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2. RXHE (Summary)

2.1 Objective

Objective of this investigation is to contribute to proposing models to demonstrate proper end-of-life
(EOL) management of PV modules. To achieve the objective, investigation of current status of EOL
management of PV modules in Japan and trends in PV module recycling in overseas was carried out.

In order to understand current status of EOL management of PV modules, questionnaire surveys to PV
owners, contractors, logistics operators and intermediate processors in Japan were carried out. As well,
various information on EOL management of PV modules in selected overseas countries was surveyed. Based
on the results, how to improve efficiency of taking back and logistics of EOL PV modules was discussed,
some possible models for improvement were drawn, and issues to be solved for implementing and operating

such models were considered. As well, issues for demonstrating models in the current field were extracted.

2.2 Outline of Results
(1) Current status of end-of-life management of PV modules in Japan

In order to understand current status of decommission, collection and transportation, and intermediate
processing of EOL PV modules in Japan, questionnaire surveys to PV owners, contractors for
decommissioning, logistics operators and intermediate processors were carried out.

As important issues for promoting PV module recycling as a proper treatment, it was found that PV
owners and contractors stress cost reduction for treatment, while logistics operators and intermediate
processors stress consolidation of the legal systems. It is supposed that owners would like to save spending
for treatment and that contractors would like to give their customers a lower price for treatment. On the other
hand, for logistics operators and intermediate processors, PV module recycling will be covered by their
existing business without significant barriers when they have capability and equipment available for proper
treatment of PV modules. Then, from their viewpoints, policies and institutions for promoting PV module
recycling will be effective to realise proper treatment of PV modules with proper cost.

The PV owners and contractors for decommissioning will ask logistics operators and intermediate
processors to treat PV module wastes in each case when difficult to secure a space for storage, while they’1l
ask it in a bundle when a space for storage is available. Also, the logistics operators pointed out that securing
place for storage and transporting in a bundle will be effective to reduce the cost. It was found that securing
space for storage and reducing cost for transportation would be issues for proper treatment of PV modules.
Further, intermediate processors pointed out that stabilizing and securing amount of treatment, and
optimizing price and conditions would be necessary to reduce the total cost, which would be depending upon
effective and suitable collection and transportation.

For facilitating proper treatment of end-of-life PV modules, it was clarified that it would be effective for
PV owners and contractors to provide information on treatment ability and cost of intermediate processers.
As well, it was clarified that developing schemes for effective collection and transportation, simplifying
various procedures and supporting activities for promoting recycling would be effective for logistics

operators and intermediate processors.



(2) Current status of end-of-life management of PV module in overseas

Through participating in IEA PVPS Task12: PV sustainability and relevant international conferences,
information on proper treatment of EOL PV modules in Europe and other countries was surveyed.

In Europe, to take back EOL PV modules and to recover and recycle (or reuse) materials contained in
EOL PV modules are obliged. According to the statistics by Eurostat, in 2018, the amount of EOL PV
modules taken back was 13,951 tons in total of twelve countries. Recently, it has been pointed out in Europe
that the amount of WEEE taken back including PV module and other WEEE is less than anticipated amount
of WEEE actually occurred in the market. Issues for strengthening actions for promoting proper EOL
management of WEEE are discussed further.

In Germany, the amount of EOL PV modules taken back in 2019 was 13,400 tons. Collections of EOL
PV modules were carried out by stiftung elektro-altgerite register and other organizations such as PV CYCLE.
The PV modules collected are recycled by companies such as the Reiling Unternehmensgruppe and First
Solar. As well in Germany, issues for strengthening circularity of PV modules are discussed, in order to secure
proper management of EOL PV modules.

In France, Soren (former PV CYCLE France) is in charge of taking back and recycling PV modules, and
the amount of EOL PV modules taken back in 2020 was about 4,100 tons. Preparing for increasing amount
of EOL PV modules in the future, developing facilities for PV module recycling is implemented.

PV CYCLE, operating taking back and recycling scheme in Europe since 2010, collected about 10,000
tons of EOL PV modules in 2019 and about 8,000 tons in 2020 across Europe.

In the US, there exists no federal regulations specifically designed to regulate management of EOL PV.
On the other hand, there has been a growth in regulations specific to EOL PV across various states in the US.
Washington state has introduced a regulation for take back requirements for PV manufacturers. Beginning
2021, California has implemented regulations to classify EOL PV modules as universal waste. As well, policy
mechanisms for PV waste management are being actively considered in New York, North Carolina, New
Jersey, Oregon, Illinois, Hawaii, Arizona and Minnesota.

In Korea, EOL PV modules will be included in the list of items affected by extended producer
responsibility (EPR) regulations. The EPR regulations will be enforced in the PV industry from 2023 after
the collection infrastructure for PV module waste and the development of recycling technologies is
established by 2022. Under the project aiming to establish ‘PV Recycling Center in Korea’, a facility having
ability of 3,600 ton/year was constructed in 2021. The facility will start operation after testing. Also,
preparing for increasing amount of EOL PV modules in the future, various R&D projects for PV module
recycling are implemented.

In China, a special committee named "PV Committee of China Green Supply Chain Alliance" was
established in 2020, and an alliance named “China PV Recycling Center” was established in 2021. These
platforms will provide communication with recycling industry. A national R&D project for crystalline PV
module recycling has started since 2019. The project focuses on not only technologies for recycling current
PV modules but also new technologies for environmental protection treatment of new materials and new
structure modules, and standards and policy suggestions.

In Australia, there is no specific regulation for EOL management of PV modules, although it is currently

under assessment and discussions. Issues for promoting PV recycling are identified as no proper scheme and

_8.-



information. However, although the amount of PV module wastes is still small, several Australian companies
and start-ups are devoting to PV module recycling. As well, some national level funding projects for
developing innovative solutions to enable sustainable and cost-effective management of end-of-life PV

modules by Australian Renewable Energy Agency are implemented.

(3) Consideration of facilitating proper treatment of end-of-life PV modules

In order to realize a proper treatment of EOL PV modules, like recycling, in an effective way, it is necessary
to smoothly collect PV modules decommissioned and to transport them to intermediate processors for
recycling, in addition to advanced and effective technologies for recycling. Looking at the number of PV
systems installed in the market, most of them are small scale PV systems commencing with residential PV
systems and widely dispersed. In this investigation, possible models for effectively taking back and
transporting EOL PV modules appeared dispersedly in small batches were considered.

Currently, it seems that most of EOL PV modules are directly transported from decommissioning sites to
intermediate processors.

In case of decommissioning large-scale PV plants classified as high voltage and extra high voltage, a large
amount of PV modules will be decommissioned at once. Then, a current flow, e.g. direct transportation from
decommissioning sites to intermediate processors, will be an effective way, because such PV modules can be
transported by heavy duty trucks with a high loading ratio.

On the other hand, in case of small-scale PV systems like residential PV systems classified as low voltage,
the amount of PV modules decommissioned will be small. Small or medium trucks will be used, the loading
rate will be low, and then taking-back and transportation of their EOL PV modules will be inefficient. As of
September 2021, the number of PV systems installed is occupied by low voltage PV systems (residential -
approx. 2,900 thousand, other small scale (low voltage) - approx. 640 thousand). However, it seems that
opportunities of decommissioning small scale PV systems at multiple sites around the same time will be
larger than large scale PV systems. Therefore, in order to effectively take-back and transport PV modules
decommissioned at small scale PV systems, gathering PV modules decommissioned at multiple site and then,
transporting to intermediate processors will be an efficient way even if the amount of PV modules collected
at one site is small.

For considering models for taking back and transporting EOL PV modules, a scale of PV systems and
reasons of appearance of EOL PV modules were assumed. Based on such assumptions, a model for incidental
dismantlement was set for PV modules detected at periodic inspections. As well, models for prescribed
decommissioning were set for PV modules decommissioned at the residential and low voltage PV systems.

A combination of storage and milk run, e.g. route collection, was supposed as models for taking back and
transportation, by referring an existing study showing that such combination would be more effective than
current way. One model for incidental dismantlement and four models for prescribed decommissioning were
proposed for recycling of EOL PV modules. For these models, logistics (routes for taking back and
transporting EOL PV modules) were considered, and expected cost for each model was estimated. Although
the cost estimated was under the limited conditions, it was revealed that a combination of storage and milk
run would be able to realize lower cost than existing logistics. Also, permissions required at ‘Waste

Management and Public Cleansing Act’ for realizing these models in the actual field for each relevant

_9.



stakeholder were confirmed. Further, regarding the four models for prescribed decommissioning of EOL PV
modules, options for extracting PV modules which would be available for reuse were considered and
proposed with required permissions.

Based on the considerations above, issues for realizing effective taking back and transportation of EOL
PV modules were identified as below:

- Consideration of information flow for operating the models and rules for executing the flow

- Consideration of large area transportation crossing prefectural border

- Consideration of cost for operating the models
Toward facilitating proper treatment of end-of-life PV modules, it is necessary to demonstrate taking back
and transportation models proposed in the actual field for validating the applicability and clarifying issues to
be solved. For this action, following points will be important.

- Limitation regarding storage for reshipment and storage outside the workplace

- Securing adequate amount of EOL PV modules for demonstration

- Permissions at the Waste Management and Public Cleansing Act and interpretation of relevant issues
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LH, FEMF (B2B) TERFEINEMIIFEFEEOAM LD, B2C TORIUIa LY v a v
RA L FED, EICAHERI O Stiftung Elektro-Altgeriite-Register (EAR) WS TWAHD, £V =
—/L A —71—=X> PV Cycle Germany, Take E-Way 72 &2 X AR H AT L TITHOIL TV 5,

fifi FH % 7 KBS FEMLE ¥ = — /L ORIE 2016 X VATHOILTEY | [EULEIX 2017 4FLIRE, HFx
HEAMLTWa, 2019 H1213 13.4 T MBI SFL, 2019 4% TIZRFE 34.1 T b o 23 B - Al

_48 -



INTNWD (F2.1-2), FIEIZED DEGITEBHUANS DL DL, — KRB FRER
7 ¥ ML EIMEMICH Y . — RO ETT> T DRENEEL LT, b Si RABERE Y
2= VT2 RBETEY (HT A, FTITAF v %) O—RILHEELETHLH D Reiling
Unternehmensgruppe, CdTe KT Y = — L CIlXFKSEM A —H—THH 5 First Solar 235
Do BB ONR B AR INTEY | —H T —Z DA I TV 2019 2 Fr< 3 FH O
WA T Y mo— AT RTLERIC £ BBREDHK 8%, U H A 7 /L SN DA 80%, T /L —[EliL
D58 10%, HEDNZT B D BEFED DK 2% & 72> T D,

7283, 2016 FEOEILEA 2017 4 L 0 2001, [FHIEA B ShZER THhY | T ET
ARy 7 SNTWIHEABAKRGENRET Y 2 — LRER S VGO T2 Sl b IS NG, —
75, BIR® Burostat |2 X 22 Tl 2016 FFOREMLEN 2 T h & FlEl>TWDHNR, T —F R—
FOBHIIH 522 TRV,

