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Summary

1. Outline of Implementation of the Project
The purpose of this project is to build a business model for expanding long-
term use, reuse, and recycling of PV panels currently in operation. The project
1s scheduled to be conducted for a total of 3 years, and the following subitems
in parentheses were implemented in the fiscal 2023 project.
® Organizing data items for digital product passport (DPP) are necessary
to promote recycling (This fiscal year: Analyze used PV panel samples
and formulate hypothesis of DPP data items through interviews with
relevant parties)
® Verification of DPP data linkage among stakeholders (This fiscal year:
Establish standards for two-dimensional bar codes used for data linkage
and formulate hypotheses on how to access information)
® Establishing a Method for Predicting Long-Term Usability of used PV
Panels (This fiscal year: Conduct accelerated degradation tests of used
PV panel samples and small PV modules for testing, and measure
various parameters for predicting long-term usability before and after
the degradation tests)
® Installation and Operation of Photovoltaic Power Generation Facilities
Comprising Different Types of used PV Panels (This fiscal year:
Introduce photovoltaic power generation facilities mixed with used PV
panels of different ages and manufacturers, and acquire operation data)
® FEvaluation of Environmental Impact Improvement and COZ2 Emission
Reduction Effects in Projects (This fiscal year: Evaluate CO2 emission
reduction effects in projects based on literature survey and interviews
with experts)
® Basic Research on DPP (This fiscal year: Literature survey on the
introduction of DPP in Europe and site visit survey; Literature survey
on reuse and recycling of PV panels)

2. Responding to Data Shortages for Recycling Promotion
Firstly, we compiled statistical data of PV panels by manufacturing year and
manufacturer in order to grasp the overall picture of materials and
composition of existing PV panels in Japan. Based on the statistical data, we
analyzed used PV panels for the purpose of consolidating information on PV
panel introduction nationwide by Ilinking the year of manufacture,
manufacturer, type, and composition information, as well as information on



deterioration prediction, which will be discussed separately.

In this fiscal year, which is the first year of our study, we organized
information on the year of manufacture, manufacturer, and type of used PV
panels obtained through PV CYCLE JAPAN, organized information on items
listed in the catalog, and conducted sampling and analysis of glass, resin, and
electrodes. The analysis in this fiscal year brought together information on
the composition of PV panels of the year of manufacture, manufacturer, and
type corresponding to approximately 20% of PV panels introduced nationwide.
Therefore, from the next fiscal year onwards we will collect and analyze the
year of manufacture, manufacturer, and type of PV panels that were not
covered in this fiscal year, thereby helping us to understand the actual status
of PV panels nationwide.

With regard to the items to be transmitted, we formulated a hypothesis of
the items to be transmitted by including items listed in the catalog, substances
of hazardous concern that have been confirmed to be contained based on the
above analysis, and other items to be grasped through interviews with related
parties.

As the method for linking DPP data among stakeholders, we examined and
demonstrated the mechanism in which a two-dimensional bar code is affixed
to PV panels of solar power plants, and reuse companies and resource
recycling companies access the information of used PV panels through the
bar code. As a result, having established the standard of the two-dimensional
bar code related to the size and material considering the amount of data to be
loaded and durability, the two-dimensional bar code was created based on the
standard, and then attached to PV panels installed in solar power plants
during operation. The effects of weathering and the demonstration of
information access by stakeholders using the two-dimensional bar code will
be examined over the next fiscal year.

Response to Lack of Criteria for Long-Term Use

The accelerated degradation test (Weather durability test, cold and hot
shock test, constant temperature and humidity test, temperature cycle test)
was conducted to clarify the effect of material degradation on PV panel output.
The AC impedance method was used as an evaluation method of circuit
integrity and degree of degradation of materials such as resin before and
after the degradation test, and the effectiveness of this method was examined
by investigating the correlation compared with the conventional evaluation
methods of DC I-V characteristics, EL measurement and PL measurement. As
a result of using the AC impedance method, different complex impedance
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diagrams (Cole-Cole plots) were obtained between the new PV panel and the
degraded PV panel. Therefore, it was suggested that the AC impedance
measurement method is an effective method to clearly capture the
degradation in the PV panel, and that the CCP analysis could evaluate the
degree of degradation of the real PV panel.

In addition, in order to obtain technical knowledge for introducing and
operating a solar power plant consisting of used PV panels, a solar power
plant with a mixture of used PV panels of different ages and manufacturers
was installed and operated at Tohoku University in this fiscal year. As a result,
it was confirmed that such a solar power plant could be operated, and
operation data were obtained. After the next fiscal year, by obtaining
operation data for a certain period of time, the instability of power generation
output and the existence of troubles will be confirmed.

Evaluation of environmental impact improvement effect and CO2 emission

reduction effect in business

We assessed the effect of this project of resource circulation and
appropriate disposal, after examining the evaluation method of environmental
impact improvement effect. This project particularly aims to reduce PV panel
production quantity by using products for long-term and increasing reusable
PV panels, to avoid export by promoting domestic use of reusable PV panels,
and to promote recycling within the country.

In this fiscal year, we focused on the evaluation method of CO2 emission
reduction effect. We evaluated the COZ2Z emission reduction effects at two
points: "the end of the demonstration project” and ” the diffusion stage in
2030,” considering the baseline case and the promotion of reuse and
recycling case. As a result, the emissions in the baseline case at the end of
the demonstration project were 8,616 t-CO2, while the emissions in the reuse
and recycling promotion case were 2,235 t-CO2. Additionally, the emissions
in the baseline case at the diffusion stage in 2030 were 86,158 t-CO2, and
the emissions in the reuse and recycling promotion case were 22,352 t-CO2.

For the estimation in this study of this fiscal year, we assumed that the
amount of PV processed at the end of the demonstration project was 10 times
that of the latest PVCJ. For this study rom the next fiscal year onwards,
however, depending on the actual situation, we will review the assumed
amount of reuse and recycling at the end of the demonstration project, the
ratio of reuse and recycling of collected PV panels, and the assumed recycling
technology to be used.
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5. Conducting basic research on DPP

The following basic research is conveyed with the objective to introduce
DPP for PV panel in Japan. Firstly, we conduct literature survey on the recent
trends in international discussions on DPP and the current consideration for
introduction of specific items (batteries, clothing, and construction materials).
We also surveyed the issues related to reuse and recycling of PV panels in
Japan and overseas. In addition, the overseas visit survey was carried out to
understand the actual situation of reuse and recycling of PV panels in foreign
countries and to exchange opinions with stakeholders on the data items to be
transmitted on PV panels and how to share information in DPP. As a result,
we found that there is no institution or practice established for the prototype
of DPP for PV panels, while Europe has developed the study on DPP and the
DPP roadmap for some items such as batteries. Finally, in order to overcome
the challenges for reuse and recycling of PV panels, we investigated the
current status of the circulation in each material such as glass, resin, and,
electrode, so that the points to transmit information transmission were added
in the "Organized items for transmission.”
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12, EBRIZY Y VDS E TV, BREEE Uz, BEIFMNICIRELRIRY Z< DO EITHEND
BENS, Bifg - EMUDOWTIL 54 Y TN EFITHEL, HT AT DOWTIIEIE - EMTHITHL
7= 54 BTN 8 BT IVEMA TG 62 YTV ESHFICH U=,

(1) B TID5Hh

1) ASR

a. RIS XA

PV NANVDHI AL PV NANVDEEDHES A LE D5, REIZZ>7- PV NPV EIE L
BIZ, AN E RIS XN NEDIZT B0, HoRAEERELUTHEAMBATESX512,
ZOMRPE S DEREEEL THEDBENH S, [BEFRI AN —FKEZRBOEE- VY1)V
DHYFHIZET RS 1D FLH (2024 F 1 B)TE, VYA 2VIEIZ L > THEIRNX N
FBHIDWTIR, PUFEV PR Y, TS ADBEEFICE W THEL2EX 2RO Y E %R
% -BEERTIEMOERBREDRINE BEF 2 T, BIEEEEIC L2720V AV EDFEER
DFARBEFRPHEEM EICLEHHBEER L TOKIENEETH D, [LWOIBRENHINTVS,

INETIL, BE% PV SOV OBLEFE, A—A—, BIRX, MREREDOBEREMTT, 7 —EX—2D
W CERE — T BT 2105 T PV SRVDH S A& o UEHIT > 7=, PV 7S 3V & AN

S KBHFERECRANRERFEEOBETRET AN —HERBEOREE VYA 2T IEDRILICA T 7=
BAMNRARIIOOVTRA§TEIL 2 HMELUT, 2023 £ 4 BITREIN, BRFEEZELREEANEF 2B,
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FUCHETIZR) A 20— NIEREIT B Z8IZ A RDHDY) | F - RIERE I 2 ERE SR
BB T —AR—AEINFETEN /720, VA7 INVEZIIBHRAEZERIZ. PV XAVDHZAD
B AZICEARETORN-2EEZONS, REEEETIE. COREMBHET L0, 4% H1E
U IR B I TAZUMNTESIDIBRILTYH VY SV U T RITFWD, PV NAIVDHFZAD S & 47072,
SEBIX R 2-1 ITRTLBVTHD, oHEB L BEMNROEE, FOADBEFHAEEND
EXE) DML, TBAEFMET IV —RERBOREE- V1 7LDHY) HIZET RS TOERE
ZERUTRE U, A, B LBEHETV. &FIE 150 70Uz 2 3t X fjE
(XRF) THM L, BHARIIIREE S RE 46 S (LIBEHERE) T/,

& 2-1 ASXOHHIER

DIER PHEREUGEELZER

=288

Si. B. Na. K. Mg. Ca. Al. S\ Fe. | A5 XD—IREVSR D & ARy - mIEEEZ 5ND
Ti.Sr.Zr.Ba.Ce.As.Sb.Bi.Pb | &,

IBERTRIRINFT—RERBOESE-UT1IILDHY T
Cd. Se [CRAT BRI =IICL D& JPEA ITHEFEEY—AD

) PV NXILOBRBFICHZY . 4 WE(As, Pb. Cd. Se)
DEBEVEBBROEZNSGEKDENDRAHDTZH,

BHERETETE 46 5)

B. As. Pb. Cd. Se.Cr6+. F. Hg.

CN HS AN I FEEZSND =0,
Sb HASZADIHAZIICHTEVIERN SBEIN TV S8,
b. &R
7) aBE

EEEMOEREZ, R 2-2 ITRT IXFLENHBEINLY — X HIKH T AT, Bk T AITE
Molz, £ HIADWER DI OWTIE, HlZIX Fe 1 127~317mg/kg Th-7z,

Ko AD—IRIVZER S AN DS HRERICE DL, [BEFRIANT —RERBEOREE -V (2
DHYHIZEHTIMEFRIFTHREIINTVZ Cd & Se k. Pb & 11~72mg/kg LW\ HEH
TEXBIIEDKBEEDHF THo/z, — . As & Sb IZDWTIL Fe I2&k3EREE{LX LD
FEHONTNBLEE LN, LDV FIVTHRHIN/Z, As IZDWTIX 62 2L 17 27T
H. ShIZDWTIE 62 Y7 IV 58 3V IV TR Sz, AN/ Tlk As £/21 Sb MFRMK
HODHZAT Fe IBEMEVDIITIHRL A—=A—I2&B3aV T4 TV AR SET As £/21% Sb A3
KIRIME RS> TN =DNEEZ SN, 518, BV TV XTI T, BASE S NI S ATREMEAS
Hd.

