-loop recycling, pruned from Fig. 12, functional unit 1t of PET fibre, cradle-to-grave without the use phase (the

mass balances shown in the graph are indicative). Xﬁk [ 1 9] J: D g I )Eﬁ

X 4 1,000kg ® PET MitSinsic k17 3 BBEAM OE 2

FERIE, FRCHFI L Wb TR ARWD, > v Ik ) 34 72 ko )i B3R A
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(3) BMIREARBEE) 22— - VI A 7ol ) BREAN & CHERGTIRES
[PET K b A7e 8D ) 2 —21C X 2 BB A M oA SR> wT (2008)
https://www.env.go.jp/council/36pet-junkan/y360-07/mat01-3.pdf [20]

V2 —=FT7AFRMVICL D) 32— XOBRBEAMBIRIRZ 2 LT\, M
HR5E - AN CUE, 85% LA EOEWEIERER TE rnwe, BT VA4 7o R
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100km LAT 0k ffffoi ko b4, V2 —F 7R PV CEREAMHEZ T 25 &
DHEEEXZRL TS, 77 AF v 27D LCA T, WkiIKE mwEx2 5270
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(4) Jun Nakatani, et al. “Life-cycle assessment of domestic and transboundary
recycling of post-consumer PET bottles”, International Journal of LCA, 15 (2010)
590-597 [21]
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Fig. 2 GHG emissions and fossil resource consumptions of the evaluated scenarios
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