£212 FAYDOFEREFARNGEME S 21— )LEIUE & RBRR (B F b /g) IR

— R B = MIED R ER
- . - 55, FE |1 —XMH IRIL¥—
TS5 b 5 E " . L 18 3
t Aot | mmem | YTT7 R 2oL
2016 14 9.2 (n.d.) 0.4 7.4 1.1 0.2
2017 18 3.6 2.6 0.3 3.1 0.2 0.0
2018 20 7.9 5.6 0.9 6.0 0.8 0.2
2019 19 13.4 10.8 * 11.5 1.2 *
- 19.0
FiE - 34.1 (2016 £ <) 1.6 28.0 3.3 0.4

*EAE R F R F = (TIELF

(2) Circularity ®3&1b(=@) (+71-ERE S Y #2&

R4 > ® NGO : Deutsche Umwelthilfe 1%, 2021 4= 5 A |2 KBEEMTE 2 = — /L OB % (Circularity)
D5ELIZBE 9% White paper? & 363 L7z,

I A KB EHLE ¥ 2 — /L O BB NZ DWW TR EEG IS THE STV 223, BIFEDRNY - 4L
B 2T AT, [UEEBIREFRIHE T 22 KL TED2 D LT R-> T LT, MIEL
HATHONTND Z EZRAETE TWRY, ISR TS EHAELY 07 NEy)7ZzE
I, R E UCNEZRES], W2 T4, Y &)Y Burostat (213 S4UTUWR W ATRENE
NV BATOBEERFOETIENRRE L T\ D, BREA~OEZECM A TRe i OB, il
ftido 2 EROER AP Ted, BUREASET L2007 7 v a v EREITHRERS D L LTWND,

2.1.6(3)MAIZ T, Z ® White paper OIS 2 3H L T 52, KEFEMTE Y = — /L ® Circularity O
FEALDToOICI Y T R EFRE & HR E LT, KGEME D = — /L okGh, fiikoe, B, il
B Va—2, VAT NVDOEOSOBENG, R2IZIWTRTHABET LN TWD, £z, K
FEHLE 2 = — /LD Circularity O FELIZ AT THED:, fETHT N E FEFIHLE LTHK 2.14 127”7 Key
issues IR SN TN 5,
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% 2.1-3 White paper =5k S R = ABEME S 2 — L DEIBMHBRIL D 1-8 DIRHE & 5% 9V

AEEMED 2 —IILOFKET - Eco design

- BEEME OFEAHR
AEEME D 1 —ILOTIHRE - ERESFO®IL & TIHEE

CFUTA UTBICK HEH
ASEMES 1 —ILOEIR <B2CIzHI+5E@E>

- AMEIR S R T LOKE

<B2B IZHITEHRE>

* Producer IZ& 5 EIR S R T LDHRE

- 2015 4 10 A 24 BURETICERFEE S Ni=E S 2 —ILER
AKEBEMED2—ILDYART - 1J1—ZX | - Preparation for reuse

- TiEwH O & #ERIRIZ(CEH (+ 5 Circularity
KEEHES2—LDYHFAIIL - B A INLITHh NS ERBIEDRSE

%214 KIBEME S 1 —ILOTFEBMEMCICHEIT TRIR, BHETREETEHIF I+

[Key issue 1]

AXMEFHOET, REDCENRTOEREABEBEMES 2 —ILABEEICK > TRHRANTIEE
(. BEADEZELBLLEIBFEGREZITOERBICOGA DT,

[Key issue 2]

FRFARGENES 2 —ILOZ FFATRLGRKETHLID, THALGIMYKZWIZE>TR
DEN. UI—REINTULVELY,

[Key issue 3]

AKEEMED2—ILDUYA I INVIEHETH D, =, BLEEHMiA T a v E2BETHE
LABETHIEDOD. TR, VYA VI EDMEHSIERODOARPETD U HAL L EEH>TLVS,

Fo, BT 5L 9IC (21.6H), KEFEMLETY 22— /LR, FA VB LOBMEEKIZE N
T, WEEE OEIHEMENZ ERFREE SN TWD, EORNELGET D720, FA Y TiX, 2022
£ 1 A XD ElectroG MK IE X7z 99, KEICL Y, Bz, LFO X5 Z2mndsiibIn T,

M5 b3 2 G OB ERIFIZ G - IRGEE D 2 & 7 N ORI & Bk
B2B H 122 Tl take-back concept’ & e fk
o> EU GEEA~OF T A VRFE A O 1E. IGEE T K OMRTE e O RFRIEE 2 B dk

‘take-back concept’ & 1%, HBZEDOEINA T > a v BIO, £ oA 7 v a ORI HITEE W]
T DI ERENVEEN, TOXIRIFGREBET DI LB ROBIND, 2022 FFLRFICH LS
A5 BLEL T OBERIRE, 2021 R E TITHidb - BER SN H-AIZ OV TS 2022 4F 6 ARET
WIE BB SRS B L 70D, E72, B2B ®MICK L TH, 2 E T B2C ®EEDOAIZHEH STV
7=. ’crossed-out wheeled bin’~— 7 &} 5925 Z L BR{BE T NS,

ZIHDIED, BR - B HEEIRGEE 2R D U CRA T 5 /M WEEE OMEES| XY | A
v IA K DGR R LR, HOWVEZ OGS IXRRE OGS 2 L BB S D,

Fio, ARIOWKEIZ XY HEROAR)72 WEEE BN %, WEEE O ¥ B DB 41T
IR TORYL S AIREE 720 | (EEEND DA WEEE # BHERFHIATr Z E R AEE 72D,
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213 7T VRIZEITHEA
1) FREAKREGEMED 2 —ILOFREIKR

75 A%, WEEE {54243 < [ENi4 : DECRET n2014-928 Db & KBFEME Y = —/L
DEERBRLHENED bNTND, £ LT, FHEAKRGEREY 2 — /OB - U S A 7 0id
TanY— - FE A RERRYE - =k /LF¥ —4 (ADEM: Agence de la transition écologique) ;é'ﬁ%éﬂ’b
T-ME— DS & LT, FEEFIHIETH 5 Soren (IH PV Cycle France : 2021 4F 7 HIZ Soren & tfr)
2, FE - HEHZITo TV D,

D 2019 FOFEE

PV Cycle France (/) DOIRE NI D L, 2019 FiTiFx 7 7 » AENMD 4,735 b > O KBGE?
YV a—ARERS A (K2.1-2), TAUE 2017 FEOFIEDK) 2 52T 2,

Y S A7 fbdn Si RARBEEME Y = — /L1 1,949 kT, Veolia @ f-Z3fl: Triade Electronique 1
DY YA 7 VR CULBE S #17=, Triade Electronique #1:1%, EU @ CIP Eco-lnnovation 7' &2 /= 7 k
MBI EZ T 2R 7 r ¥ = 7 b PV-MO.RE.DE (2 XY Bi% & i =2 o 7 LR EE 8 %
WBALTWD, KBBFEMEY 2—VZT VI 7 L—LALEEM TRy 7 A« r—TVERELE
B\ —EDOEICHEW, Z0%, WS, SEENERICSNEND, EY 22—/ 1 KHTY
DIPRRFEIE 1~1.5 R, EIREIERIL 95%FRE TH 5,

[FUN ST KEGERMD 5 6B, CdTe KBGEHLIE 1,607 hodH D T HIE FA Y ICH#ES L, U
PA 7N SITEY ., FistSolar RS ZR-7=bDEHBIND, 7DD H B, 978 b U K Si K
BT, ZOMiE CIGS 721X Z DO KLER (7 L¥> TN A7) Tha,

EERSIRAEED
— — Triade Electronique TULIE
PV Cycle France 1,949h>
= o CdTe®XEE
2(3“19 F£X FEEE it 1, kA E I
EY1-)VENNE 1,607hk>
4,735h> BIESiABEE D
978bh>
— EUDMil= T ALIBIR ST
T0ith
201bk>

®21-2 73 VRIZEITS 2019 EOFEREFAKRBEME D 1 —)LEIRE 95~

¥ 2.1-3 BELOFE 2.1-5 (I HE A RKBEME Y = — /L ORIHIR O X 553 LT 2019 412

(F % BRI BN & A R, 2019 SR S A2 B A KGO 5 6| ﬁ:—?1ﬂ=7#7
=X, AU vE=— TNT=a— bV a— LINOEHIZTT R TORED 81%% Tk
D, e 2r G T —Y a2 T 2 m—XEN 1,607 hOFERIERIKLTH Y | IRNTH—
TN 985 N Th o7z, [BUED 97%IIFTHH & OFREG A Thh T s

-51-



21-3 73 VADERFAREGEMRED 1 —ILOEIUHIED XS D

*£21-5 75 VRIZEITS 2019 EDOMBRIFEREAKRGENED 2 —ILEYRE 7

Tonnes Tonnes Tonnes
Department collected Department collected Department collected
1 |Ain 0.00 34 Hérault 24.74 68 Haut-Rhin 0.00
2 |Aisne 1.36 35 llle-et-Vilaine 8.20 69 Rhéne 54.17
3 |Allier 25.02 36 Indre 0.00 70 Haute-Sabne 4.12
4 |Alpes-de-Haute-Provence 4.72 37 Indre-et-Loire 0.00 71 Sabne-et-Loire 2.62
5 |Hautes-Alpes 2.16 38 Isere 16.54 72 Sarthe 8.10
6 |Alpes-Maritimes 1.36 39 Jura 0.00 73 Savoie 2.52
7 |Ardéche 1.72 40 Landes 188.01 74 Haute-Savoie 10.59
8 |Ardennes 1.35 41 Loir-et-Cher 0.00 75 Paris 0.00
9  |Ariege 0.00 42 Loire 1.12 76 Seine-Maritime 0.00
10 [Aube 0.00 43 Haute-Loire 0.00 77 Seine-et-Marne 14.05
11 |Aude 985.67 44 Loire-Atlantique 30.57 78 Yvelines 2.58
12 |Aveyron 147.14 45 Loiret 1.50 79 Deux-Sévres 3.45
13 _[Bouches-du-Rhone 1607.40 46 Lot 0.00 80 Somme 0.00
14 |Calvados 6.77 47 Lot-et-Garonne 73.00 81 Tarn 51.57
15 |Cantal 20.52 48 Lozére 0.00 82 Tarn-et-Garonne 3.38
16 _[Charente 4.26 49 Maine-et-Loire 26.03 83 Var 2.15
17 _|Charente-Maritime 1.08 50 Manche 0.00 84 Vaucluse 119.08
18 [Cher 0.00 51 Marne 2.78 85 Vendée 13.01
19 [Correze 0.00 52 Haute-Marne 8.66 86 Vienne 31.52
21 |Cote-d'or 4.88 53 Mayenne 2.07 87 Haute-Vienne 11.90
22 |Cotes-d'armor 4.68 54 Meurthe-et-Moselle 0.00 88 \Vosges 0.00
23 [Creuse 0.00 55 Meuse 0.00 89 Yonne 0.00
24 |Dordogne 32.86 56 Morbihan 0.00 90 Territoire de Belfort 0.00
25 |Doubs 1.56 57 Moselle 22.05 91 Essonne 0.71
26 |Drome 52.16 58 Nievre 0.00 92 Hauts-de-Seine 0.00
27 _|Eure 21.00 59 Nord 61.54 93 Seine-Saint-Denis 0.00
28 |Eure-et-Loir 17.06 60 Qise 0.00 94 Val-de-Marne 0.00
29 |Finistere 0.71 61 Orne 0.00 95 Val-d'oise 6.00
2A _[Corse-du-Sud 144.57 62 Pas-de-Calais 0.00 971  [Guadeloupe 3.06
2B [Haute-Corse 0.00 63 Puy-de-Déme 52.42 972 Martinique 7.16
30 [Gard 18.04 64 Pyrénées-Atlantiques 8.77 973 [Guyane 155.24
31 [Haute-Garonne 51.83 65 Hautes-Pyrénées 0.00 974 [La Réunion 15.64
32  |Gers 0.00 66 Pyrénées-Orientales 10.79 976 Mayotte 11.82
33 |Gironde 483.98 67 Bas-Rhin 36.36