10 European Solar PV Industry Alliance, ”Addressing uncertain antimony content in solar glass
for recycling”, 2023 12k 35X, ¥xH 5 ABLER, As DELMI /-1 Sb OB LM 2RI 52812k, HSAH
DEEDIRFEM ZAHH S EMMIZEL. R, KBEMIZL > TEFUWDIRESEDOHDOEBENEINTELEHN TV
5,728, Musgraves Hu Calvez, "Springer Handbook of Glass”, 2019 (k& HS AR T HD#HI=
DRI HNRTHNEH T ATF EE, RN EMOBIR MO AR TENEH S ATEVEREETEEDNT
W5,
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& 2-2 HSADEEEFHORER

\ o 282

HpElE) | <A AT e BV
Si 8% | 31.2 31.7 30.6
B - P A R KR
Na 8% | 10.] 70.9 9.5
K mg/kg 179 1,071 37
Mg 8% | 1.8 2.6 0.0
Ca 8% | 6.3 7.5 5.4
Al % |06 0.8 0.0
S ma/kg | 1,023 1,746 87
Fe ma/kg | 189 317 127
Ti ma/kg | 364 1,229 96
Sr ma/kg | 127 1,717 15
Zr mg/kg 62 249 8
Ba ma/kg | 571 1,623 234
Ce ma/kg | 955 1,824 519
As mg/kg 108 741 9
Sb ma/kg | 1,911 2,991 508
Bi mg/kg 26 27 25
Pb mg/kg 37 72 11
Cd - FRH R K&
Se - FRH R K&

As & Sb 2\ T EEEICHEREGZERH M E R-(K 2-5 28]). X 2-5 [2L5&.Sb »
1,000meg/kg KiEDY 7 INE 2 2HD, 2noH N TIENT NS As A1 200me/ke ##EEL
T\ 7V FEVDERBENDLRNA I A, < DEENEFINTVOSATREMEA R I N,

12



3,000

2,500

2,000

1,500

1,000 L

Sb&8B=E (mg/kg)

500 } °

0 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L )
0 100 200 300 400 500 600 700 800

AssHB= (mg/kg)

2-5 ERDEREET7VTFEVOSHEEDE R

ER:As F7213 Sb DEFENRMETH o729V TIVERA LTV S,

1) R

BHEBIRERLAE AN, LTRICEEMNS LS LEEEBE LT OPDEENH D,

REEFEZETIE JREBULWEEZONS TBBHEECHEEFRREZ T2/, As& ShIZTDWTI,
WENEEBEN—EL EBEHINAZY YT IVT. As T 0.006~0.51mg/L. Sb T<0.01~
1.4mg/L OEHEDEHFEDEZF T, F55MI LV EELZER T O ARMEE R T OBREL7,
ERDOV YA 7NVNETHERTLIRETHN UGS, BIRAROEL RS ZEBEVNEEZSND
W TETEERBOERDH L0, VA 2IVLEEZTIANZ, As & Sb O TTRDEFEZIBEL
T EREUTHEATOROER 2R T ILIZEETHD,

E72. PV NANDITT A % TR RIS IGITIELAS DI EIFBUIZE EINTVEA, The
WEEIZT 5720128, DPP DRZEHIZ As & Sb Ol tR e 85I LIFZYTHD,

c. X

PV ISINVDF 5 AD— BV S B A L A - I EDE B BLIBEED AT 2 To7. EHES
WOFERIZLD L, HTAKIZIZEEN BRI —ZFIKHZATHY, Cd & Se IFFREH.Pb &
R TEDIZEDKREETH >/, — . As IZDWTIE—ERH VT IVTHRE, Sb IZDWTIFZEL DY
VINVTHREIN, BHESTIE REBELWEEZOND TIBEHEE CEEHABRE T /2 R,
KA & ERT BB L) BELER T SAREMEAVREBINZEDD, VYA 7V DERIZIR-
2T UZGEIS, BICEROEL 25 28T BN E 2 o7z, VA ZIVILE E TS5 HIZ, As
& Sb DHTLEDEFELEZELC. FRE UTERTIBRORE BT ILNEETHY, DPP DI5:E
HHIZINOHATTREEDEIENZYUTHIEEZI LN,

BBV TIAMF—V EDBEREZEL VO BE T, JAMP (Joint Article Management
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Promotion-consortium) & WS HFEANEIRAI TEREIN TS, JAMP (&, 2007 FEIZEUMHD
REACH"2SM/T I NS ERNZH =5, 2006 FEIZHR I XN TH 5, BEETIE, JAMP 13I1EE
BESMISOHMBEEEYMEEE T ANy YaryR—N—(Ed.3)1(2024 E)EAKL, VY12
AT DEEEME M _ BRI T B BRIRODEENEE TH DL DIRHE RU T\ D, REE AR,
JAMP "B R RICEALTHERINEZ EMT 5.

Fo  REELDREEL. ROMAEBLUT, I SmIBFROBEELED D2, £ AEEDOY VTN T
BEXTE TOWRWENEE - A—H1—0D PV N2V EHEL, 5 aT5IL T AT ADESFITOWVTH
FRHIRAMEONDTREMEN B D, T D=8, REE LU, FHEIRY Y TV T EFoTOE 20 &
72 PV XXV DAZAHRD As & Sb &, EU TEHREBINADTEY, FIRICELE I NS PV S0
DHZAZ As & Sb ZFHURNA—H—2EZ TSAAREELNH 2 mICEFERB LWV, X612, PV X
IINVDHZADRRIZEDE T, VA ZVERORABRIEE 2 BB L T X720 (FIZIX HdVT A2
WLED FFEIZE TS BHEDEHIZIAREL LD AEMEH D),

2) tifEsE

a. RIS XK E

ARIETIE PV CYCLE JAPAN (PVCJ) DIV —hai@UTEDZ PV NI DY T IVE LI,
BRALK A D AHRELE R 435 (NIR)®, =85~ VDo irdkE % AV CTRHIEEE Y — |
BRERETSODE AT o7, BEARNIEBIITOLBEYTHS,

® JISANDTH, WV EHIZHS EVA &RFL U, BEREHEDONTOSEH kARG

o Ny IY—heMEEING, VTN H HEEUE TS Wi DREFH LA

o TDMAHEEIE (R T NIRRT I ATy I XOUINALL T DB BEHLER, BELVE
J& CHTERENREY 7 IV OHHEE)

BRE IR USRI, ERMED BB L IV VD AHBEED BT HY, L5 KGN
FHEAREDT4—IVRTOMATREEZER U CHHEZEMA L,

EARIMRD SR, SEFRIMERD S FEN R L 2T I AT Y IRIMTIRA U, T DRINS N7
RIGHETFEE AV THR 2175860 T, OH, NH, CH DEREZLIZLSRNDEVEFHTLE

W EUHT 1 b/ EUEDOYE % 8LEF /I3 A TIEEEEFIL, W EEYEFICLEZMEDOEFELLRTH
IER5RVHIE, RIEREPIZESWEN 0.1 EER U ELEELTOWREEE, Y /I Fz—V DI TIZEREETS
ZEERDTWS, REACH FEfTIZEW, EU BAMIIZHIL T TE, BHEGE EUICEHE LTV REEEIL. 375
AF =D EFENS BHERFDEEYEFREIE L, EUBHOY 7SAF -V DI FIZEEMEERE mE
LT.REACH OERIZHIGLTWA LS TdH B,

12 BT DI2.1.1 ERIZHREBEINT VS PV SRV DLBEOIEE | TR B, REZTIREDICR 2-115RT
PV XA DA—=F—> 7 DR 21T 272, TDETAEEIL, FIA—H— BLEFEZIZHIB 2RI 312, PV SRV
DY VTN AF Ul R, BERD2.1.3 YV NVDORHRESHEDT —ZEEDEZ FOEHE | DK 2-24 ITRTE
BY, 2013 ELFIDESEEDY VT E L BT, 2016 ~2020 EDEEFEDY L FINTIFLALBONED >,
REE LT, REBAFTERDNSLEEE - A—H—2 RS> TH YTV T 21T, 1272, EDOELEE - L DA—
H1—0D PV IXIIVMNEDFEEFRIZEAINTOENERFHERNSRE UHE /2 TRL, PV XRIVINEERTRIZE
XNEBDOYT5AF 2=V ERABIBRN SR LE, ZD0, RS HBEE  A—H—DH VTN e AFTED
1213, RS NBBRICE D SENRDIIE, IRRDILE, FBREDRIT, BLUCREHBEDKE, ZhonT O 2 &gy
BUTHREND D, LBAFEETIE, 3 EFOFEELELC,. 300 VY INEB2EZY VTV EFEIRTLILE BIEIZ
LT\,
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DTHB, EARWITEFPHDRMIZIIES THEH, HEERMTIIR AT,

TIVAIEIL BB FBE UZBRC, R ME DO BEERICEVEISHE (KA., EfT.
RUN7RE) DHFRTEEELZ R 5, BELLITIIAFT AL B UERDOHDOL 1) —EELL | FEFEITHES
TlEH DM, FFIRENZ L >TAFHLIZERDFRDO IV VEELNH D, HitERIE, Bohzo <Y
ARTIINZEYD | BIEED D FLNIVDEE R T —EAR—ALBETEIL T T2EDTH D, Z
DHEFERDTIAFVIEMTEHLREEITFHARIRETH S,

77) AIHRELERAMED FEEE B/ ILERM (NIR) BV ) 1—3 2, trinamiX #1&

AU ARELE R AN HEREE X 2-6 1TRT, DAMRIILUT OBV TH S, £/ AEE
THIBIAIRERNY 7Y — bR OH (M DEM &R 2-3 IZRT,

BIEREEF:1450 ~ 2450nm

KESREE FERED 1% (f1:1500nm T 15nm)

¥ EBEHM 1 (Reproducibility) : +/- 0.20nm
BEHEM 2 (Repeatability) : <0.05nm
EEHES L AT MV HREEBAI Y 720 > 5.000

trinamiX

2-6 HIRELERMRDEEE (BU&:SYS-IR-R-P)
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* 2-3 NVII—bRUHIEM DRI ERE=M—E

oA PA& PET& PET& PVDF&PET&
PET EVA JvERI—b
PET& PET& PET&
PEREVA PP JwEId— bk
PP PVDF PVF PVF&
PE PVB

N o2— 3l %)

HIFE @ 'L IVEFRA(NIR) DKV a—vay, hxas

CDEHRELE AR HEREIL, PV IZELT 3 2OE—REH->TW3, #H EME—R, Ny ro—
NE—R, PV £—RTHh5, HIEME-RIERENS, Ny 7Y —ME—RIZEH NS, PV E—RIERE
LEMEOMEANS NIR 2B U, MHEINZT —ZE2EBINTVDET —EN—AE>THREEWVE
DEFELTLBEDTH D, BEOEAFELLTUIEN TR PV NPV ERHREELTWELST
Hol, B, F 2-3 DI7YvEI—FDOEMIIOWTIE, AR TIIBERELHIRNZTEX W, BRT
X, TVRENET IR, 2ERDBENREELEZ S50, REEIMMEMIETO>FETHD,
7VEDIA—T4 VT OFERIL, BB IR EH D720, SHBREBHRNELEDS,

S EIDEFEEZETEIUG L2 RHE, 777;@% B TCHAN—HIANREINT NS0, (4
E—RTORBIIFE X DXOD FERAAZEDD, T—ZRX—=ANSDEIEIFESNLEN DTz, TDI=8D,
M OFBEIDOBIE, PV E—RDAZFERAL, EVA DAL EZ SNEEDIZDOVTIES U HE 4
Hd580&L7,

AEIER 2-7 IR,

2-7 O—IVKICK DA S ARBEER () MU TS AMUBIC L 505 ARBEERH(B)

16



1) SYUDMEE PolyMax I\ RAIVR TS ZAFYITPFSAH—, TSI #18
FRUA-TIRES T A HEB RN 2-8 2R, FIEENHREI U TOLBYTHS,
B ERL, 785nm MAFIEL —F —
EF:~15 mW low/110 mW high GENZT)

#lE: <0.15nm
WEL—Y—Fd:>10,000 B

2-8 ERESVUNNEE
b. &R

7) H1EM

FHIEMIX, —BEZIE, BV 2 —VO R (LET) THEHONW TS IREZFTHEAINTVDEEDDE
RIETFL VBB =V E SR (EVA) TH o7z, EVA OERIZKY, BFEEDARIZ L 2 BIHE R
REDBEMH B0, ILEOEBLERRMD EVA ZEVE WS -RENS, Bl RUAL
742 - T5AY—(POE)XRI =) - 7F5—)L (PVB: BEIEDO & HEH T A FHONEEM) 7
EDZDMDZEMEFEDNIBDTNDLEOLNTNEN, HANR—ADZEHGRAE CEHTRIZES
2D 10-20%BELRoNd, Tbhb, §HElLE 54 3V 7 IVOERDELIE 2010 ELLFIHE
MMNo7=7-80, £l EVA EF I/,

FHAMER &2 FLDEDER 2-41TRT,
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® 2-4 DIER—E

BRES |EH Nyos—hk
E-ARi ] B20RHH "E
2300001 (EVA PVF, PET
2300002 (EVA PVDF, PET, PE PET, PE
2300003 (EVA PET, EVA, PVF PET, fluorine coating
2300004 (EVA PET PVDF, PET
2300005(EVA PET, PE PET, fluorine coating
2300006 |EVA Unrecognized Material 2E>—h
2300007 EVA PVF, PET PVDF, PET, PE
2300008 (EVA PET, PE, EVA
2300009(EVA PET, PE PVF, PET, PA
2300010(EVA PVF, PET, PA PET, EVA
2300011(EVA PET, PE PET, PE, EVA
2300012|EVA PET, fluorine coating [PVF, PET
2300013(EVA PVDF, PET PET, PE
2300014 |EVA Unrecognized Material B2E>—h
2300015(EVA PVDF, PET, PE PET, PE, EVA
2300016|EVA PET, fluorine coating
2300017|EVA PET, fluorine coating
2300018|EVA PVDF, PET, PE PET, fluorine coating
2300019|EVA PET, fluorine coating |PET, EVA, PVF
2300020|EVA PET, fluorine coating
2300021 (EVA Unrecognized Material B2E>—bh
2300022|Unrecognized Material Unrecognized Material 2Es—h
2300023(EVA PVF, PET
2300024 (EVA THV, PET, EVA PVF, PET, PA
2300025(EVA PVF, PET, PA PET, PE
2300026 (EVA PET, PE PVF, PET, PA
2300027 |EVA PVDF, PET, PE
2300028(EVA PVF, PET
2300029(PP, PE PVF, PET, PA PET, PE
2300030(EVA PET PET, fluorine coating
2300031 (EVA PVF
2300032|EVA PET, PE PET, fluorine coating
2300033(EVA PET, fluorine coating |[PET, PE
2300034 (EVA Unrecognized Material
2300035(EVA PET, PE PET, PE, EVA
2300036 (EVA PET
2300037(EVA PET, PE THV, PET, EVA
2300038(EVA PET ILES—b
2300039(EVA THV, PET, EVA PET, PE
2300040|PP, PE PVF, PET, PA PET, PE, EVA
2300041(EVA PVF, PET, PA
2300042 (EVA PET, PE PVDF, PET, PE
2300043(EVA PVF, PET PVDF, PET, PE
2300044 EVA PVF, PET, PA THV, PET, EVA
2300045(EVA PVDF, PET, PE
2300046 (EVA PET, PE, EVA PET, PE
2300047 |EVA PVDF, PET, PE PVDF, PET
2300048(EVA PET IL=2—b
2300049 (EVA THV, PET, EVA PET, PE
2300050(EVA THV, PET, EVA PET, PE
2300051 (EVA PET, PE, EVA PET, PE
2300052(EVA PET, PE PVF, PET, PA
2300053 (EVA Unrecognized Material FE>—h
2300054 (PP, PE PET, PE PVDF, PET
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HIEMTIX HIETERWEDD 1 iRtL, R 7oLy (PP) /R TF LV (PE) LDHIEAVRX
N7zEDMN 3 FABEFELUZ, INOIZDOWTIY Ui e To7fER. R 7F L2 (PB) L DHIEL 725
7. X 2-91ZPB & EVA OEEZRT,

(@)

2-9 PB(Z)XU EVA(R)

EFRARDOBIEXNEIE, OH, NH, CH DEREIZLDRINTH B0, /L5 EiE e o660
DHFNIA T LEIT- XD LIFITRRNHY, PB % PP/PE & EVA TIIHEENAX<ELRSDT, NIR
I12&% PP/PE #[El& EVA TIFR2WEWIHIEIZZE TH S,

PP & PE DEEZLTH 2-10 1T 9% £5568 EVA LIFRESELRD,

| O

CHj,

2-10 PP(Z)XU PE(H)

7z, BHIEAMIE B—BIETIZRL ThEDRBIIEDIR G THEDONS X0, ZEEIRER], AR L
a2 DRIF 2R E T 570, SEER UL ERMEFHEBL IV AAEBDIATF
V—TRAN-LENTRNEDEE ZS5ND,

T, PP/PE LHIEIN/= 3 EBDA—A—IZEUTHY HEBREREF LUV HRE EVA L2
SMBDFERE NS R EERMITZEDTH D,

Wt L, TSRO Z KELT 90% LIk EVA THY, SRIFEZ L EDN TS
POE REWETE DI EN -,

1) INvID—h

Ny 7Y —=NMNIPVIAIVEEIZEWTHHRENSREI D 2 RETIEDTHY ., @\ FEHlERE
MERIND, PV NIVANY 73— DG HEDOT— LR 7Y ERBAEDOST—»Y 9 E,
L PET ROV — e INT WS, D OFERNS, 7vERTHS PVF(RY 7L =)1) X PVDF
(R 7v{EE =V F )% PET ¥—beflAEDETVBEEZ 6N, /-, PET ¥—MI7vEEtg
A—T 4> T e fELIZE DDFEEIREI Nz,

BIZDOWTEBEBEDEDMNS o720, —EME/NN ANV 2 B L2 BONSERZEDX, BEH
IBERRIIBALULZEDEFEELAM, VIV =L AEBEFREBICERULZEDEH -7z,
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BEDONY IV —NIZETH7M, TV DHIIBRADBOHIE U RN =0, T RAMED
HEBDT —EAR—A%IERU,

N 7Y = DEFHEFERIZOVWTER 2-4 ITRU 2, T—ER—ALBE UMEROE—RRHLE
B (=7 = A Oy

RORFLUT, ZBHEU LOREVH I DBE. 7vRRDZEM (PVF, PVDF, THV (2]
BE7YERRIIE)) DEDE, PET ROEDEIZKFII N, TOM, TIVI =D LAY —RMEDN TV
EDIL, PET LHIFIxN/=28, B, FROY—MIOERIMED LB CHBI T o7z,

PTFE 2-11~F 2-13 128 Rofl 2R,

2-11 PV ZoLo—RE#

2-12 By—hHaEs

2-13 B— Nt
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7V HRBIIRLHIEINZEDIE IFIFEEICHHEBL LT PET MMEHLDNTEY, PET L¥FIXh/-
DT, A—FT1 VT UTI7YEIREINTOWEEDE LR o/, /272U, PET &% PET.
PE L3NZEDTEEMBRMELTTYEMBNRRINGEDEDH Y, BIZIET—T 1> T DFFEN
EZETEBIZHEINSG N BRTHATH S, I6IZ, BEFIL LT, HAIWVIEREYVIVITIVE
IATHEDLNTWDERME LT EVA £ H Iz,

E— B BERMEER L LT 7YROBFEENMER TR IUE 4 BHY ., 2O T B
A— T —RERDREMII R SNEBN> T2, ZDFDEM DT E L, 55D L) MM EE R RE A
WHELEZ 5N, MBUT, SEIOFHE GO 9 EfEEIZ7vREBIEOEENRD SN,

c.X&H

AELE RIMEA HEBE L F > TRELEEDOE AMNOFHAIL, T—AR—RLBETHILITLY,
BEE% PV X3V, HBEWVIFEBRRDSEWD A U7z PV SR DWT, BRSO RIERENE SNz,
BIREMRHIIE R ITEMTHY  BREFERXE L ORIIFINMERIND B ENH L7200, ThoDHE
FDLENETHEEDEEZ OGNS, SEIDEEEMICLY, DREEH IEMIIOWTIL EVA #if
EZENPAMIKRBII NG L, Ny 7Y —NIDWTIE Ty EEH ST PET #fig(7vERI—F1

EL)THDIL, F-HHEBORMIDOWTERMFON,

FIRIOBEIZOWTIE, S, A OBEMESEEREOREL, EEEEZSOTOLENDHD
M AREEEZIIBOVT, REFDZRBET THoTEMIALLETHoTE, Z/-WFDIRETH -
THBIREEEDHIBINARETH D I EER I N, 2HLTELN-ERIL. 50D DPP DIEHRE
HLUTERE BREN LU T ZEDIERBIZENTHELEZO5ND,

SRSV TNV EE IR L, BIREDIXS DX 2R LTV ZE T HEHARIZRE I N,
FERHEH I NS L RIAZF NS N KV DRI EILIET I L NAIREL B 2 6ND, REEFEZITEWTIX
EINFERAE PV XU FIT B4 (2012 £) GIOEENE L NOEEA—I—DEDNE >
T2o SRIEBREDRY 2—LY =% EDZFELEED PV NPV ELEDEENETIZNNF—L
8%,

E7-, BRI N PV XAV DI IEERMN—ERER S MNIRUX, TTHICTEEL TO ORI DR
AU HARELRVED, LA, HRFIZZEELLZ PV RNIVBBEEESHD, PV NV OELEN
RN RENCY 7 MU R E RAEIREM OEES IZE AL WHETITHON TS, XSIZEEL
RAEATZZE T, EFUEIEA, A= —BHFHIRING 720, EROFHHEFERNS., T &R YIA

PZEMNETREIZRY) | BB DS REDAERROMERED L U MR IR, HIIEE IEMTEZIE. BBORY,
EX. 2N, UV IR TAY 0 7 a8l OV BRI % BRE(L § 5 Ze AV ATREL 725, 2o
BIRERZTA VA VAL D BRI NN IIUMRERE RO DT B LIt SBD PV DL T
BIIARESERIEEIENTEDLEZS,

S8, B LM - Ny 7Y —hDA—=H—DBERZINETHLLEIT, VY AV REEL DR ERE
EREZEDTNL,
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3) BV EOEE

a. KRB EXMEHE

PV NANVDV YA VN T D ETOFRED—DIZ, IV EOBEBOEMEE KOEESREIC
BT BBHMARELTOBENSENEIT SN,

REEHRETR BRELMLMEED, WV EOEBIIEINIEBOEEKVERLHERTLIILE
BiIL U T, ©V EOEBOEMEE -FESRE. KOMEOH, BEIFIET T —42BELz &
RENZIE, ©IV/EVA V—bDY > FIVERWT, IV EOEBO—BHRIER ., WEKZEE, RO
L2 REE 2B U, OWEBIIR, £ 2-5 IZRTEBVTH S, 8. OWITHE->TIE,
2-14 \TRTESITRIV/EVA V=M T74 U H—RBOME LAV Z— a7 2 4DME 2 1Y) H U,
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PL I, %0 CCP 28175 Rsh #K 3-7 &K 3-8 1ZR7, EL XU PL HlEHERIZENTIE—
EDEY 2—INTRIVRIEAERTX22, TV a—VEHEIZB W TEEE RV OGS E I e F B
THBIEND o7z, £/2 EL & PLIZFENELY  ELRETIL, BECEBOXENH DL EL
FEHOEEIMET U, PID BHEIZL B BLEFP Iy 7 ENEER DO CIEETX5—5. PLRE
Tl&. VIV EDEDDETF LB M2 FILREBOEG O CHIETX 5, 0D/, MHEDH
B & 1752 THAERDYID A 2H %, Rsh IZEL T NXVEDTIE 1KQ BT, KXWV g
DTHEH 10kQ &), -V, EL, PL O HIEFERL DIERHIZ S DL AR T I TR, 514, FIfN
BEC RS DREIESZRMA%2Z 2T Rsh % 3l - #9726 2L T, ZEIEHER DR PV AED
FZILEEWEERDERIZ DML AEEENH B,