@ 2020 EDHRAEELSHEDREL

2020 D7 7 L AENN S O KGEME Y 2 —/ L EIEITK 4,100 FTho72 8, EILT 2
TV o — /WIS U CL 40 #2LL T & Small pick-up. 40 #2#8 % Large pick-up & L CH V| 2020 4
WZBWT, BIAEIXRIFRE T o 7203, (B E & Tl Small pick-up 23 10%. Large pick-up 23 90%
ThHorzd,
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2020 FEDOFEAERIT 2019 FL VA L TEBY, an TROZEIC X HMETFOMLE R —>D
R E S TWDD, 2021 FICHUHININCHER T 5008 9 EREH L LTS 9,

LosL7edn, FEMFICIIERFEAKGERE Y 2 — VORAEBTFEL ML TN &L,
2040 FEZIFA 120 T R oA AETHERBLTND (1¥2.14),

140,000
120,000
100,000

80,000

[ton/year]

60,000
40,000

20,000

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

214 I3 VRIZBEFSERAFARNGEME S 1 —ILOREBREL OFI8=

(2) nEEHR

77 AT, KIGEMEY 2 — VIEARIC, VA 7 VBERHO—HHE LT, =asnEm .
BAREME DES ECO-PARTICIPATIONS (Visible Fee & & FEITIND) % & Hh U EHT I LE RS
b, AT REFERITY 2 VORESCER, 7 L —2FESOLMF TS Tnd,

# 2.1-6 B LUK 2.1-7 1T 2020 I 1T D fEd Si R & HIERKGERO = 2 S MEH %277,
TN T L— &R SiREY a— VO EES 20kg 59, H 1 200W BELIETHE, 2D
BV 2 VICKT 5 a S ME ML 02~03 F/WRE LD,

T OIEMNTENRT B R, LR TN ONT, ERENO T as g ANERE SR
Tn5,

%216 IS5 VADERSIZABENES 2a—/ILOTISMER (2020 F£1 §~) 10&9#R

VA AEE LHBEY) | FAZTL—AHETIA—L

1kg ki 0.02 EUR/#K 0.03 EUR/#K

1kg A5 10kg K 0.16 EUR/#& 0.28 EUR/#
10kg H\ 5 20kg ki 0.36 EUR/#K 0.63 EUR/#K
20kg A 5 30kg K 0.50 EUR/#& 0.87 EUR/#
30kg H B 40kg i 0.70 EUR/#K 1.22 EUR/#&
40kg H 5 50kg FKiik 0.90 EUR/#& 1.57 EUR/#&
EMD 10kg =& 0.20 EUR/#& 0.35 EUR/#&
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xR 21-7 73 D ADFBEZRKIE

FMES1—)LOITIASMER (2020 4F 1 §~) 10Vt

1kg il 0.03 EUR/#& 0.05 EUR/#& 0.04 EUR/#
1kg A 5 10kg K 0.22 EUR/# 0.37 EUR/# 0.35 EUR/#
10kg A 5 20kg K& 0.49 EUR/#& 0.70 EUR/#& 0.79 EUR/#
20kg A 5 30kg ki 0.69 EUR/# 1.17 EUR/#& 1.10 EUR/#&
30kg H 5 40kg Kk 0.96 EUR/#& 1.63 EUR/#& 1.54 EUR/#&
40kg H 5 50kg K 1.23 EUR/#& 2.10 EUR/# 1.98 EUR/#&
BAD 10kg =& 0.27 EUR/#& 0.47 EUR/#& 0.44 EUR/#&

Q@) VHA I ILMaDEME ) YAV ILICKSHEDHL

Soren (IH PV Cycle France) TI&, A KIGEME Y 2 — /L OFAEBEOHINIH A, £,
fitien Si KU O KGEMTE S 2 — /LD U A 7 VARG ATRE & §_ < | BT 7 2R A0 i 2 B i 5
HTEELTVD, 2021 2 XY, B2 MR 2T 5720 DAFLSEM S, 3 RS
SNsZebhrol, ZOHHO 1 RIZITR Yy b A 72 HVW D HARBOMPILE )NE A S
LTETHD W,

Fo. KGEMED 2 — A bEIESNDERD U YA 7 AREIMENZ LIZOonWTHEF AL
TW5 9, BIfE, I—n8 v/ X TIEREIR &SN H T 2D KN EEMEES (Road underlayers) (2 L 2>
ENTVWRNZ D, TOMEEZEDD ZENAERELBEMLTND, Fio, 7TALITL—LL
7 AUSNOMEZRTRERBO R L, VA 7352 LxiED I 5 L TWnD, flxiX,
RO Z EEE BN T D Z &S A, B L7=3 Y a2 kOB eANIERT 5 Z & bR L T
W5,

214 TOMDERIZE T HEM
L 1297

A # V7 TlE, WEEE {55125 < EWNIE : Legislative Decree No. 49/2014 O % & KB EEHLE
Va2 =V OERELEBED 5TV D

A Z V7 OE EMFSE B E Conto Energia IV/V IZ X W IEE LB O EFHERZ T TVD
FHEHIT., KBEMEY 2— 10T ) 7T AVESZEAOE Y — v 282t (GSE: Gestore
Servici Energetici) (Z8BET 5 Z RO OIND, ZIUEDR D726, HRO P IREOFE
BRGNS,

i 2 K EMLE 2 = — /L OB T, 10kW RO > A7 LT S 15 556 13 Domestic
WEEE’, 10kW LA E® 3 A5 A TlE Professional WEEE’ & [X 45 &1 TV 5, Domestic WEEE (.
M 4,000 %P7 LA _EECRE S 41TV 5 National Collection Center [ TR E D Z & 7> TR, &
EECIIRELIZEOER - FRIOb &, FTAE LD WVIFMERN T ZITETA D, #ﬁ\
Professional WEEE (3, National Collective System %1 UC, & % W\ TG éz}’bﬁ Entity (YX4E -
WA GTe) ICXo TR E L, VYA 7V THICEIIN D, Z 2 T, National Collective System
EATUEE - W, VYA NVEER N RD A=V T AThD, £lo, A X U T THHAFEA
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KIGEME Y 2 — /L OB AZH > TV D EE B IX, PV Cycle Italy <> European Recycling
Platform & W o> 723FERIFUATH 5,

Fo VA 7 VEENLA & L CLUGSE DR EIC L DAL HIERRT DA DEE I TEY |
Domestic “E = —/UiZ 1 ¥ 7=V 12 EUR. Professional £ = —/Li% 1 &7V 10EUR & 72 - T
W5, LT, BEFES (KGEMEY 2 — A FraE) 2, EUNAE L2 L 2R T ETED
R Z RN T 5 2 LIk  BEFETITHWVRINDMEHAIC R > T D, filE Lo FEF T
Domestic E ¥ = — /LI DWW TIXFRF HIAA TS Collection Center % #7539 %, Professional & = —/L

Zi%, FhLYE (National Collective System, & %V MIZKFE S 4172 Entity) Z 7~ 3o, K
%%Hﬁ% Va— U A T VERIEFIZ K o THEURME N T Z & 2503 2 EH AT
5o ZIHOFFHITNT I H L 60 HLUWIZIEHT 2 Z L sk b s,

Eurostat?){Z JAUE, 2018 4 A # U 7 TR S 7= 13 A KEGEME 2 2 —/1i3 1,350~

T. 95, Professional 7% 1,339 h> L&A EZE LD, Domestic (EEM) X 11 b Thoto,

(2 ARA Y

A A ClE, WEEE 84512355 < [EWNEE : Royal Decree 110/2015 D % &, KEFEHEY = —/b
DEFRBAENTED TV D,

MHBIZBNT, EBR - B L RS - loed 5813, Bl 450 % National Producer Registry
of Electrical and Electronic Equipment (RII-AEE : Registro integrado industrial de aparatos eléctricos y
electronicos) (A Gk L2 1T AUIR 2 B 72, T OBGKITFEZHEE B O 53T 9 1E)>, Producer Responsibility
Organization (SCRAP : Sistema Colectivo de Responsabilidad Ampliada del Productor) %47 L T{T 95 Z
EHTE D, A U TIHBUE, 10 D Producer Responsibility Organization 3% % (Reinicia, Ecotic,
Ambilamp, Ecolec, Ecofimitica, Ecolum, Ecoasimelec, ERP, Ecoraee’s, Sunreuse and Ecoeche) ',

FAEL7-BEFEY) (WEEE) @D[EIYIX, Producer Responsibility Organization 23#5E L T\ A AL 2
AT LR D 2 ENTE D, EHEAREEE Y = —OBIE, #1213, Ecotic, Ecolec,
Ecoasimelec, Ecoraee’s 23 FHHT TV 5 19,

¥, AA TR DA KB EME & = — /L OEIEIE, 2018 £R1Z 462 k| 2019 4
13260 k> Tho70 19,

Nuevos materiales
Productos

-
Residuos — O o I“I

o) aen |
PRODUCTORES PROCESOS
INDUSTRIALES
L 4\
g
'&3? — N — @

DISTRIBUIDORES USUARIOS PUNTOS
LIMPIOS

| DOMESTICOS
S L» P
/@I\ — PR Y

ALMACENES PROPIOS CENTRO DE RECICLADORES
DE DISTRIBUCION AGRUPAMIENTO

DE CARGA W 4‘[

USUARIO
PROFESIONAL

X 2.1-5 AXA D ECOTIC BfHIZ L HHEER - EFHBEICL HEURAF—L 0
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Q) A%

FTZUHTIE, 2042 A3 DA 7T A NI 7 F v BLOBREICET 2 EHEER OB
FALE I THIZ LIV, FEERE I YW T (FEIEMHLIHIERE THEY) . Nationaal (W)
EEE Register (LA : NWR) ~OBERNFEHE ST LN TN D,