PAEDEBIEFER 2R EHNTHINT U TE S ABRA DGR 2ZRI U, MR 20 8., BEvE
BB 4 . EREIERERC 4 E, ZUCTREY I 2VEREIC 5 . & 33 ADEY2—IUIRLT
IE SRR E 1T o7,

2 FAUZEY 2 NE—RITIGEL TV BE TR, BBAICEELZ6 DT H D720, HIVEER TRV RIEAN
EUBGEDNH D, BV a— VDRIV RIEIIN T EERBROEEII DV TEREEUERE LTI FTETH D,
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& 3-1 V2D I-VAIERR

BAHD | ERER ;2§§ PEEE ;2;2 R A T
No. Pm Isc lpm Voc Vpm FF
(mW) (mA) (mA) (mV) (mV) (%)
1 250.66 509.50 479.87 627.28 522.35 78.43
2 248.77 506.55 477.89 626.66 520.56 78.37
3 252.98 512.77 484.33 625.78 522.34 78.84
4 257.68 525.80 492.82 627.08 522.86 78.15
5 249.96 508.51 477.75 627.66 523.21 78.32
6 258.19 522.92 494.41 624.95 522.22 79.01
7 244.92 500.15 470.97 624.86 520.03 78.37
8 250.84 506.79 477.79 629.04 525.01 78.69
9 242.18 511.98 475.86 626.72 508.94 75.48
10 254.73 519.58 490.04 626.30 519.82 78.28
11 248.24 505.99 475.02 626.02 522.59 78.37
12 239.12 486.37 456.32 627.05 524.02 78.41
13 250.50 513.27 480.79 625.10 521.02 78.08
14 250.33 515.64 483.89 624.62 517.32 17.72
15 242.33 497.26 465.95 625.31 520.07 77.93
16 243.75 498.51 468.03 626.17 520.80 78.09
17 246.08 502.75 472.31 626.96 521.01 78.07
18 253.72 523.77 490.99 624.42 516.75 77.58
19 247.78 502.75 473.35 625.90 523.45 78.74
20 251.63 510.80 480.07 627.12 524.16 78.55
21 252.70 514.92 481.48 630.15 524.84 77.88
22 246.39 506.23 472.80 626.63 521.14 77.67
23 243.78 499.61 469.26 623.78 519.49 78.22
24 258.18 532.88 499.20 625.22 517.19 77.49
25 245.04 505.61 473.91 626.47 517.06 77.36
26 246.12 509.71 478.21 623.24 514.67 77.48
27 247.01 502.20 471.76 628.15 523.60 78.30
28 247.08 507.83 475.92 626.60 519.16 77.65
29 246.59 499.43 468.38 630.61 526.47 78.30
30 250.75 525.59 491.73 616.88 509.93 77.34
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RERIT o IERSLAERIE, S FEL TOMMRMERER, mEVEEHER, [EIREEARD 3
REHITREY A 2)VEEBRE BN 4 BETHL, —fRIC MAERABRCIEE T 1 2V BRIZEARR
FBEWEZRDEDD, FERF EDENI L SHBRIERANDHBIZPFEIIRIN TR, TDd, K
FEFEZETI 1 A2 L7 OREESEE R ERZ SHE LAY, ERFE PV /S DS
BREUVTIRET A 2NVEREERLAZIENS(3.1.3 TERR), EV2a— NI U TE RHARZBINE
JEL T, MFHDFERIZDOOTHEIRE 2175 2 & Uk, TR TOHES /L EA BRI R E ZE B
B—FE DA TIT o7z, BINES LABRORFEE M R OBERER & LT ITRT,

(1) MHfEEeAER

1) HE&HE

AREBRTIE, EAGIRA LR LT A 7N TITIIL T, BB KD DX ELRAE TS, EEDH
BHEANMBREROATLOMKF 2N 3-9 IIRT ., BARRE BFORERMEL, BHAMRRE 150
mW/cm? {gE 85 C,HHXHERE 70 %RH. i&ERORESRMI, HMNEE 100%RH, RED:R
EFELU (FIEART) & U, SBAMRIRET 10hr (FFfE) L458E Shr 2 R HITKEVIR Uz, 8, BAMNRIRETE
AiIZIE 30 MEDYYT—2fEL TS, B 3-10 ITHBRREOERE (BH 2.5hr) D—&#%/RT,
(a)I3FETH S BIRRA A (D) IZZIERA N OREBANDYIV B DY 2R LTS, HELARDH]
HCHEBRFIXIRERIHATE Y, Shr BBRIIZERETREIITHEA, TOMIFFHRESRMTHER
INZLEHRBL TS,

FEHRBHEHEZ 100 75 500hr £T 100hr Z2Ii2& 4 ED#RR 2 E8 U7, 100hr 3kHE L
FLDEAMRIRES (10hr) EFEBEDV A7)V % 10 [Ei#gDIRUTHILI ¥/, AR ERE 500hr i, B
NBRETEEE 10 E0DRIMIRNEBITHLE 75,

EEFIRZX 3-11 IR Y. FRE L TERIMRRAIEFED 90% L EDOEIIC 12 HDEY 2 —
NVEeREU-, BAICRELZ 12 fE(a) D55 4 8% 100hr RS IZE £ L (100hr 3081, b
(24 EDFR2ERET S (b). 200hr RARIZHMIZELE L~ 8 HDS>S 4 fAZE HL(200hr #
B R 4 DR ZERE TS (C). TD&IE 300hr EHRRH 68T, AICERB LR
(THRSTEEE] 500hr BURHT, 100hr #E@FHIERE L7=akHE 400hr FAHI, 200hr FERHIREL
7#RHE 300hr ke 2%,

& IRER RO 4 ED S5, 2 i3 F 2 & (LU, Ya—M) U, RY D 2 &3 T 25
(AT A=T V) UCERBRE T o/ REE TR, BN S BIRE R TR0 20, i Fa/a—
N9% & TR U/ SEAMRIZ &L S B TR ZDEEBREL U, EBRD PV NAVREREIEOS
frcoRBREEE L,

F BV a— VO EMEUTHEALTWS EVA BHlEE0EDEREL(K 3-9 (¢)), EVa—
IV EIRRICEARIRSR R E 2 100hr 225 500hr £ T 100hr ZIZE 2 /-3 B 2 FRI L=, EVA
fEZDE D% EMMERVIKPITEREFES LT, EVa—I)VAD EVA Biigk ) E S L HARFL
7z EVA B iE OIS BRAL R FZTRERITHER L TERT 5.

56



(a) S&R (b) HMEREDHT

(c)
3-9 THERMEAREEDNE AR SRBROREDRTF

ARDECE

fhEE— | > FROMREZSY — a5

sxoMiSEEd <

— UVigE
-
180 : — 8= o 5
22 mmoo0n — 1 /m/>Z o Bmc
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3-11 HAEMEEDOFIE
2) HERER

3-12 IIitEMERBREONREE 2 /R T, AERETR (a) LU T, AR (b)) TET VI = AT
V=DV VA MRENHBEEL., BRI (c) TIEA A TOEZENRD SN, LM AN RS
RBIFENEDLMNEEEIR> T,

3-13 12 100hr #kH M 3-14 (2 500hr FElDFAERR]T (BEAR) L2 (FEHR) D CCP 2R, H
IRIEVDIRRE TGRS 2 RIRHI T OMMEMEAER Tk, &K 500hr ORI TE . HINDERF I
RBTERINo7z, U LRSI T — 7 VAR CIREARBHRE R WS Rsh DK TAEEET
Hor—A. T a—MABTIE Rsh OETFHIHIINDEODARDON, K 3-15 12 Rsh(E
Bat%) DERAMRIRI R EMRTEMSE S Rsh GRERRD) THIELU TR, Y IVEBUT A0, I FIRRE,
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TROLBEDER/RCEIMRULLZBMBEDERND 3 REEEMUBIIEWTHER TS, 41,
T a— MR TR, BET U2 SAME DR E TR ERBL LY BT T TR, T
KUTHKEGRE) LT ANBIELRNIEN N7z,

REEI HBRFTO Rsh WAZKERDHBEEENTHY . BREDOHELE 2 5151, 100hr
AR TIEDT AN Rsh DEANRSNWTND, REEIL, RIMRIBES I % B — RN RE T 3
BR%&1T\ Rsh OB LBEITEFETH S, £/-, TOERAEIL, RERRE ORI E HREL
EZ T\,

ZODMD I-V, EL, PL OZHE L IREEDTE Y R & SO TREEITHEFRL CERT 5.

(a) EABRATM (b) 200hr &4} (c)500hr =4}
3-12 THERERBRERDEI 1 -ILOANETE
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= i . IR B BF 23 —bF aem=—=ma
g 5
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3-14 500hr B OMmEMEEASRRIR D CCP

2 3REERNIUTDEBY TH o7,
W a—hy=9E-10x"3 - 7TE-07x"2 + 9E-05x + 1.0002 (R"2=0.0658)
WFA—71y=3E-09x"3 - 4E-06x"2 + TE+04x + 1.0143 (R"2=0.9616)
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Z DM I-V, EL, PL OZAE S FEEDTHY, T E & O TREEITHERL TER T D,

-
]

3-17 ARERSERAENEI 1)L 4 HHD CCP
(3) ERERHAR

1) HERAE

AR T, —EDRBEREIINE T DI L TRKOKNL LR RESE, B TOMFEH
REERU-ZELHAE TS BEOHBRLABOKRF 2K 3-18 ITRT. AFRERIZ JIS C
61215-2:2020 4.13 &micU5MAL L, IBE 85T, HEE 85%RH (2T 1000hrdibx
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3-18 ERETRREEONEC A REBONEOET
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2) HBRER

3-19 &, 400hr #BEEF OB FLEBEN TORAPBREEETH S, 300hr FHERENST IV
ZUATL—LDEEHIERDSI, 400hr FEBFHIII TN I =T ATV —AFFLECEAMERIN
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(4) BEY1D)VER
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KRR TIX BN REEE R RVIRT L TSIV I ENDFREAREDHELFAE TS, BED
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2 lhr, BRREZ &0~ 1 Y7042 DR/E% S5hr U, 200 Y127V, § 1000hr OBk %
7o/, AABRIL JIS C 61215-2:2020 4.11 2mic U725 U, 1BE 25 CLA ETEREIR & E
U7z, EBOEE EOBEETEEIX 1 HBOMIITO, i 4 FRHIIEF2 4 —7 VTR E1T-
oo —HEHNZ, BIIRD JIS DRHETEMELGE. 200 1 7)U08 5~10 FERBEBMIELETHILN
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ST INVIZI ATV —ADOEBEEHERTE N7,
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(a) 400hr #FiEHF (b) 1000hr #& 7 ¥

3-21 BEY1UIVEER 400hr #:88 & U 1000hr @ TROEI 1—ILDKTF
(T 1 EDHERENN)
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HIEXEBIFEENEZ DM ELFAND -0, MR, HEEERER, EIREEHR. IREY A
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BRATERITHIE L2 B KAFIEN S | KD DEIE LBENMTHONRWRE T THIAET U T \WMER
BHERTX -, /- ABICEIL TR, WS AE COEEMNMHEMRER T, 7VI=U ATV —LDER
(7= A NEREDOFIEE) 23, fitEMEABRE BIREEABR TRDON/ZIENS, HTATDERITITE
ARDY, TIVI =D ATV — LADHITIFENREFRENZEL TV EEZL6ND,

REEL ., BB KR OEIRE - fR#fr & Mkfe U CERES DA, WIRAVIRIRE R & f# 3 5 7 DIZHRE)
AECIEKIEZ R EDEREMRET LTS,
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RERY T IVDRKEEIZIE, PVCT V—MER TEIRLY 2—ARET OK HELZR->7FH%E PV
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BRI, ERFNBONSEEDD, AEEDEN 2 RMENNSTEL, AIFEDTS
A=), BRIR, EXIE RREFENSEETLTEREEZR T D,

& 4-1 SBICUIZELBIE

X#k& Bz
RIFADH 3 FEMRARBEERUTAIINIATLOR | BIVICEEN SR BZERIR BERILLZHED
HA R EAIC AT 72 REEEHE (KL SRIVDURER - | CO2 HEHEHIRRIRE Sl
A—RBEFUIEERER DU R D FRAMTREL) ZEEFT5
RRIEE (2022 F 3 A)
HRANBMIMERESREAREE/FIDASRABER | ASRAZOIR. BERILLIZEED CO2 HREEHIR
{EIC K DRIZAFHIBRIR | BN ZRFRRIBRME | 3
%5 82% 7415 p949-955(2017F 11 A) Rz 5
BAPRARATERICS T ERERMDSIITAI) | FTIRABEMED 1—-ILOFERTE, BEICHRD
Co2 HREEMREFHE(Y06) BT CO2 fHrhE% Vi

4.1.2 BHENSDEEERE A HEAEDRS

LCA HOEHE | BTk 7V T EERKU. 4.1.1 IZBWTHRET Lz, PV SAILDY 22— 2 - U4
AN TO—DIBEIIDWT, BIE 2RI/, &, RAFXEBREBUTHEHEDL La—2 %7,
] B S CIRIE R BB RO R BR U 2,

(1) BEEBRE UV TERBLUZEHBL TV D TR ER XA I HlEE R D5

LCA $Hii&/750 CO2 HhH B AR L HIBEROEL ST oL 7Y Y7 TOR IR
ST, FHEREE DR & T 7=,
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0 —ZXRN—TVH A7)V & EBRUBRICE DERBEIRNZE S L U TRIVANE NS LIRS 7
D ERVDLETHD,
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o MAEELERDN VRIFLLIT P27 &Y. 120 F£(2000 F£->2020 F)FED &, 6 2FEE (4 FEETR) 1S
B | &FAHERDT=. END-OF-LIFE MANAGEMENT(IRENA). P27, Figure 4 Exponential curve f
it of projection of PV panel weight-to-power ratio (t/MW). https://www.irena.org/-/m
edia/Files/IRENA/Agency/Publication/2016/IRENA IEAPVPS End-of-Life Solar PV Panels
2016.pdf. 2024 F 2 B 26 HEE

SEBIEICDVWT UTXEREKY . PV EV 21— 1 MEHZVUORIIEES 2.8kg/M. EV21—I)L 1 ERVDE
HIE186W TH D, £/EMAFE PV NRIVEFEEIREZE(FRIER 4-8 DEHY 13953kW Th B8, FERIEX
LT, 75019 W/ FEER D, 2.8kg/#x75019 M=% 210053kg/FEDHFENMBEEIND,
EHDRIAEFARETBERICHITIREFRMDSATH2)0 CO2 HILERATHME HBaRS Y-6 AP
5073 5.7.2 DHiEReHM (XA 1MW REZHRE/BAS PV £V 1—JUER) 1KY,
https://criepi.denken.or.jp/hokokusho/pb/reportDownload?reportNoUkCode=Y06 &ten
puTypeCode=408&seaNo=2&reportld=8713.2024 F 2 B 26 HEM&




2ol

& 4-8 VI1—R-UGADIUGET—X-R—XS5142 D LCA FHHlICAV . CO2 HRERBA SEHED/\VIT—F

I5H £ ] L==Fiv s
BAFPVIFUVDFE | 13053 | ki | & 4-3 THELR EHIURELY
IRk E
fBRE PV NIV et -
RIERIEE (2030 ) 139,535 | KW/=E *& 4-3 CEEUEBEERELY
EWERD CO2 B 0441 E%Z W BRIEBEAEXEFETHELFRESH 3 FEEE(KEE)P18
e ' h https://ghg-santeikohyo.env.go.jp/files/calc/r05 coefficient rev4.pdf. 2024 £ 2 B 26 HEME
1RV ED 0.5 | KW/ RE

IRk 19~20 FEZIESHRREE ABNHEREVR T LAILBEBRITAEMAE KBAREIRTLDSATHAIIL
PV EE 86 | ka/kw SHEICRE T DIREME

P16. %45 Si KBBHAREIXTA

IRk 19~20 FEZTESHRREE ABNHREVRTLAILBEBRITAEMAE KBAREIRTLDSATHAIIL
HSR 54 | ka/kw SHEICRE T DIREME

P16. %45 Si KBBHAREI T A

TrE 19~20 FEZTEBREREE ABNAREVRT LAILBEBRITARERE KEAREIRTLDSA IO
FIVIEZIA 13 | ka/kw SHifICRE T DT

P16. %45 Si KBHAEREI T A

BIEAT KENRERIED )1 IIVEDOHEICAITT=HIRS1 1 (FRK 30 F£)P92. BfE&. BN, 2017 .2 H U7
3l 2.8 | ka/kw DFEIHEDEET

https://www.env.go.jp/press/files/jp/110514.pdf. 2024 £ 2 B 26 HES

RIBATRKBARERIED )T 0IEDHEICEITIZACIRS11((ER 30 £)P92. ZfE&m. BN, 2017°. 2 7L
iR 0.05 | ka/kw DFIHEDEET

https://www.env.go.jp/press/files/jp/110514.pdf. 2024 F 2 B 26 HEUF

TRk 19~20 FEZIESHRBREE KABNREVRTLILBEEBERIAEERE KEXREIRTLDSA IO
ifE 15 | ka/kw SHEICRE o DIREMRE

P16. %% Si KBHAEKEI T A
TIVEZIL, SR, =g~ - - - sine e

0.9 | ka/kw ARFDIPV EEINS. [HSRITPIVEZILIREITR I TR I DAETEEEZEUSIVTKS =,

IR, BRE AS DFRE




4.3 REELBEORSICRITIZSERR

4.2.2 IZBI5FHEfERE B EA T, REE LRI, FFAK TROV - - VA1 7)VEDHE
EERELU(REEIL, BED PVC] LEEED 10 F2R5E). [N~ PV XRILDY 21— A - V4
AINVDER, FEHT DY 2IVEMOBEFICONTE, ZERIGUTHET LTV KHNH L2 E
ZTW5,

ZD>b, FET 331 2VEMOREE 12 OWTIE, BEEXER (Heiho et al. (2023)32) 5L
TOXENESNZ,

® [UITIZEIT3 PV RNV OEELYEN S BRI T 5, T0ARY 717 LCA % Efi,

m 3ERAEFAL PV NANVOED - R &) BEIMICTY VI =D LTV — LSBT S HEf
(Matsumoto, 2020)3

mROMERRHEE AV 2 BREEORBBRIEI 2T 28 TV VR PV RARUIBI 615 A %%
RENIERE U RE N o B 54T (Tokoro et al., 2021)%

B HN—HFRL EVA 258D/ DRy N 7% (Matsumoto, 2020)38
PV RO HOD Cut Ag DEIRETHZL % BHE T 5EBEE UV AKER (Tokoro
et al., 2020; Lim et al., 2021)37

® PVINIINDELE~ERDIWE S 2T A TDNHE % U356, PV NIV DOELE~RE DT A
TLEMAEDE TUEEZ UIGE (BEUNZ—)IZDOWT, ZNZTN PV S0V 1 oD GHG #E
HE% g,

® TR, #IFEMN 198~254 kg-CO2eaq/panel, #£EH 185~198 kg-CO2eq/panel T

32 Aya Heiho, Izuru Suwa, Yi Dou, Soowon Lim, Takao Namihira, Taketoshi Koita, Kazuhiro
Mochidzuki, Shinsuke Murakami, Ichiro Daigo, Chiharu Tokoro, Yasunori Kikuchi,

Prospective life cycle assessment of recycling systems for spent photovoltaic panels by
combined application of physical separation technologies,

Resources, Conservation and Recycling, Volume 192, 2023, 106922, ISSN 0921-3449,
https://doi.org/10.1016/j.resconrec.2023.106922.. 2024 £ 2 A 26 HEE

3 FuaARIT47 LCA Lk INFIETEMU-BFKEREOBMIREL ., SHBABIEICERU/-HE2KE L~ LCA
#f75>Z&,Journal of Life Cycle Assessment, Japan, Vol.17 No.3 July 2021, T2 5 A (Column) |
p.200 &Y, https://www.jstage.jst.go.jp/article/lca/17/3/17 200/ pdf/-char/ja. 2024 £ 2 A 16 H
&

34 Matsumoto, K., 2020. Automated solar panel disassembly line using heated blade separation
method. Ind. Mach. 840, 25-28. . 2024 &£ 2 A 26 HE&

35 Tokoro, C., Nishi, M., Tsunazawa, Y., 2021. Selective grinding of glass to remove resin for
silicon-based photovoltaic panel recycling. Adv. Powder Technol. 32, 841-849.
https://doi.org/10.1016/j.apt.2021.01.030., 2024 &£ 2 A 26 HEUE

36 Matsumoto, K., 2020. Automated solar panel disassembly line using heated blade separation
method. Ind. Mach. 840, 25-28., 2024 £ 2 B 26 HE&

87 Tokoro, C., Lim, S., Sawamura, Y., Kondo, M., Mochidzuki, K., Koita, T., Namihira, T.,
Kikuchi, Y., 2020. Copper/silver recovery from photovoltaic panel sheet by electrical
dismantling method. Int. J. Autom. Technol. 14 (6), 966-974. https://doi.org/
10.20965/1jat.2020.p096., 2024 &£ 2 A 26 HEUS

Lim, S., Imaizumi, Y., Mochidzuki, K., Koita, T., Namihira, T., Tokoro, C., 2021. Recovery

of silver from waste crystalline silicon photovoltaic cells by wire explosion. IEEE

Trans. Plasma Sci. 49 (9), 2857-2865. https://doi.org/10.1109/TPS.2021.3106307., 2024 £ 2 A
26 HER
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5. EU ) DPP ICEH 9 2 EERED=E e

2. RO 3. IZBWTEMYT HMETIE T LERFERE 55720, FES D DPP IZBT 2 E RS
[, BT U TEAZERDINBO TS S E (B, K, BB IZB 12 ERRZREHRINIC
DWT, XERIAEICL Y ERBHE 2T/, £/, BRMNIBITS PV N2 DV - - VS A 7IVE
FEIZH 72> TORBEIIDOWT, XEABEICKVBEREE 217572, 45, PV X2V DY YA 7D
TIE R 2.1.3 THOMNZELLUHTA, BilgE. KOV EOEMLLIZEB U THEL.,

F7o  EAEIZEITS PV XAV DY 22— - YUY A 7IVDOEREZEREL, PV NPUIBWTERER
ETAREEHRPEREEDHY FIZDOWVTAT—IHNA =L DB RRBEITH /-0, AN EHHHA
BaEHU~,

5.1 EEHEDERK

ERREIL 2. RO 3. BV TEBETIRFNIE TIEBIEREBIEDEUTEELU -, A
BEOLEERE ., ERFAZRICB I AEERNEETLIHEEDAMA VIR 5-1 OLBVEEIND,
DARETIL, ERRABTEDOHNEL5.2 DPP IZET2XEFAZE . [5.3 PV X2 )VDY 12— - VS 7))
ZEETAXXERARE . [5.4 BARFAZ IO 3 EEIZAEILUTERERE LV EL D,

BAICSVTEIEIPY) UR)LDPPOSB D7 B (CE5 14 BPV) CrILOIESE & DPPOEB D5 ‘
= ST

A
& E

5.4 B RERE
TEBEHITE

|

B S
(23X, PEEE.