4 2.1-6 (2, fEHE A KGEME Y 2 — L OENEOHBEZ RT, KEGEMEY 2 —/WIh7T 3
U 47ZP (Zonnepanelen) [Z5%3%4 L. 2019 % 124 AR E Tz, 2D 95, 115 kX EIL Y
AT HZEVERSNZHOT, MEOT e T 2 —F =L 5EIX 6 h, FOMN 3 hT
bole, KGEMEY 2 —VTFEMPRNI LD, BINEIC DWW TIEMo WEEE & g L T4
72< 100 b /AERTR THERS L T D, 7272 L [BIRER DAL S\ THEB 672> Tld/s < | Eurostat?
W2 EAUE, 2018 FFD[ENNE 131 ATk L, AFEIL 17 it e EE->Tn 5,

¥, AT UZTEIT D 2019 FEOKEMT Y 2 — /L O TR AR 190,476 - (EAET
257GW) Th ., FEOHEHRA S NIZERE FHEEE SO/ 30%IC#E L T\ D,

140

120

100

E 80
5

= 60

40

20

0

2016 2017 2018 2019
®21-6 #5 FDERFAKBGEME D 12— )LEIUREDHT 1V~
4) 1¥UR

A XY AT, HHFERKEERTE Y = — /L1 Household WEEE ({5l X E T ZRFE W)
P& 725> TD, Producer 28 U B A 7 L DFHE A DD, WODITEIX Sy (L 7T K, A2
v 8 Z7V R, Uz—n X AT AT R) #IZPCS (Producer Compliance Scheme) % #ERL L,
BRI RSB ER L, RGBT Y o — VIGEFES O REILR 8 &) L TIT 5 Az A L T
Wb, £7o, PCSITBAEWIMtORLZ VA 7V LT LYy FERGITHZ ENTE D,

X 2.1-7 12, DPEHABI O 2 KBTS 2 — L ORI E 2 /8T, 2020 FICEIYL S 7
A KBGEME ¥ = —/11% 234 R, 2021 A2 1~9 A OFEIUEIT 180 > Th o7z, ORI
FE & AR THGOIERPENTZ 720, EHEARGEMET Y 2 — L OEINED KA YRT7 T
AL HHE L THRL o TN D,
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2015 2016 2017 2018 2019 2020 2021

o O

[ton]

o

3
2
1

o O O

X 21-7 A XY RIZH T HEREFAKRBGENE D 1 —ILOEIUINE D HEFE 1805 VR

2.1.5 PVCYCLE [C & 5 ERFAKBGEMNE D 21— ILEIYRE

PVCYCLE (%, 2007 F-IZF% N Stz BINIZE I 2 KBTS = — VL« U3 A 7 L A%
— AEREEE, TEE LTV D IEEFIRERS T AREHLAIZ L X — : Brussels [ZiZ#E LTV 5,

FEEDOEUL « VYA 7 VAT 2010 46 A SBRAL TR Y, 0% LiIXS <13 Brussels DA
EHHLSIZ B W TR TEEI L TWens, KBTS 2 —/128 WEEE fe 5 OxR L2 | ZDi#
AN ENEIZ IS W TER S D 2 S AT BN FEEEE -~ Country office D% 04 [E F& R
L OHEEERHEEL TV 5,

2.1-8 1% PV CYCLE 2 X 2 A KBEEMTE Y = — VIR EOHER 2D &7~ 2012 LA
B, A 2~3 F b & EIL L, 2017 FRK E TORBEENREITH 164 T F o Tho7znd, 2018 4
DA, [EIE SR E SEN L, 2020 R £ TORBRIET 40 T h & EFl-TWD, 2020 4
DOEYLEIL 7,983 R T, A X U T 0HORILD 54%, KA Y013 33%% HDTn5 (1X2.1-9), [A]
IV 2 KRR A 5 &0 2019 X U =2 R 80%, CdTe & CIS 23 10% T > Th
STZA D 2020 4E1E 99.5% MR U 2 R TH -2 D),

45,000

40,000
35,000
30,000

25,000

)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

B4 & [ton]

= FRERE = REERE

21-8 PV CYCLE [C& B EREAKRBEME D 1 —/)LEIREDHFE 21
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X 2.1-9 2020 FIH T 2 ERFAKGEMNED 1 —/ILEYRE (EF]) »)

PVCYCLE Tid, 2018 fFLIRE, KIGFEME ¥ = —/LITNz, oER - B, EEihE
%ﬁ%@@ﬂ%ﬁofﬁw\ﬁ$L5$%/&E%EWL1w50mm~mw$¢ﬁ#ﬂ%4/
EAFZ YT THEILZ I 2D, 2020 FIFFEAMICA Z U 7 TR TN S 23,

F£72. PV CYCLE (T3, RINLISANCTH, BEICKIT D% & o2 1T-> Tk, KET
I% Recycle PV Solar L #2H5 L TV 19, 2021 4 6 HIZIEHARD I RHVE AT H & IR EL I BH 7
TR & DIREEN 7o S 4L, [FIBEHE DO H1IZ PV Cycle Japan 72358 /& L7z 20,

216W&EFATrﬁwéﬁELﬁ%ﬁwﬁmrth%%

AR D K 52, BRI T 2 HEARGEMEY = — VO IEARE (V%A 70 Ja—2R
ESNNEN me% Db L, FEEICHESEHESIN TS, WEEE fESRSLK, BX &
FEERFEZEY OIS HEE SN TE 22, TG THRAEL TW D IT T oREMORIE (Hi%h)»
5OEIER) R+ TERWEW S IEN RSN TS, F1ThH, B2B 12 &K% WEEE B
TOMBEANEEERMSNTEY 2, fl21%, 1T #%% TlX WEEE 5512353 < HIEE - (A L4

IZRDMBNRIEF I N E N MG L RSN TN D 29,

Circular Economy (Z [A]/F 72 B 73 5 & 5 H, 1 (EALERHEAE (2 [A) 1) 7= B 0 #HATRIGIZ B3 2 ikaml T
MBI T TWWAD, 2 2 Tlid, iIffFAR I 72 WEEE-Forum IZX 5 LAR— K, 2B TNZ KA
Y @ NGO (Z L % White paper OIS 2 777,

(1) EU (WEEE-Forum) : WEEE B E L EHED 1= DR

WEEE-Forum (International Association of Electronic Waste Producer Responsibility Organisations) (&
2002 FEIZRSL S, WEEE OFHL @8] 2 IRAAEICEET 5 /) vND ZRBET SO0 T T v
N7 — AT, BRINEEIZIS T S WEEE O IEABIZERED L B2 —|2H-5& ) 2020 4 11 I
ZOFABIZANT T2 B Y fHAZFEE 95 L AR — K @ “An enhanced definition of EPR and the role of
all actors™" & A#F& L7,

[ LAR— ME. WEEE 2fKZ x5 L LTWD A, KEFEMTE D 2 —//VIZRE L2 b —FR
INTND, UTFDOEDOELZRT,
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WEEE #5457 (2012/19/EU) DCiE, ™25 WEEE [BIIXEIZ DWW T, 2019 4ELIEE, fi~0
i (&) OlE 3 M OFEHED 65%, & 54 WEEE &D 85%& W9 HIEZFXE L
TV, 2D O HEEIL, BREE % 7 L | Circular Economy % SEE1L§ 5720 DB LA LD TH D,
Z LT, BUREIZIZZOBEEAERKT S Z ERME LN TEY, £EEH WEEE 55 % i3
% 12 DI FEIEZ T LT 5,

Eurostat?(Z X #U/X,2005~2018 “E DI EU 54 E 42T 48 H 7 k> D WEEE 23 [HIX S 4172723,
Bk EETIE, ZATEHIZBWT, 2019 FEN00 BEEZZEKRT S Z ERREEE 2 N5,

FIY - U YA 7 VEDOELZHA D Producer X° PRO (Producer responsibility organizations) . & Attt
®%%%ﬁﬁﬁ$&®tw@&§%ﬁw BBrE S =7 LTE TV, %< OIFZER A3, ﬁ
F£0 WEEE O 7 1 —|ZIXFi#k SN2\ WEEE 3 5 Z L 24 L TR 0, 2 TOBRE N #E

%Eﬁiﬁmﬂﬁ@ Wmmc07m—%%ﬁé¢mﬁﬁé ixTERY, LRI TV D, i

HL<%%$»A%éﬂKUNMRVT F®TIE, ARRBEIRZHIT TV L ERICE LT
ékk%_\ﬁﬂgﬁﬁuﬂiﬁék T, FEIZBWT, BIZEFEIN TS WEEE A iEt)
I |, BBA 7 T v FITRE énfwéwmm%T@@%m%%ﬂb Fiz, EX &
Bas OBHICOWTEER DO L AERBOEXB L TE=4—32% Z & %M WEEE 2 &8,
WETHENMEL LTINS,

@ EREORL ):iﬁIELEE@?ELI‘I&EE? Fa—F2
BUE, WEEE O 2 —F = — ZITRES - #EIR & BRI OTERER H D, £ < DE X Ti
Producer & %% PRO 7217 % H 1‘/%%5}20)7‘: WZWERBfRE & LT 523, Producer X° PRO I
4T WEEE X° EU S OFIFREICT 7B A9 %5 2 L3TE 201 TIEZ\, WEEE #1EALEED
t@@%gﬁf4/hiWHEEW_%NTéﬁ&T®%%%ﬁTthfééﬁlkme
WZhoE T, BEEZSHETHZELTHDL, 207 7o —Filiho TWAHEL X, [BILE B
®§&%%ﬁfé FES>TWRNE OO, XA RWEILERZ #ER LTV D
[ 0> BAERBLERI D E D 52 &0 9 FHIIZ DWW CIE, 23 E COFEEOFI & Tz ii 2
WEEE DAL & B ET 20 BRNH DM, MES RN -720 | JEEIZIY #bi T WEEE O
7 wu—%4H, WEEE O BRGSO e U A 7 Va2 HEEST D7D AR EHET 24
b DH, DD, UTOT7 7 —FBHNTH D,
All Actors Approach : 2= CORIRE OB 5 « 2]
» WEEE DN 2 —F = — DR TORREICL DB - ZEPLE
WEEE Available for Collection concept : Producer/PRO O ET-#i[H (EPR) DR/l
> Producer/PRO 7342C? WEEE (Z7 7 E A T& % b1 Tld/e <, HLHPAL ML T 5
L bz, T/ EATERWE MO BMRE THiE
Adoption of supporting measures : J@# (EZLERHERE D 7= D D K (DS )
Revision of collection target calculation methods : [FIUY H B DX E HFIEDOUET (OSHR)

Q@ WIEAMIBHEE SR ERURBIZERTE R EDHET 27
<BIEMIBHEREDRA > b>
WEEE O FEALEE 2 HEHET 572 0121%, BICEREZ SO L ZENMETHY . -, B L=
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WEEE OO E G EmD TW BERH L, ZOZickoT, BHAIFIAEZEZE L. B
B LERE AW T D200V MANEmIND, TOZODOHEE LT, £ 218 IIRTHRA
R B E (KBEMTE Y 2 — /BT 5 B IE@I TR,

£ 2.1-8 WEEE Forum 12 & % WEEE BEIEMEHED =D RA > | 2NE R

Establish a coordination body

BREDEEIOBITEE=F— + FHET HABRMBE DKL
EBEEHREAS PRO. Producer, /N5EY . BRFoE. HiA#EE. 1)
YA OINEEE, BEEE. QIR EEEL EZETIEEFIHE