HYFLE ..
ISSER

R FRH (C 851 B DPPSETRE DIREHIAR

. Bl : $HEDPPT O ML
BIRmE | ERImE (ER%) ez = == 5.2 DPPICEIT 3
(BIFMREZED . et
HITEREER) U1 2L JZBR

|

A 5.3 PV
IDoYU1—

A UB1D
JVICEF3X
BREAE

UI1—X)IL
IRFEH A

5-1 DPP [CEA9 2 EBREDEMA A —T

HAr RITENIZET 5 PV 23R IVOEERYE DPP MY /5] :Norgren, A., Carpenter, A. & Heath, G. Design for Recycling
Principles Applicable to Selected Clean Energy Technologies: Crystalline-Silicon Photovoltaic Modules,
Electric Vehicle Batteries, and Wind Turbine Blades. J. Sustain. Metall. 6, 761-774 (2020).

TRRMIZB1F 5 DPP 4178 B OEhRI ] : TRACE4VALUE, “Trace4Value Digital Product Passport in Textile
Data Protocol”, https://trace4value.se/content/uploads/2023/09/Trace4Value-Digital-Product-
Passport-in-Textile-Data-Protocol-2023-09-06.pdf, 2023 £ 12 A 1 HES
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5.2 EU O DPP [CRI9 5 XBERE

7L T DPP BEAGERMINBO TS ME THLEEM, I, BRI OWT, EERG®
EEEHEREEFE U, £/, LD 3 HELHETSHL DPP [T MRENIIBESZIENYTH
286NN, PV /830D DPP IZEWTIFRIE S NSTHE DRI H ) BE RS EFRELVED
ZEeMS, PV SRV DPP (mZHE EICE TS IFHREBE 21T/,

5.2.1 &Eith

(1) BRiEithR R DEEE

2023 & 8 A 17 H. BUMNIZS W TEHIRRIANET I N2, Zhid 2006 FITEIRI N EHifE S
IZEIHDLEDTHY, MBEICKSENFE ELELTHHES NS, TR TONMBEICEREER
INBIRAINZEEIN TS,

HRE, EXEEEA, EEA. SLIEWMXEHOAL—4— B, 17 =yYay)H, BEF
B (T =g - S8/ NEIUERE) 2 60 . TN TOEMKROEMABE S ENEL 5, FEiTREEE
MORREr -, BAA VA 2IESIA 7T AN 2R e HETHIL T BREF2RETLHT
LEBEBD—DLL TS, TD/=, BEEMEIZEITS EPR PHRIEINEFDOEHEED, FEVE
BOBRMNOHESEMTIENLR>TND,

EUATEME EHiE/ZI3MFRTEZODEHALUTUT2ED, TOEFEEEE IR LTS,

o FFmEEMEMS  H—RY 7NV VRNEE T &) BEMOMEHGE 8 %)
o ZEMEM AR AMDRER(ZE 10 &)
o SAL-IEHBEMSANIVEIER(EE 13 ), HILREBL FREMBETHREE 14 &)

Bihx EHEAIIMERATIRBEEEERIINL, Ta—T VYV VA (BEHZFZE) B EEL TS,
FRABHAEN, 2kWh DUEOERABN, BME PRI Y F) — AR M
84 DEMITERING QR I—Re MU TTY 72 AL, —RRAFIER GHRHER, A—RY 7y 7
) M) AT X VBB DA ABIX VB R (M IRFIE, 22 R, MR it A MR, 25—
BABRE) 2FATEIILNTES,
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5lE LT UEXEBDORT(20245F)
B =R
. :
! U = —/RH
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CABORECISS B W2 1 o a aMEE a
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BrENd
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OB EEH]
S TFAONLEENYFI—NZR—FThL—2 el

EREURL . BRI EET

5-2 Bt TSAMTI—VDRRBEICHITIEMBFNDEH

WA SH4FEEREEFAFESNAERV ANV AT LREBAI L ERERFAEEMEERER aEE) I 2E
EOMEIET L - METEHRIP. 3 X 1-1, https://www.env.go.jp/content/000155603.pdf, 2024 £ 2 H 16
HEUS

(2) IV TI—INZR—bDBE

1) NyFU—=NRRiR—k&lE

BRI E B 2O EMBETHE Iz, B0 R IERE BRI ESR- AT MATHS, B
N 2—F 2=V BADLEEEIME 4~ DEMBR OB EHRE B8R L. M AEIIA VIV THE
AlREL 8D,

VAT LR AFIZABRINSERICIE, FAMEOER. CFP. F8:&I B 2 ENEFER. VI
INVERIDEEE, Y1V IVEHTRINSGFGENEGEND,

VYA ZIVEEEXRY YA IV T EEICRE AFEI NS BHROFITIL, WEEZEAD SR FIEX
ZENFITET B EMOM, EE- & - BREOME 2 SO HMBRSLEINS, INSERITY
YA INDI=DITBBERERTIEH B0, MR EF IO CTEEREMERTHY B EIEA

IRNE—EFIET D,

EU MBETIIHIEEAIZRITZBRANED RIAATHY , RAVERATIEINY T —/SAHR—bD
BIERE DAV T FT2BBED, TNV —VT AN 2022 F£ 4 B 25 HIZrb EiFonr,

2) ERMEMRAIC L BHRERE
BN EBHAR RN L B REAB UL TROLBY TH D,

38 Fi#RAI https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542,
2024 £ 2 H 16 HEUE
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£ 5-1 VT =N AR—MTREFEINDIER

—MRICAFRINDETIVEEEIER
(MEEXIE 118)

a. MIEZVI/N\—k A DIEE (BEEZHET 2ER. BB EMERE T 215k RisiGh. &hE0. 8.
BE LFHME, KR - ARITL-SRUADEEYMEOEE. FAMRESH XA EEL 0. 1% U LOEE
s EE)

MPEHERR (EZHMEE, KR - ARSI DAL DEEYMEOEE. EEUMDEEEZSD)
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BEMEAEICET SER
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AU TRUTFEEGREFERAINDSEHAR
BHUINFTORERE(EV BEHLDH)

REAFICTHZ SN EESHE(SERER)

. R D E AR
THAE 1 OILER 50%DFRREIRILF MR
TILRGI Yo DRERIET
A OIFERRRICHITE CL—FGEHREDAE—R)

EREH
EUB&SES
[BEZ=Y) | DRLLE - BIBICRET B 155R
EENHERE, THIZEERYBE. RNEERDH 7 I ARRERET IVELEFR
(ME= XI5 3 18)

a. ARATRESNZEHTZIEFRAUCHVFIRINLEREES - REET A DENE AT SHBRER

Y AFIERBRE EFINERESDH 7 I R RERET VELEIER
(MEEXIIEE 2 18)
BB, Bk, EFEEOMEE SOFHMMHER
. TERERER D S & SHRER MR G S OERR T
C. ’“&(é:%la{—FE BUDERIBER
- BIVOMEBZETRT VAT LRI IDHERE
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- DRICHERTE
- BmZEEE I SERMEN G IHZENES
IV ELATIR
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(ME=E XI5 4 18)
a. L& AT —YIEERFOMRE - THAM/NSAXA—SE(5E 10 KMERE - AR | RUHBEIV/A—~ A
'\.*E.IE)
- ERBE(Ah) EFDRPER(%)
- BAW) EZDRPER(%)
- AERE () EFDBIIE(%)
. ﬁﬁ&%l*)b—*@—%%t%@ﬁ@‘%(%)
- ERETRDEERMG T COFEES(T10I0, EH)
b. HILIRED /NS A—HE(5E 14 KTHLREE FREGICET 2 IERI RUKBEVIICSRE)
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d. FERKRICEAT2EHR- 79 (ERETI VIS MEZDANER. EESOIERECPTEREICETS
TERRRYSECEREE)

HiFr  EHERE] https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542, 2024 % 2 A
16 HEV&®
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BURL LT, BRMEZBERIZIVFERINZ, 2030 FEFZTITBATIRFE SN MMHMERLR % | T AENH
D EE-BRA- VYA 2VATRET, BEME KIBICERL. BRAMEL* &7, FEE DR LY
DHEMECERIFICRHEL-EDIZTS, LOBELZHBIT TS, R 5-2 1TRT 6 2OEEHBEIIOW
T.REZT->TWS,

7=, BERAEROKREIC M 2@ RmDBL LS ERLF =7 F 7 Transition Pathway
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HAr BN &= B £ TEU Strategy for Sustainable and Circular Textiles J. https://eur-lex.europa.eu/legal-
content/EN/TXT/?2uri=CELEX%3A52022DC0141, 2023 & 11 A 29 HE/&

4) TEFEMRHEHIET ICUER

B 2023 F 7 A.BNEELPWEEEZFER.

B BRTRERIIERHIBIC A REE T, BER. VT2, BEEDIEICER T SRS
BRI % 30 . BRI DV, BERIEED ), 2025 £ 1 AZTIZ2 Bl ERD
Fta & MBEICEBN TSN BHEDOEN BRI N TS,

B WIEER, Wi B ROERYEIEICR U2 DT, HEREEY T OV TR Fk T e
TEER B S TG | [TE DX B - VY A 2T L BB ER IR RO FE = %

(https://www.jetro.go.jp/biznews/2023/05/4daa35d637dd4941.html) . JETROT KM ZE, fEERERFE
BT E-DDTIT YA UIRAEE KK
(https://www.jetro.go.jp/biznews/2022/04/a08c5¢c6a05bd0c33.html),. JETROIEU, Za5FH¥ 1 #i
BIETBUAERE. RERBER R OREESE ]
(https://www.jetro.go.jp/biznews/2023/12/ed09003e4ac32460.html) BA E, 2023 &£ 12 H 14 HEX
=

12



RUTAL BERAHEEZMHS EPR 28%E,
B FNEERLRNERTERINRE, ZFHILORR AR R THITTE,

o iR~ HAINDREL

2023 & 7 A, BZEE&IFHER RRA OB EIZ M7~ RE U % §HtE,
BT AN L 25 NV FRRISBHEAL U BRE XN TV D03, BB R X0V 31 2V EHfT D
ERIZHED, KOENBHEEDSRKOOSNE L, TIZIINTRIADXTIG, [HE A e
ER T B R | | B D SIREBEEBIRD AL EZEDE EANS, WEIMTHONEFRE,
HFf JJETROTBMNZ, it S IR 3 2 I R EEE BT 2 IRE. BAFEEENE .
https://www.jetro.go.jp/biznews/2023/07/5db3blc54ede295¢e.html, 2023 4 11 A 29 HEE, FNEES
[Review of Regulation (EU) 1007/2011] (https://single-market-

economy.ec.europa.eu/sectors/textiles-ecosystem/regulation-eu-10072011 en). Bl E, 2023 £ 11 B 29
HEE

(2) D DPP RER7I1—)

DPP &, EM#RANCE DX, 2027 £ 2 A 18 H&Y, EMIZEAIND ZENRESTVD,
2023 % 8 A 17 BIZHEfTIN/-EMARAITIZ DPP OZEAREIIOWT, UTFHEL TS,

o 2027 # 2 A 18 HEARE, EiiE/=I3FRAME 2B EEFE (Ziw - =iy - /N LR =) S
M. 2kWh DA EDOEZEAEM, EV AEMIZ, Ny TV —/NZR—IPREIZRS (5B 77 &Iy
TV—=NZR—h 5 1 H)

® 2027 % 2 A 18 HLEARE, I RTOEMIZ QR I— R EIND, LEREMIZAEINS QR
I—RIE NV TV=NAR—MDTY 7L A 2Rt 5 (5 13 RIEMDINIVEER]E 6 H a)

EHUHEX, flffE e BTSRRI BA I NS EDEE Z 6ND,

EU O&E&IRME Z1I /=158 =>7F T TCIRPASSIAS, Eill, ik, EFHEs0D 3 HFIZOWV
T AT VA VRAIEDOEMIZIA-7- DPP OREER L ERICHIT, 2022 £ 9 H~2024 £ 3
AO¥FE TEBEEHE ERL TS,

B ZEE 2%, CIRPASS 7% 2023 & 6 H 12 HITEHE LAYz F—T, B LS4 VIFIEHIC
RANEIEETBILITTERN, 2027 ELIDETIZ, &FID DPP A% EV FHEMEITIZEET5
FETHD, FZFEFIC, TaT7 P VRAIEON R E RO BRI DEEFE ST TEEICRZI1E$T
HBILFEEL TS,

(3) KEDREFRICH T DX - LIR{FH]
EU27 #EIZBITS 2020 FDO— ALY DFIMH#EHERIZRE 6.0ke. FEFAMMER

40 EUIREGULATION (EU) 2023/1542 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 12 July 2023 concerning batteries and waste batteries, amending Directive
2008/98/EC and Regulation (EU) 2019/1020 and repealing Directive 2006/66/EC |
(https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R1542), iimpcoll
Digital Product Passports (DPP): what, why, and how? | (https://iimpcoll.com/content/what-
are-digital-product-passports#heading-19). BXtZEE £ Webinar on the Digital Product Passport
initiative 2023 06_12 PPT DPP Webinar on standardisation needs]
(https://ec.europa.eu/docsroom/documents/54874). BLE, 2023 £ 12 B 21 HEE
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6.1kg, ¥t 2.7kg TH5, 2018 FEIZi 217 H P DRBHEREMIMNFHEL, 55 53%H»IE EU EEH
[ZEH X, 32% WMEDMBEICEH IN TV,

WMHEBEEM I L <DGE . —MFEEME UTHEA - B AEINTWS, 2 RIEINI NS HEITIE.
B EAEHERIZIG U T RIS N, BRI - VYA 2V EIZBEEIND, 2 BRI X /- ik 5 =Y
DHH, B AMRERKREIIEIEATHICIRG I, TITIRBINDNEEYL LU THEDIITON
%, BRIFATERVWEDIX, F VA2V (T A, ERNERRTOFIEY), WEHE) ), FEEII NS5
ANEV, BITOEEYPHEAESIL. VI 20 - BRI ADRHRSEMAEL LT, 2025 F£F TITHmER
i % D BIENT 5 28 & BT T D, fifED S BEL MEIZBE T S HMAHERRRIC &) | ki Sl
W)Y AN INEHRIL I BRREICEEE>TWEN, IUMNEERIE. 2024 F R F TIZE T FE
BEWOFFA -V 7VDBIERE LRI TEFETH D,

(4) TREADRFFRUCH 1 S EYN - IRGFF (et sait)

KM A TIEER A - VS 2V DEEINR S5ND 728, B X /- FEZEY) D K ER 3 13 A
XN THY, ZOTHIIBD TREETH S, 2019 EOMIMEEEY OBMEEIZN 170 FrT
HY, 55 46% WY 7V MBI, BINNS DZHREEDEENHY, EIZHEMEINS. B
FIRAIGEIRVEDIE AFE AP NRIEFEREIND, £7/2. 41%IET7 V7 @B INTEY . EA
DORFHE TR - IMTINAZLAENTERY T ADTEENZ T YA 2NVINE D, D7 DT
FEETVY A5, 77V ATHENAT/-OICHBEEIND, ZNOITEIZRNEDIXIET
A XNTOBAREEDEN,

EU27 AED>HD 5 HEEFEED, BN SEOMFEREZEMEE DK 7T5%% HH TS, /-,
EU TIX U THEREZEY D 38 % M BIEIN XN T VB AN, AT U1E12%, RAIVIL 60% L EIZ
FBIESDEMNKRE,
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5-3 ERINICHIT DHEDIBIRER

HAR B EREEFFTEU exports of used textiles in Europe’ s circular economy |,
https://www.eea.europa.eu/publications/eu-exports-of-used-textiles, 2023 £ 11 H 29 HEVE

(5) &M DPP RE(CRIFTREAF

1) CIRPASS

CIRPASS I3 EU & &ML Z I /-0 =7 F 7 ThY . EZEF. MEHE. 77UV,
IW“%%E@ 1@@4131‘%5551%2%’6‘6 31 0)/\°~H‘~’C“1‘%}3i°fi}’bé4l ”;';“fﬂl HHE, 2 5’*1‘%%%"%0) 3 DEIZ

7;3/%7 I\ODEJ&\ J@&&—*ﬁl&ﬁﬂ’\]&%nnr—&%rwc‘:ﬁ—ﬂ%n7—1:1/ :—U@‘Téﬂ%ﬁ#%aﬁ
Iz DPP YATLDER. DPP Y AT ADEFMIZEII /20— Ny TOEREFICIVAHED, 2022
F9AMNS 2024 £ 3 BETHD 18 NAMDERZ FEL TS,

4 CIRPASS 7= 7% b, https://cirpassproject.eu/, 2023 £ 11 B 29 HEE
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2) TRACE4VALUE

TRACE4VALUE (ZAY z—F VERLFFEFTICE D, N—H VT IZE R R EL ) — V7D
=HODTTOY I NTHB42, MHERFZD DPPEL2L U T, Y /o1 F = —IBh D B, BRYUE.
HEED, MR EEERE E TSR W, 2E T EMAZERL. RBGERZERL TS,
BRI, AT BV 7 v D= F—TH B 7 /I TS5 RD Kappahl & Marimekko A3, —#5
BFDAEERBETHGET — XIS ID F¥ V72X T [ U, DPPICH T4 F = — N T5T —
BEREFTDH, UKD HEE. 7o UR BRYEBIFENMIVESRE AWTIRER ALY L HAD
T IR AN EEL 125,

ROV MNIRENIC, BEICE DX T -4 BEIEEL 23N, IV HBEDEH K
" EU @ DPP A4 & VA -BAEBRICEDIREIN-ZT —4=— X2 5T — 27 u bV 2 1R
THILEEEELTWS,

5.2.3 EsEMs

(1) BEMEDOBIRICAHAT BERH

1) EFYRHEH1ETS(2008/98/EC)

2008 £ 12 BIZRITINHEEYEAESTIE., B3 - BEEEY) (Construction and
demolition waste) #EEHLEREY) 7O— LA BT, MTOBZEEZRZREL TS,

® 2020 FXTIT, MERER MAFEREY (WNEEYIAMDHTITY 17.05.04 IZEREIND
BARERDOM R EFR) DY FA 2NV R (KRB L TOEDRLZ G, BAADZDDMRE -
el B, VY120, ZOMREIR) &2, BEER—AT 70% L EIZTS

o HMRIDBIRMIFREL DBV AT ADMEILIZEY . EEMEDRELZ2BIIFRNETREIZL, &
MALERALY YA 2V 2R T 572D DEREE A2 HE TS

o FERVDFEEEEHITY S

2023 £ 7 BIZBWMBESIVREENREINT S, EEx -FRIAEZEYIZ DO W TIIRFIZEEH
AN,

2) B -FRAERMERTON IV A - RN RERMER AR S 1Y

R FRAREEYEE 7O b VS L RIK - SERRTEREY BB AR 1448 L 8IZ 2018 F£ 9 A
FVEAIN, OV, 3 - FRAREY EE T O AL BEMDRENDEEHEEDLIILE

42 TRACE4VALUE 7= 7% b, https://trace4value.se/subproject/digital-product-passport-in-
textile/. Ak, 2023 &£ 11 A 29 HEUS

3 EEE £l Construction and demolition waste]
(https://environment.ec.europa.eu/topics/waste-and-recycling/construction-and-demolition-
waste en). 2024 &£ 1 B 17 HEE
4“4 FrNZEE4IEU Construction and Demolition Waste Protocol and Guidelines | (https://single-
market-economy.ec.europa.eu/news/eu-construction-and-demolition-waste-protocol-2018-09-
18 en). BAE. 2024 1 B 17 HEE
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HEvE U, RV OB - FAETER KO EUY - #ik - LHEOWE, REEH, Y RBER KO A
IZDWTIRRLUTW S, AARIAUIE, 2020 EEEDERICEANT, MBE LB 2R /0, FEE
WIBEE D HIEFRIDOWVTIRRL TS,

3) EREMRAUER

2022 £ 3 A 30 H.BUNEZESRIZE. 2011 FFRTOELEM A (Construction Products
Regulation) DIERZFHKFK U/, 2023 F 12 A 28 HIZIZEUMEESL M ES D FRINIERICEY
EEBLTEY, 5% MEICLDERLFIRE R THETING®, LLTD 2 22 ERENETS,

EREMBAWERTIEEIC 2 DOEAMEITONTEY ., —DIFEIRER FHORR AT se IR
BT RERIT BN —> - F 4= F IR 5 2L TH S, BITHANIRBER DOMEH
BYSREZIIRSNS -0, BREMONERMEICEL, Z2MEe7 I TaKEBEE2 SO EEN
BEDRELFEEHET S, /- BEEMHIZIOWVTE, B MMM ICINZ ., BAEMFHOR AL
ZDREMREZE AT 5, BBEMHIL, BIR. BNERESNRLESICEIVHAE T L L, HiEH
I ZDBEHIRENGEFT BhE T DI NEIFHT O NG, 3612, TaTF Yo U ED< DPP #lE
=3B, FHIEDOEEEXEMHL. IR, BINZEESNREESIIIVRETEI L L. RFEEE
123U, DPP ADBBRDIFRL T 7 A BRBIZTHIENHBHEMITS6NS,

&5>— 2D EMI, MBEMOBEFFEMOEEIZLY, B—HiG 25t 528 ThH D, BEEREMIT,
2022 £ 2 FIZHERINIMIZHE( LRSI B W TR OIBEEIRD SND R EFD—2 L X,
FRORHEIZLY, HFFHOWE, HHESABEDKBIHFEIN TSN, ZHEADEEITEAT
B5F, RMTH 400 DEFHIEIERFLDREBLEEDNT NS, ZD7D, FeESRMT T, BN
FESNERHAZECMBITEECEGE2HE T U EEDBNIIH R T IN T
=

(2) Esxt#) DPP EER 71—l

DPP &, 2027 £ 2 A 18 HEVEMIZEAINDSZENRES>TEY, TDE, ML BEFHEIEN
SEDEZ ZO5ND, BRREMFHIDWTIL, EREMEFRIWIESE I, DPP OEADPHLIN T
2o

DPP BADZML LT, DPP 2#ETHTa7 VA U/ HRAIEE BT T2 DPP L& ENDEHRE
e EDDEMHDBALNNARTHY, BEEMIZE TS DPP EHIIOVTL BINEELNELE
BILIVHETEHILLL>TVD,