Improve collection network,

with a focus on small WEEE

EURBL R E K VEYRR Y kT —9 DiFsk & FE
BNERGEYCERE. HEENVEE

Extend the role of retail and

logistics in WEEE collection

INEEEEE(C K ARERFO WEEE BUNER. BAGEIZLSH
LN WEEE 5| =8y Y) &7%
BEEEEZORSE - 18EO WEEE BIR (254 VHESD)

Count WEEE collected with
scrap and ensure proper

treatment

- WEEE WE(FE£BRI TV TELDETT., TOELXREEY

HEAESBLTLEN, TDR, BEGLENERE S L TR
AREE (BELGEEIARESINTLSE) HNER

SRRV Ty TRBEXEICTEH (TS WEEE BRIk DEEEL. ]
EHRBE

Awareness and behaviour

change

- WEEE ORZE - HiH AEICET 2 HEE~DEH
- FRALEL B> EBBIRE. BEREIAGETTLWAKREDOE=

2T

Involve customs

BREWME L TEEINT ICEERIL SN HERKFHA EEE (Used
EEE) DE=4 ) VIMBETHY . BEICLIRBEDOH/E. &
EORIENVE

BIAEE (3T D WEEE BUIRLOERFHFIC DOV TEREHL S EL

Design specific measures
aimed at professional WEEE

and PV panels

¥%7HM (Professional) WEEE MEURENEWNERE LT, Y
BABFIZHBMINTOEWIERETFOLNDIN, FOLIH
EREREZFAEL. ANREZSHEI-ODDOARISLE
ABEMED 2 —LIFMEREFWILI-ATII—LT B
ENROONDESITHE ST, RACDEL HY . BEY LR IG
NILE (OSH]R)

#75H WEEE & KBBEMHRES 2 —LIZDWNT, BHIZE D H
ZRENDLE

Promote circular economy

and waste prevention

ESRRETIVICEBITREER)I—RDEE
J1—XRIZZRB FL—HEY T OFER

Targeted law enforcement

- WEEE OEMUR. YHA 7 ILIZRDIL—ILESFDEIE

RERBICLDTIY biR—LE L TOREDHKE

Monitor flows

L£ERIZH TS WEEE ® 7 O—DiRiE. &
BB K BE=ZSAY VY
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<ERBEFEEZFDRS Y >

EU & LC, BEIREICRD BEREDIEY HaBETXEThD, MGHRARICESS X —F
MEZREL$5Z L%, WEEE OEINAHEET 5 im, REIEH (e, Va—25T) &8
T DRERE 20 Ry,

HKEIZBWT, MGRARICESSFZ—F v Me | WEEE BAERICHE S —F v &5 EL
MAEDEDIVLENRDH D, THEARBIZESS ZEOZYMHIFRLOFMOETRAT A 7 L%
BREITRETHY, Fl2iX, KEEMEY 2 — /WX WEEE A BRX—RA LT HRXTH D,

KIGFEME Y = — /IR DT, BERR—ALTIHEICE, UTEBETETHD,

WEEE #4 s Tk g5 (i) 120 U CEE T 2, HERAEN THT 5 & &1, HFE%
\Z WEEE B4 &N T 5,
iR A &L WEEE BAEBEDN—2 L7220 R EHBIRK & HOETIET 2LEN D D,

@ ABEMED1—IIVICET HEIREBFDRES L UEIIRELIEICET H3RE )

A KR T Y 2 — L OEIREZ TSR AR LT 5 & BINEIR TS & 2018 4RI
BOTIL0.6kg/ AT, MULEEIED 4%REICE EEoTWVD, EICLVENTH LD, mWET
AT LT 1%, A FTI0%E 2> TV D, HiERARICH T 2 RGBT 2 2 — LIEIER
PRWERHIZZ OB HFEEN 1I5FLUL EE RN EI2 XY TR AREEZN—R & LB AN
BT Y o — VA& & ) BEEIXEEARMICER TE 720, LN -> T, KBEME Y = —/1
BT 51506 ORI ED BEEE, EHE A KGEMEY 2 — LV OREEREN—ALTRET
HD,

F 72,2012 4£.0> WEEE 55 OE Tl KEGEME Y = —/L % [ 77 2 Y —4: Large equipment]
WALETT D2 e & LI, KBEMEY 2 — VEMN LT 73 —L352 L0, K
BME Y 2 — VT 2 BEE2RET 5 Z LIFER LTV AR, Leh->T, ZLOETIE, X
ey 2 — V2B T A — (7 3V —F S IFENSEEICTHRE) Ik L T, fidh
BABICHESSERENAEE 2> T0D, ZOZ Lk, KEBMEY 2 —La2EGhh T —
O BAE AR T 5 72DI121E, KGEMTE Y 2 — LV OEIAD 2% ZH s WEEE O[F[IX
WCE-o T LTS ZERBELRY BERELTND,

2019 4E @D EU 545 (2019/2193/EU) NZHW T, [H7 2 Y —4 : Large equipment| % [4.a: Large
equipment excluding photovoltaic panels] & [4.b : Photovoltaic panels] (235 Z & &RdDDH = & &7
ST, HONDOE L TIEELKRBEEME Y 2 —VEMN LT T —LiZ LTy, 20
ZEE bR TE] OIED, ESNLIT N6 KEGEMEY 2 — VO 70 —%2{ET 52 &
ZARATREIZ LTV D,

BB, 7T AT, KEGEMEY 2—VEHONT IV —2HET DT, ZOREILEID
X9 AARIERE LTV, PV Y 2 —/LEE]D PRO (Soren : 2.1.3HZM) 2H V| ZhR
HICBERE L TV 5, KBEREIL. thoER - B & i U T8 L OFE 23V W EZE T
LN AT = RN =2 B IANTHMABEEE L THE Y BHZEWEINGELZ FEBL L T\ 5,
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(2) EU (WEEE-Forum) : XISE#E S 1 —)LOEINEEZEL EPR 1T 288

WEEE-Forum I, 2021 4F 6 A 2%, KB EMET Y = — L OEIE HIEIZB4 5 LA — | :Issues
associated to photovoltaic panels and compliance with EPR legislation™9% /A3 L T\ %, [l 7R
— ME, AR)DO VAR — M AR L7 H O T, KGEMEY 2 — L0 & L TORMEEZEE 2
7o & RO/ FEAZ LD TEE L T D,

[f L A— N THIZIORSNTZAEICONT, BEAEZLLTITRT,

@ HE - BRBAE O
BRI CIE, A, EFICEZ OKRBGEME Y 2 — AR HHICRASHLTEY . Z 2RI
LTWb, ZO—F5 T, KEBFEME Y 2 — VIEAFHENEL . BHEAKEERET Y 22—/ 0
AT TP ITITB N TRV, E72, WEEE HERIZBW T, Y], KEGEME Y = — /L&
ETHHT A =R Lo Tcl b HY, D07 —2{ET L2 EBRNEEE 72> TN D,
%< OEA TIE, BEIEO BIEZTIERARICESEHE L TWDHD, KBEEIRE Y =2 —/10
AT ERRNEECH D, LR ->T, 73U —4 L LCOEELAZERT D729, PRO 3%
KRIPEF BN DIN TN D,
NG OMEEMRT H7-D1I2IE, LFTORY #HABMLETH 5,
WEEE-Forum & L C, BURREH T3 LT, KGEME Y 2 — /L ORIEBFEIZOWT, T
G ABIZESRELITORNWI EERD D,
BICREERE 1L, KRBT Y = — L OBLEM 22 RIE B IR Z R E T 272012, BINNIZEB T 5
KGBMEY 2 — VD7 0 —% T 5085 R TRETh 5,
ZOMIZ, MHEFEEICEEISIG LD E W) T 2R YR RE L TEXDHIRETTHD, £
L, i HEAKBGEME Y 2 — VORERN—E L-VUIEIET S £ T, TiHRARIC
O HERE IR XETH D,
AT Y —4 L LTCOENTSHOEZMIET 5720, EC 1%, KEGEME Y 2 —/L &My L
773V — T HERI~OXGE LT RETH D,
ZEIZBWNT S, UbkoZ L%, KEEME D 2 —/L 0 EPR (4R DA EH 72455
BSFIZ LR BN 2R OBE & LT, MERETXETh D,

Q HREARBEHNES 1 —ILEEEDEZH O

WEEE HE L T DY — L& HOESFTC KT, KEBEIE Y = — VOS2l RS
X 225 EEHEE SO, 20X A 7 (Wrii) THPWEA L7225 DITHITRARED 5%FERE
e (M 2.1-10), FEEEOTIGHEA SN DR ~ORGEN 25 FFTHLZ L EEBET H L, EE
Tbo LR D AMREMENKE W,

®2.1-10 TERARDERZFAEL 21— ILABBEMED 1 —LORELROHES (K : &
ABRDEEREE. A BARORERES) 0
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KGEME Y 2 — VORI —RIETH EREFEA TRV | FEERITEERICR
VRS 2 BRSO REIMGER Lt 2 Z &2, —J, FBEFEHTIE.
BEEE L —EDOIIR Z 137 BT, L0 EMHREREY 2 — L ~ORHM, HDHWIIRET T
NEBROZH (VRT Y 7)) ~EBITLTW 72, M & k4 5 & AT 722,

o, BERME LTORBIERES AT LOEAERE kW, MW %) & S5 KEBE
MEY 2—LOAR (EVa— VA LB BB SN ERES) 1T LR En—
R TH D, KFEMEY 22— L LTOEKREIL, FEIVATLELTOHNO 2 FUET
HHZENZL, A%, SHICEORFIFIRELS DAHEM LS D, 20 L iIFHGEERAROME
BICBE L CHEBEALERR THY . =X — (L F—FECRMHLD) oML &
REL R -TL %,

B4 2.1-11 % 2018 FEIZ 31T D48 {9 A K5 EME ¥ = — /L DEILEIZOWT, 2016~2018 D
FETHGRAZEOVEEMEIZRT AR Z R LD TH S, BE 3 FHOTHEHEAE LD 65%
L INTWDH WEEE BRI L 2 HEEICK L TRES RETH D, Ui, KEEMEY 2—/10
TS HEABEPHEINTIUET 51T L, BUE L BAEMEOREMIIRE < 2o T,

17,65%
7675 &71%
3,66% 2.96% 3,47%
1,73%
0,36% 031% 0,17% 0,39%
by o & & \ & N W &
h ¢ o RS & o °
& & & & W SR
K N &
0\\

X 2.1-11 FRAFAKGEMED 2—/)LEIRE (2018 ) OTIHIZAE (2016-2018 FDFT
1) (X9 %L 30

Q HREARNBGEMEDS 21— ILOEEICEHT HRE O
{5 A KB R E Y = — /LR A BRI B AR OM, T IELEE D 720 OB PB4 5 B &
LT, BT 65,

O BE®MELTONE. NELRE

KIGEME Y 2 — L NFEBETM NG LD il KEGEME Y 2 —VHOSE (B7 3V
—4b) ZHEL T A0ENRE, KEORWEANEA-TELT, EHELTHL, ZDLD
R EITAx, KEGEME Y = — VEHOLILE H 07 < | KIBGEME Y 2 — /It 5 b)
PRALERM T O TV WREN D 5,

il F15 2 KB FEMLE ¥ = — /L DO KR &EFEAEIT)H 2. EU 72 b NZHAEICTB W T, KEGEMEY 22—
JVOMLBREAR, JERIL A 2 L CO K BER B D, Fio. BN O Y2 0B & HEte, EEd
B2, KBTS 2 — VIS 2 BEFEY) Code NERNTH 5,

KIGEMEY 2— D7 r— AR (FRICHEENT TN ZWEICE=2) 735720
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DEMAMA 2 METDH0ERH L, Flo, HREPEL, & - BHY L7 =2 =A%
HTho, ZNHICEY, DRARFRINE L EH, MEPZITSND,

O BEULEIREBRDHRTE & BIREERS

KIGEME Y 2— A OEIRERIEE LT, MHERARICESS =7y MIETide <, f#
MEHKGEME Y 2 —VOREBR—ALTLHRETHD, L, BEEX—XLTI5E
Wi, BAEDPRFES () [OSCTEHT 2 2 &, BEERNRGOMLAHMICEEIND
ZEEEBETOIHVNERD D,

E S B REA~OZEREICE L, Z2< OEICBWCABEMEY 2 — L2 M Lz T2 —&
ELTWARNWZ LICKDENELCTEY  KBEME Y = — /LAY # 5 PRO ITE T 250 b
TW5, EICk-oTiE, BENER TERW PROICHLTAF AT 4 2B LTI HEALH Y,

IR T REETH D, HEICENT, KGEMEY 22—V 2 ML L7eh 7T 3 ) —2 &
THZENKETHD,

F 72, 2019/2193/EU Tid, i AEN— 2O BIE BIE~OERE & T, Tk s
WEEE #A &L ZAUTxT 2EINERE (BINER) 28532 2 L 2RO Tn5, HHEAKE
BT Y 22— /IO TIE, 207 7 r—F% EU RIKTET 52 L a#fltTxThs,

Fo, YEHOMIX, FINEEEAZZRELRWVWENWI T Yr—FHEXbN5D, —EL-ULOff
B A KIGEME Y 2 — VR AET D L9107 DE T, BAEBLHEEN OBEUNTME L T <
ZEHLHEDO—DTH D,

O KEBMEY 1—ILERERWLEIZES EPR EERHE

R KB EME Y = — /L 2RV 5 PRO I, [FILE A AR O FEE R & 2 23,
WEEE f547 D Z3R = Producer OHIFFICIGE A 5 MA OB EMEETT Ve METDHILENRD D,
PRO #% < (X’Pay-as-you-go’lZ X D EEMEET VEEH L T\ 5, FERICHH 2 7-F8 - 51 %4
ORI LT A b EZ BN D08, 15~20 FHEOBEH 2 Jisd 2 L IZIFEFICEEETH D |
F 7. Producer M3 FIHIBLRE TREMB A E HORTHFANEZFERT 5 2 &2 WAl b & 5,
— 77 BUED Producer WG HRAZE L TLE D AIREMED H Y | FINEICES S BEHAHE TIX
TSR A S IV K BT Y 2 — /L O HBZLBAR D BN A SN 2> TLE ),
PRO MEA L CTWAHEEFHEETT /L L LT, Producer 7> PRO ~DOTis# A&IZHS < Aiifh
U ENIRE D STEAY, 72 B NS A B PEIZ 35 1T DAY « ALPRKHHE 02 D O b 5, T
ANEN—ZAD R E BEDEREL, FEIS L —EARAF— AL, 2O OE&RHEET L
VTNV TEELIEGDIZTHZ LR TE D, BEIDL Ul — R d, BAET DMEHEAK
BT ¥ = — L OMEFE /RN AN IR & 72 2 73 CFRERIC 1A T2 (i & OISLIZFRETH 5, £z,
M5y = 726 U BT #ITE R TH D . Producer ] DAY-72 EPR pBl L 725, 7272 L, 7
Y —4 A TEBL TV PRO IZIZEGIHEET NVOETZRDLH Z LI D,
PROZESTDY AZIF, FERICIENT o iR AR L FINEDO RHERIETH D3, ZhbD )
A2 7%, BENCAEDTITHBHIAFET 5 Freerider IZ L > TR I D, £/, k%%%ﬁﬂ%@
BEHEEAN - OET 2 FELIL. BELTWDE /:r—/l/O)T/t?n‘ﬁ%L (Producer) 7% WEEE &4
LTV EMIEL TR LT, Eio, RHOERITHT D ZRFIHICR > TR,
Historical waste 72 & D ALERE T3 23 A - Kﬁ@j@?ﬁ BHEY 2 — /L b B, SH%IEAET HHEH
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FEH KB EMTE Y 2 — /L 2 @IE ST 5 72O OBEEDHERNPLETH 5, B L - THHE
SNTERIL, TORMICHE > THREICERN ShRTHIER B0,

Fo, HEHAEAKGEME D 2— A0 b OFREIRSC Y 41 7 V& BRI > TEMT 5720
IZ1%., CENELEC ® EN 50625 >V — X o el A A Z A — R T 5 _R&ETh D,

) AV : KIGAREDRIRMEDRIL
AR D X 51z, 2021 4£ 5 A, KA ® NGO : Deutsche Umwelthilfe 73 K558 5B DG ERE
(Circularity) ®58{kIZES9 % White paper : "Strengthening circularity in photovoltaics, Challenges
and opportunities along the lifecycle”™ % 33 L T\ %, Z® White paper TiX, KFGFEMETY = —
NOFEE, TERTE, B, MifE - UV 2—X VA 7 VOHESOBLEN G, FEERVEOTRIIZ AT
T REFELERL WD, U FICZEOE S EZRT,

® BE= - BRBAEY

RA > Tl BHEAKRGEME Y 2 — /L ORARITHFELIEIM L TH Y, 2030 FIZEES b
 ERIDENHEET D ERBINTND,

fifi % A KGR E ¥ 2 — L O BT DWW TUE EEG I THUE S TW D A3, BIED R - AL
B AT NI, [UBEETHCEFHEE ST 2ER 2R ETE L0 L TR TE LT, #HIEL
HAMTONTND Z EZRFETE T e, Bl iE, E72HARER L LVOMEZ T 5EY
2 — UBEHE - RSN TWE 2 ERH D, BIESN THHEBEELY b7 MNIRE
WKHIH SN TV EY 2 —ABENE NI FbLH D, T7hbb, BUTOEER G OEHEMES K%
LTW%, BRE~OREEMH iR/ ar OB, Miftid 2 EROEREZBE 2D, BRE K
BEIL-0DT 7 a v ERITUVERND D,

@ RERMOEIEIZHAITI-FRE Y
a) ANBEEMED 21— ILDOEKET

KEFEHTE Y 2 — VTR AN 2 M+ 2 72O ICE G2 A LTV DE8, ZoZ RN
YA I NMEERBS L T D ES 2 ERPFH SN TW DR AEBITEINT D Z LR TER,
Fh. HEWEEGATEY . HRKICBITHREY 22 23| 2R - TEANRD 5,

O Eco design
KB Y 2 — L OTH A L, FERY A 2 L ~DRIGICT TR ET & TH 5,
Rt TA L OEFIIMAMEIZ B L, 8 - BEE < T EDREFMITR D Z L&
TRBY ., MAMEME, VAT NAMONRT U ANRKETH D,
KEGFHRE L AT 58 L O AR IR 3 2 8 (Eco design X° Energy label) 723i#am = 41T
W%, Ecodesign IZAEWHE., WA, &M, VA4 7 R o B GE~D Y 14 7 1
MOMREZERT D5 THY, WA v T 47, HakEd R LR TE D,

O EEWMEOFEREIRE
REACH #i#IZ X BHIRIC L - T, KEFEME Y = — L Tl 2 45 2 056 1 B
TWVDH, EEAA— R MBS E O 22 FERPEDGERA S v, [REBENETe = & 23
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ZOMDEEWEDHERZMEH L T oD T Y = M Lo, XEHMLE
Th D,

b) KIEEME T 1—ILOHIZIRTE

Producer & L THER L TOWRWHFEELENTLE TREL TWAKGEMEY 2— A 3dH b EED
NTEY, AU 74 VG TR SN TVWDEY 2 — AR EIZZORWEHD, ZDOXH 7RI L
TR R 2D D ETRIBETH 51F 0>, IEICHE- TV D Producer (2 & > TARAISIZ D725,

O ERETFORLEMIGEE
PRI Ko T EO#ET LT _RETHY ., o, THOERPLETH D,
500 OEH S AN TIEH 508, MU L5 TGO EHANATRXTH D,
Producer (38T 2 BB D B8, £ OB ARG L TE S 2 IUGT 528, WA HRTERs, Bk
LTWOHEZZ/-MIET D LaBB LT EThD,

O #3534 0MBICkEER
I T A UHGIZE W T, Producer N IEIZEEK L CWAMMWE I N ET = v 7T 52T
IR THY  HEHE D Producer |27 7 AT WAL, A2 T A Hids) Producer
ELTORBZBEITL2TUIR B2,

c) HRAEAKRBEMED 1—ILDOEYR

BIRES T, B AKREERE Y 2 — /L ORI 72 Ad&HKE(L ST LT, REAESCHE
MESHHY, £ho, EaAMTHD, ZOZERERELT, VTRV 22— A7 EOJEIE 2
DRNEHATWD, AR ENL & Z D% O TEIROIRECH EWE OYEEUZ 272030 |
R~ DL L,

[ AT AREER & 2o THENI DBEFENIC SN L RN H V| WETRETHD
2N, R B2C & B2B THEAR - TL 5,

<B2C 2B+ 52RE>

SR 2R EER VAT AT, BABEARKGERE Y 2 — VIZEEESHET 2 A TR S
N5, [EINE X OZFOH% ORIV 2 A ME B IBIRS Producer 23387 EFH LTV 5,
EVBIRIC Ko TEMN S 2T LOE R R Y | WEREIR S AT AR L T2 Bkt & 5
N, L O%E, 22— =T L R —=TiER<, KGERE Y 2 — /L OB MBI T 2 F1ik s
ZLL, BREEGESNTWIHAELH D, EEAVAT ANOMESND KGEMEY 2 —L
1F20~50 BRREE LD Z & 2Rk L TV D Bk b HAud, @ik L T2V EREKLH D, 20
B2 ER5Z b5, BIBENHETAEILS AT L0ERE L2 \W4 . Producer 12X 5 HE
F72 B 18 % (replacement) (ZFF 5 [BUR S 2R Y | KIGFEME ¥ = — VAL E b ALEE
Tk, KBS EZHETZ LI, FMRE LU TRREICEE LWL — R DB 5,
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O 2AMENRS R TLDHE
B AT ATETORIRKTER, FEbIh, 2—F—T L N —=Tho& Th b,
Z ORI, FUHLE O, A% > 7 « EEBOHF LW, B 2T KT 216
WM E b EEN, 20X DRI MATEEKRTEET S LI BHTIRETHD,
AR/ E ¥ 2 — /L OBEEEL P T2 OIZiE, FBE ~DHEEDIZ), VU = — A A[REREE
CToE (BEHE) ., a7 FodEER ELRETH D,
HA RTANTERENDEEHV AT LD PV Y 2—/WE 30 # LI L] EFEHTRET
HY, Fo 2L OBV 2= N ERH L= =R WA DM OA T g
LULETH D,