MBS TS DPP OB ARHAIIRELZM, £il 3 BRI IN—TIVEBNDZEDLBEIND,

45 JETROTBMZE:, B AT ge eIz B 9 28I SRR M - B EM R DB EER &2 H K |
(https://www.jetro.go.jp/biznews/2022/04/12clda70ecdea906.html) [EU, {EERAI % Hig ¢ &R EHM
HAIOWERETHIAEEE ] (https://www.jetro.go.jp/biznews/2023/12/3e74b18692254ecd.html), EX
MEFELTProposal for a Regulation of the European Parliament and of the Council laying down
harmonised conditions for the marketing of construction products, amending Regulation (EU)
2019/1020 and repealing Regulation (EU) 305/2011 - Mandate for negotiations with the
European Parliament | (https://data.consilium.europa.eu/doc/document/ST-10920-2023-
INIT/en/pdf)., BAE, 2024 £ 1 B 17 HEUE
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(3) ERMEDOREFRCH T B EIUR - WIRHH (2ER - BRARERVMDER RR)

M8 - RN B 70 bV 1T KDL, BEE - FRRBEZEMNICIL. BUNBEZEM) A D A173) 17
[ - AR |14 $5QaV )= LUH, BV, I3V T, QAWM TR, TIAFV,
QEFBEREEY. BRA—INVKRUZ—NVEGE OB (28 L). OMEM RUT ARA NGB ESE
M. OEEREMENEENS,

R FRNEREYIIER 8 B U EFAEL, EU O2BEEMFHEERDN 35%% Hhd, EU &K
DEEMFEIRTHD, EIHWE D (V7 —b, LA, Z1VE) TER I, LEBEL, VY
AV MIBE G ZHMIEIRER, TS EDHLWE (RE) . 2 BIEN U356 B TER LB A
LYME(TIAFVIE)EEEND, 535 BUNEMIE ML INTEY,, — BRI LRI AT
%, FERTOHINROIGEI, BFIRT ARANREDEEMBENEETNEZIENHY, VT2
UGB RIREME D D D,

VYA 2V EFBREIRDL U, MEEERT 10%RK#E~ 0% BDAXREND S, /=, INEE
CHER% - RAREMOEBENERD D, HESRETH S (O b DINZL D EHEITINBEEIIN T
BIEHHR I D),

(4) BRMHEOREFRICH 1T B EUR - NIBEHI (2020 FEIFEDERINRD 5HT)

BEZEYIRAEATE S D ERE L 2020 EFXTIZ 7T0% L TAEINBEZE(TRNTOVHA 2IIVEEDEL
FOMDENEEL EDLER)IIHLU. IFEALDOMBEM, 2016 FERSATHEER ER->TW5,

UL, BV ARV TT — 22 fEE T2 ZOFWEIRERIL, KEBS DR U (BN U7 BEZEY 0
NE&FEHUTEZISONEHD S ) RS E N FEVIER 2 NS DV YA 2 )V &t % E K EEARI
BAENZLVERINTODIENT N5,

46 pE B £IEU Construction and Demolition Waste Management Protocol ]
(https://ec.europa.eu/docsroom/documents/20509/) Construction and demolition waste |
(https://environment.ec.europa.eu/topics/waste-and-recycling/construction-and-demolition-
waste en). EUTREPORT on the implementation of EU waste legislation | (https://eur-
lex.europa.eu/legal-content/EN/TXT/?qid=1537873850842&uri=COM:2018:656:FIN), B E,
2024 £ 1 8 17 HEUE
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5-4 FERINICHITDESMEIDEIRER
HiFR BRI EREE T Construction and demolition waste: challenges and opportunities in a circular economy |
(https://www.eea.europa.eu/publications/construction-and-demolition-waste-
challenges/construction-and-demolition-waste-challenges). 2024 £ 1 B 17 HEE

(5) EEEMED DPP REICRIT=R5F

1) Construction Materials Exchange (CMEXx) project

Construction Materials Exchange (CMEX) project &7V R-Z7V—=2 T 427
S 4 (Irish Green Building Council, IGBC) 7% 2021 £ 12 BIZBBUAEE 0T = /b T
HdY, EEY 7O —NOBERADHREMEDH MBI ZREL. BRI AEZERTOIAN ALY
5L EHINE LTS, YTV TV IMNAR— N ERIMBIORYF U T2 BRBITT DA VTV TIY
"7 A—LZBUTERTS, ¥ TV INAR—ME, BYAD TN TOEHRICETLEHREZEA. T
NTOMEIERL ., ELRBRHZ [EHTXL5LII295, ATV M, 7V TY RERE - &% -
BEADEREEA/ N—YaVyPEeHlELY) ., EeEHEE2ZIT TS,

IGBC & AV I VMBI T IV N7 4 — L EEE U, R4 RECRKRDOEI 2 ZHEREL TS

47 IGBCIThe Irish Green Building Council launches a pilot scheme to increase reuse of
construction materials] (https://www.igbc.ie/the-irish-green-building-council-launches-a-pilot-
scheme-to-increase-reuse-of-construction-materials/). IEMAI Circular credentials: digital
product passports in construction ] (https://www.iema.net/articles/circular-credentials-digital-
product-passports-in-construction), 2k, 2024 £ 1 B 17 HEE
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Z5 %D Excess Materials Exchange (EME) *#2#L. 70V 7 MIEWHA TS,

5.2.4 PV /R

(1) PV ARIVDBRICE T BiER

1) WEEE(ER - BEFHBERED

WEEE #6413 2003 FIZHIE Xz, WEEE OFRAMFI LB - VY1 2UEEIZ L S FEEEH
BEBHE L, MBEEE EEFIZEL - VYA 2V AT LADEER XD EPR IZEO<EHEHE2 B
FTW3B, BfTfaaid 2012 FIZWEINTEY, EIZEY PV NPV EREFIEIIXhE L L
HIZ. R 5-3 IR BEENREIN-,

2012 FQEESRIE 2014 ELVMBETENEAEINTOEH, MMEEICE > TEESE DR
NELD(EFHR L, HERTE. BIRE. WAL A MNREEEEEND) FOMENHY ., EFERI
REARINRIZENEU TN D, £z, EERNOIL. PV NANVDOEHFMETHEOLEE EEERL.
fi> WEEE LI3ELRBINEBZEEZ RDBFEMN LA >TWVS,

#& 5-3 WEEE#ESICHIT3BF

5H

BiRE

WEEE [X&EB#EZ
* NEE (collection)

- 2016 F£&LY. 8% 3 FED EEE IRFEENTHIZED

45%L E

- 2019 &Y% 3 FED EEE IRFEENTHIEZED

65%LUEEULIF WEEE DISEED 85%LLE

[KBUGES | (PV INRIVED) DEIUREIZE
* @YX (recovery) (- TRILF—F
. & - EB{tEWZF D mmEgmn)
12)L-BEFIA(reclamation) &

- 2012 F 8 B~2015 %F 8 B. 75%LL EZ&[EX
- 2015 F 8 B~2018 & 8 B. 80%LL EZ&[EIX
- 2018 F 8 B&Y. 85%LU EZ B4R

[ KBRS | (PV NRIVED) DBFIA-UH

12)VEE
*BHIADEH Dl (preparing for
re-use) 1R&E. %, E18

- 2012F 8 A~2015F 8 A. 65%ULEZU1U)L
- 2015 F 8 B~2018 £ 8 A. 7T0% U LZFFAD

=T /- 1oL

- 2018 £ 8 ALY, 80% LU EZBRADIHICEE R )

el

HAF:EUIDIRECTIVE 2012/19/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 4 July 2012
on waste electrical and electronic equipment (WEEE) | (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:02012L0019-20180704). Photoramal EU regulation pushing forward PV
recycling: the WEEE directive ] (https://www.photorama-project.eu/eu-regulation-pushing-forward-
pv-recycling-the-weee-directive/). LAk, 2023 £ 12 A 15 HEE

£72,2022 £ 10 AICBUNEERIE. BHESDOBEZERRNEEREFROCREICRELE
WEEE EEADOEREIZRE 55 =7 F 7 &kt Lrz, 2023 £ 6~9 AIINT Yy a4y
T—YavEEML, 2024 F5 2 W¥EHA(4~6 A, FHEREEL2RRTOIFETHS.

2023 F 2 AIZEFINEERIZL > TREFDMABEREI T, 2023 £ 12 B, BRNEE
REMMBENEESRL. EERXEIIDVWTEELTo7. PV NAUIEELTIEE 5-4 @
EBYFTHIZUAATIVEL, FRIFMICESINEBELFHETH AR IC O W T %
g SRENZINT VD,
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& 5-4 WEEE EBAOEBECETIHMAI=U7F T SocUERE

REAR IEH (PV /\RIVESE)

55 2a 52 RBEU(Review) |ZEM | - BNEZEERIE. 2026 F£12 A 31 BETIC. KIEERDSUED
WHEUZETEL MEICHU T ARBBRURIEICEAT 2828
A EHESNERZRETDIENDET S

- FEFMAICHVW T BINEERIE FICUTZIHliT 26D ET
)

v PV INRIVETKRBEIER  h7TUNSHIVBEL THZIZTPV
INRIVIATTVZEERR L. BRFEE TIFRL, FRIFRICED
<IEFREEEREE X U TINERZEZEETS

v EEEDBERFZISFEULLESIC. FERUIHEEDEA
oINS PV NRIVEINE - I8 - EUR - EIELSD T D
O DEROEANEEICHETNDHEAERIITD

HAR BumEE £ TWaste from electrical and electronic equipment - evaluating the EU rules|

(https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13420-Waste-from-
electrical-and-electronic-equipment-evaluating-the-EU-rules_en)., BXJlZEE £ Waste electrical and
electronic equipment - targeted amendment | (https://ec.europa.eu/info/law/better-regulation/have-
your-say/initiatives/13731-Waste-Electric-and-Electronic-Equipment en) . EtHEZE4Proposal for a
Directive of the European Parliament and of the Council amending Directive 2012/19/EU on waste

electrical and electronic equipment (WEEE) | (https://data.consilium.europa.eu/doc/document/ST-
16246-2023-INIT/en/pdf). LA E, 2023 £ 12 B 15 HEE

2) FEARE R B MmNz DI DT H1 U RAIE

R AR R D7D T IF YA UHAIRIZEWT, PV AAUIT AT VA VHEBIDON R L 2o
T#Y. DPP DN ENEHAT NS EDEERbNES,

BATOTITFTHAU3SE K 30 DT AVX —FER T2 R L 35 AESTHY . @RI D8
7N —T BT 2BHIIDOWTIL, Bli&, EfEFEE (Implementing measures)é:b’C%EE“‘Z/L’C
Wb, BUNEERIE EEFEEZKEL., EHMNIC, BRIV —T ZLICERE B O - REL
ToTW%, [ZaF A U EZEEHE 2016-2019] Tl %ﬁfd:;éﬁ’fﬁ%lﬁwﬁi’&*ﬁ%ﬂ‘@“é;ﬁéﬁﬁ‘w——
TD—DNN KGRI 1 > /N—4—(Solar panels and inverters) |2 2\F, FriFAE %6
BB LTWEY, /- [ZaTF YAV RO RINF—5R) V7 VeEEE 2022-2024 1Tl EFaj
FEMNTET L MEERIE 2023 F£5 2 MEHFTIIoaT AUV EAETAINF =T RVDER
EE2HATHI 2B FEEMRTHLEL TV,

(2) PVAXRJV DPP EERT7I1—-)
DPP &, 2027 £ 2 A 18 HEVEMITEAINSILARESTHY, TOR, MifkL EFHED

48 EUIDirective 2009/125/EC of the European Parliament and of the Council of 21 October
2009 establishing a framework for the setting of ecodesign requirements for energy-related
products | (https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32009L0125).
2023 F 12 A 21 HEUS

49 FrNEE 4 Ecodesign Working Plan 2016-2019] (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52016DC0773), 2023 £ 12 B 21 HE&

50 ErMZEESTCOMMISSION STAFF WORKING DOCUMENT Accompanying the document
COMMUNICATION FROM THE COMMISSION Ecodesign and Energy Labelling Working Plan
2022-2024] (https://eur-lex.europa.eu/legal-
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PV CYCLE
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