<B2B IZH T ZEE>

2015 4F 10 H 24 HLARE, Producer (31 KEGEME 2 = — /A OEIX, U A 7 o0 T
WO A FRE L2 T AU 2R B 720, KRBT ¥ = — /W53 R <. Producer 23F
e L CWZRWATEEMED B D23, 20 Z LI OR G THRSETH 5, KFEME Y 2 —/LOEIY,
Ut A 7 b3 2 MIBUEIZE WA KEDEFREEIM &6 s L < TIR B2, £ 5 TRITIUT,
B T BRI EEEN, BIEDRWEEREM L TARRIE 2L Z L LD,

2015 4F 10 A 24 HULRNZE A N7 KBEEMT Y = — ISk 2 8HENT 20, 3 Ky
HE Y 2 — DU, VA 7 kT D5 E TR, BT 02 U —7 (KA YCBRM D CdTe xfii D
£ 972) EPR Y AT AR UE, FTEENETCORBKEZAI L0, MENETCED, I
A, HEFICEABLEEAREEN TN & T, MEERPNLRN, L) Bl
TLE-TEY, EEOUHE Y 2T MIABE L TRV, TORR, Fra#E Ko 2 R 0Le
EERL, REURAEEZIT O FHEEA~OKFIZOR N> TN, HWNEY 2 — UE ERE~D
URAZREWATREMES B 5, 2D K 9 2 KEGEME Y 2 — /L ORHNSHRE 2B E R 0155,

O Producer IZ& BRI R T LOHE

Producer 2NHESRIZ BT 2 720DI1E, BEHFEORUL L AT LD A N—=LT2 % HDHWE
Y72 EU S AT A EEET D 2 L EJGMNTD2LERD S, Bl ZIE, F—BEESFNO=
V7 (b2oWE, 27 &b EERS T MR E—D= U 7T) IT—2DEILY AT AEG L
AL L, EHTEARVEA A A b CEERT S,

KBUWEZRFEET T 2 S D OB DWW T, FEHOHFE L Vo - FBIC b2 . MEY
RHWEEATOMMAEZ AR L TBSMRERH Y, Fiz, FET 7 D Repowering 73T
DB Y R I 72 B & IR 2 588 L2 i iud7e S 7e0,

O 2015% 10 B 24 HURENZHRFGESN=EL 2 —I)LDEYR
historical’ & MR DEY 2 — VOFIAEEICETZHR T T-OORELERT HLERNH D,
DO ELHERT £ 1372 U | Federal Network Agency (2 CKIGEFE B DIGHT & X & FEH 23 142
TETBY, METLILGAICLRERLETH L0, TrAEOREILRETH D,
TV 2 — VTR S R R 2R 9772 6012, FIT §ilEE S K 5 E BRI T35 <
FA I TR ICREDE T AR SN2, AT SBRICR STV D EE, WIEZR
RLERTTE, AU < fE R E AT oA X R&ETH D,

-67-



WEZICIT, EBIATS LB EREF RIS T IREXTH D,
Bk EINTERET —F =2 L, hL—H VT4 2R+ 28Ik FrAEICK
HEBIBITE L Z ST N5,

d) FAZFAKRBELBES1—ILOYRFTEY)I—R

2018 AEIZHIT DRI EIT 7,865 Mo & fESNTWDR, ZORIFTFELY /v, 20
MELT, BEVa2— ERHEENTELD BEW, BIA S £ TETH W, Z<DEV 2—
AP RECEH I TWD, Lol Z ERBX LD,

FLWEY 2a— LTIV EIERTHY, ELEMHEHTRRENWEY 2 — L eI 52 LT, &%
FVEREEDREMENRKRE VN, ZOZ &N, MERIZI T - Ja—RALRHET 2 —LRELN
EEZOLNDBHTH DD, EFRITIE 2018 4FI23U T, Preparation for reuse & 72 > 72 [AIE Y =
—/LE 900 hrTholo, FEFEMEWVIHONINTICHERE LTIRGES L, BUIEE LTI
BRI E EENTOWRWE Y 2 — A BMEIET B ATREMN & 5,

RA Y HHICBN T, Fl OB EZFEF IR, REEDRH SN TWD SV MG H
Do MEBMENIR L THEHY, BETRETHD, 20X GAEOEREHEIZIZTY
T LR kT TV TIH=RAEZ R ERNEEND, 2D OEX IR E ESCESE
MAREATH D, KGEMETY 2— v 2#A L T2 MITRER TOMEDL H DM, N T,
GHAEWEICLDERED ) A7 bEE TN,

O Preparation for reuse
Y m—ZF ¥ 2 —/L% Carbon footprint D THENTIH Y | U2 —ZADAHEMEILHR{L L T
KRETH D,
EHFEHEY 2 — V2 IEICR O T2 DFIFCEIE T n B AR HE SN L XETHY ., £
Vo — /)L OFREPVERRIZ L DU 220500 FE O, &5 WITP AR - U g 7 L
EERETITRAD L OICTHHMENRD D,
HAEMIZIE, R TOEY 2 —VOBEZITV, A T2 ZRWT, FAYERNH LW
TSNS T 22— AN D& T, BIBECEI S AT A Producer 72 £78 U =— A1
NI RETH D, FAYVERNTIFIZIE, Zfi7eT Y 2 —/Lb &R 5 RELFR, NPO 72
ENY =24 LTHETH D,
WEEE O % & TIUESN D ETOT —HIZONT, T—F ORGEE LT & ThH D,

O &t O & HERFRZEIZE 1+ 5 Circularity
FEBE 2 HERF L - SR OB S TF AT SN TV DA TH > Th, fatiZ: LIC E-waste &1
H3 2 Z SIEETH D0, BEEEN Z ORI VW TROMETH Y | fHEENZ 0 X9
RESREGGTZ L TCWD N E I DOF = v 7 B4 TidZen,
VBTG U TSR OMREZFE L, R 2 LITHEBEELEOEE TH Y . T D & 5 ZEHENR
EiSn, BETTF = v 7 Shadiiuda sz,
KIGEME Y 2 — VOWEREIIES THY, BIHINDLIE 2 — AR LERTHDL I L%
TRAET 5 72 8 OREHER) 70 3BT IE S HE( S v, |BAHT 2 i 67220, 2 LT,
(HFITOLIHBEBB L ERT I ET UV ATHETALERD D,
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EV a2 M END IDEFLAMEICL T EHEAEY 2 — LD hL—H T T 4
MEFF SR IR B 720,

i SNImEY 2 — MK D2RE~OEREZVIET 2720, EHERIEDO 7 L—LT —
DY & JRIERENL - U A 7 VDA EZEET 20BN HY | KA V%, T e—3L
IRBEFEMBEIZONT Y — RT5H&Th D,

e) HRAFAKBEHNES 2 —ILDOUHAIIL

KBGEEME Y 2 — W2 %9 %5 WEEE 8512 £ 2 &AKR O BT EIRIENE 85%, U WA 7 L3
80% T D, LINLARNRDH, IZFEALDNBTIGT, I RAEER (T L8) ORIIZE - T
ZOHBEITHZ SN TR, 7 RATERNCK T A 7V ThD, S 6RHMEHmH - [A1Y
D= DEARIE, 72 < & BBFGE L~V TIIAFAET 2 23 AEBIHIEIC X 2 @ 2R BR N Z20 U,
EDX D BREWRA~OEEITEZ D 2720, VA 7 NVFEEENFROY A I NVTREED 2 —
NOFABIZABLENLTDHIENTE, D0, VA7 MK DEmWIAL JIAD 5 &l L
TSGR DI, B2 D YA 7 VAT~ OEE DN FE % 5,

O VYA IINIZhNBDERBIEDORHE
VA7 VOB EmEmD, £, BTOIVHA 7 NVEEEO LV EEDDHTOIE, VTA
7 NEAT O FEEME & HEE A BRI W TEBET RETH 5.
X AEMEORE, YV a0 X5 eifid 2 EIROEL Z | BLIER DR LA 7R
VA INVD I N~<E LTy hTRETHD,
WEEE @ Revision (ZBWTiX, YV ar2Elo&R, MEOHL, HIWIIEFERWEIC
B3T2V A7 VOB EEy NTHXLERDY, RO Y A 7 VOBEREZED HT=D
\Z1%, CENELEC (Z X % EN50625 ODINEN G & L TOHIER L 2D,
EE N T AEIN A RBTRETH Y, 72, PSR ZEY 2 — L s LCTlAY
% Z &% . Green Public Procurements D E L4+ _xTh 5,
NIFREICR LCiE, VA 2 AR LT B RIFRE O MREZ 9 5 B AT
FAELTWA ZENEE LY,
RHIENCIE, B U A VST EIDR TRV 2a— e WD n—X B
—7REl s R&Th D,

® FIRMOEIEIZHIT=ARE Y

KBEEME Y = —/L% Circular Economy O—#& 95 Z EBAEETH Y, AV IL, A
ANGEMET Y 2 — ORI, MiE, Va—2ABLPV A 7 VOKEHZYD LN TE D, 20
ZliE, = —iE e sl U, RAEEE 2 R U, 08 L RE . ERRIE ORISR D,
L. ZOWEERT L KBGEIE Y 2 — VITRBEOREWEEY L 7o > TLE ) AlREMEN K&
<, WAHRTRWET TR, REEZ2>TLE I,

S A K EEMTE 2 22— D U A 7 A OBURZ UET H720I1E, U A 7 VEEE DS
FE2R ) A 7NV EIBRT DD 08, SR R2ZER) A VNV ED TPRBLETH D, £D
T2 DI bW A KGRI E ¥ = — VORI Z#ERITIT 5O BB H D5, MES ) 2—ADDIZ
X, EARRY P E AN LI L 72D, [FE T X 21 E72 Producer 23 ANFIEE 2 5 7R -
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OIZIE, {EIZED 72V Bad apple’ 13155700 B ED BRON2 T UL 5720, Producer, P4, U Y
A 7 NVEFEEB L ORI T X THARAEICEE 2 RS 20372570,

ZOX O RBRZEFTEE, dE L, FAVIZBWT, KEEFEED Circularity Zi{bd %728
R, FRIET N E FEFEHE ZOXRITE 219 TR T X O IR ESN D,

£ 219 KEEMED 12— LOBRMEBLICT (TR, BETRNESETERH LK I
[Key issue 1)
AR MEFHOET. RECERTOLRERGENES 1 —LAEEICE >THBANTEEL .,
ﬁﬁ«@%%%%?(&5H$%Eﬁ&€"5$$%rﬁﬁﬁofm<
B2C EVa—i@aLy2aviRay bEES AMEEICHL, 245<ES 30 RULEDE
Da—)VERIRT B EEIFRELT DL IITEBHFIT S,
Producer IZxt L. ERL R TLIZEMT 52 &, HAHAWE+HRLEaALI P avRA U bED
N—F BENRA T a Vv aBET D LERHBHTITD,
MHZEE=S4—L. RNEICHBET PV EDa—ILERYKRSHEE, EBFLoENELS LTS
Producer IZRFILT 155 Z %,
PVIORTLERELED ETHBEAEICK L. WERORBFBEZEAMNT 5.
BEGEMEBZALET 570123, REMNTHRER, DESICLILIBEEZMET S,

[Key issue 2]
FRZFARNGEHNES 2 —ILOEZL (FFIATMRGRKETH LA, F+oGIMYFZWVIZE>TALS
S, YI—REINTLVELY,
EEEZEDIF. RE2LGERIVTTFOFAEHBEFTDORELZEHLT S,
FRBFAED1—ILERYRSIEEEICHT SHNLIEERBAETO LR ZHHEKT 5,
EDaA—IIOHBREEB LA TR L0 EEERT 5,
ER TR I2hhh B EARE. BIURS R T L. Producer, Distributors & 1) 1 —REEH L
DHNAZERT

[Key issue 3]
KEEMED1—ILOIVSAVIIERETH D, Ff=. BLEEMA T a Va2l THLE
ARETHHILOD, TR, VYAV IILERDMEHLEROORDLT I YA IILEGE>TLS,
Eco design RFIZ EICHEDE, MEDED 2 —IWNIFUY A IILNEBR LR EZIRETH D,
EUREAEMT 5 E T, VYA VIILBEXEEBICKHRENED,
D)AVPASRITHT HVH A VIVIZHANDBEHEED D LIS 2T, BRIKITDF
RIS 28 ET 5,
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22 XKEIZEITEEH

KETIE, BHRFRIZBWTKREGERT Y 2 — VR AT S E 2k & LT o BARR) 722 ji
RITHE L DN TRV, —EOMTIE, FHAFEAKEEME Y 2 —/L ORI - UHA 712K
DOERREDEL L TWD, /o, Wil N ZF> b O TIEARwn, ERERTH S SEIA (Solar
Energy Industries Association) (ZJX % U %A 7 /L7175 . (National PV Recycling Program) , NSF
International |2 X % ’Sustainability Leadership Standard for Photovoltaic Modules and Photovoltaic
Inverters’ DREZR &, B ERJRBUHA S FEhE STV D,

ZITIE Zas ol e KRS 5,

2.2.1 WIZH T BEHIEFDERE
1) T kUM

KEAEEEICALET 2D &2 RN TR, AR XL F —E AL REST H 72D OFE (Bl
KEPERRSE) DES L, AR RAX —HamD U A ZARERINDH Z & Loz 3,

KGR LD DITKBEMTY 2 —L, KR TV AT L EOMNARVEE S A7 A, BRKHH
HABAT—a . KEEEELFIHT 2% T, KRBT Y 2 —/IZ- 20T ISolar
Module Stewardship and Takeback Program (Stewardship Program) | 23i% . &41, V> b NN T
KEGEFEZ UG - ot 2 FEE KL, EHABEAEY 2— A ORI « VA 7V ERDD
DTHD %,

202241 A 1 A L vl a2f 6, R AR ORI IRt E L e - ke 5F
EENARTH T LTl 9%,

(2) A TAHILZ=T M

B 7 N=TWIEAKREOHTHREILRBEEADHEFICEATEY . £7o, TRHRZ2EEZE
WALEL DB D . KIGEME Y =2 — L OMHZRAHICEAT 2@m bR EBINTETND

2014 4212 ﬁ%ﬁ%ﬁ@ﬁm%/;—wwﬁﬂkiUJ%47»%%%HTét@@%ﬁ#@
S iTo, T, KEGEME Y 2 —/LOIRGE - FaHFEE X L CEENREF 2R T DT
oo, AT E L 2o Tz,

Z D%, 2015 4F 2 HIZBERFMNIE (AFFRIEDER) LW O BLENG . KIGFERED =2 —/LD
il R LBRIZ BRI S DB 7 RIEZR SODPMERR S L Tc, ZOERIE. Y 73 v =T IO F EFEFEHL

\ZBE9 2 Mk HWCL (Hazardous Waste Control Law) D & A EBEFEWITHE Y 35 KI5 EHLE
Va— VEMRABRICRUB O FEREETHZ L2205 L & B2, Universal Waste & L CTHEET
2HbDTHD, KEGEMT Y 2 — A RNHEFEEVICHET 5006013, HWCL 2 ED 5l

(California Waste Extraction Test) (Z XV HllrSi 5725, Pb=° Cd, Se 72 & & F e KT Y =
—THEARINZHEFEFY & 725, Universal Waste (£, AEFEFED TIEH L0, A< HELLTE
D, OB FEREIEY & LTI Y 2 713 E < @2 LB i XD T & R
e L, AFEEWE L TORRREHERZBER T LD L SN TWD, FIZIX, @, A
EFEREMIIMN 2R T2BEE1T 5 2 N EEIE STV 528, Universal Waste (Z-DOWTIXY H A 7
IVEEDTE D T2 DIZMIMIB LT 5 T LB 6D,

ZOWERIT, EOROFER LR TR, 2020 FKE TITHAT L —ADBRE S, 202141 4 1
ARV NEaGTLHZ L &7 3%,
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B) Za—3—oM

Za—I =TI, FEHFEAKEEMET Y 2 — /LB X OKBEFIH AL OEI - V3 A 7
I IRGEFFEF TGS T DIEROFE M TOIL TN D, ZDIEZR (Solar Panel Collection Act) T
1L BLE A — B —H D WITPEXEROE AT LV EE S5 Collection Program DR A RKOTE D |
=P TEE TENRY — A EZT 52 ENTEDL LD L IND ),

@) /—RAABZA4FM

=2 a T A FMZEBNTE, FHEARGERE Y 2 —/VOBEFELFET | G - otk
FAZEWL - VYA 70 (DT 2 —R) ZERGET HDIEROFRMTOATND ¥, Fiz,
TV 7 =T ERERIC, T A KRR 2 2 — /L % Universal Waste & (\ZEfT 272D
=AY PIRE S TN D 39,

(5) T Db

EREOM, =2 —T v — U= TIE, FHEARGERE Y 2 —/VOMEHRAES Y Y1 7L
DI EFHERT IDHEDRESNTNDE B, FL TN, AU AWM ~NTAM, 7TU TN, 2
F Y HZINCBNTHHEAFEAKRGEMTE Y 22— LD U A 7 VL EALE B3 2 iin 23 i <
FTUN 2 363038)

222 % - HRFICK SR Y A
(1) SEIA : National PV Recycling Program

KEDOERMAKTEH H SEIA (Solar Energy Industries Association) 1%, 2016 4 9 H | National PV
Recycling Program DOBAsEZAFE3R L7239, [kD K EFEI L Wk L7 B0 M & W ) (L@ ST IT 7
S>THEY, FEAESE UTKEEREEEOHNEFEY o2 B L T\ 5,

M~7'w 77 AT, KBGEMEY 22— A 7 VO@EEICHNER/N— M —R¥ELRET D
ZEEBEHELTRY, BE LIz — M —{¥ L SEIA OH T Contract Zffifh L, [FETOHY
ezl L, "= hF—REMPUTEZEMTLHZLEZHMEL TS,

KIGEME Y 2 — VAT DL v ZOR%E (BEFLHE Y v 2O RFIZ L DE )
SEIA A /73— (WG 721 TlE7Ze < 42 SEIA A L /3—) b OB ALBREEEI 6 L TF «
AT Mg TxES

SEIA ~DFLRI DS

SEIA (2 LAuE, 73— b —RZEIZHBWT, 2019 FEHETIZ4H L b (K180 I k) LLEDXK
BBt Y 2 — LB L OBEER 2 LEE L T 5 40, F 7=, 2022 4F 2 ARES Cld. Cascade Eco
Minerals, Echo Environmental Holdings. First Solar, Green Century Recycling, ERI (Electronic Recyclers
International) 35 X O Zeep Technology 23 /3— hF—{pF L L GRE L TE Y 4D, First Solar LS+
I TAGEEL Si R KRBT Y = — AR RE R bD,

(2 KBEMED2—ILUHA Y ILRIEEEEDOH

# 22-1 12, KBGEBHMEY 2— 1DV HA 7 VZHIEL TV DL EEEOFZTRT, D55,
First Solar |% CdTe KIGFEME Y 2 — LA KL L L, BHKGEMEY 2 — VT (F/ A FI)
WU YA I VSRR A EAL TS, OFEEZFTOT NGRS Si ARG ERET Y 2 — V255 &
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LT\ 5, Recycle PV Solar 3, mmEm%ﬁ%%&kﬁﬁm%/1—»@@w§%#bfwé«
CF v —¥ET, BEERB IO S KBBEMT Y 2 — L E2ZI T AILTEY ., 201949 AT
PV CYLCE & O /3— hF—3w FEK 255 TN D 19,

£22-1 KIEEMED 21— B A VN EFHTHREEZEREDH 2
EX 5 VAR

Echo Environmental Holdings Dallas, TX

Dynamic Lifecycle Innovations | Onalaska, WI

Recycle PV Solar, LLC Sparks, NV

First Solar Perrysburg, OH

We Recycle Solar, Inc. Yuma, AZ; Mount Vernon, NY
FabTech Enterprises, Inc. Gilbert, AZ; Savannah, GA

Cascade Eco Minerals, LLC Phoenix, AZ; Waxahachie, TX; Natrona Heights,
PA; Upper Sandusky, OH; Okumulgee, OK;
Hardeeville, SC; Lawrenceburg, KY; Portland, OR

Zeep Technology LLC South Hadley, MA; Somerset, KY; Temple, TX;
Corona, CA; Batavia, IL

(3) NSF International: Sustainability Leadership Standard for Photovoltaic Modules and
Photovoltaic Inverters
@ IR - FatEiHEoREE

NEF International 1%, KENZAER % & < . 1944 FFIZF% S S5 = F ik, JGRGER L OV o
77 Nkl AR A AT O JEEFIOMEE T, ANSI CKEMISTE) | SCC (h ) Z Mkt
2) BB, HKBIFE, BIET 1 7T MOV TREEZIT TV AR TH %, NSF International
\ZF VT, NSF457: Sustainability Leadership Standard for Photovoltaic Modules (2 B3~ 2 i 23 2 &
A, 2017 4 10 AlZaRkRSnz 9, Z20#%, JRICA o N—4 (NU—arTF g a)) &
L 7= [NSF457: Sustainability Leadership Standard for Photovoltaic Modules and Photovoltaic Inverters |
& LT, 2019 4 7 AIZGET Sz 49,

Z @ Standard 1%, BREE - FREMEICEUE L7/ A S R SELH720, K aﬁﬁﬁ% Pa— LB
AN=BDTATH A7 NOMLRMAEICKITHEROBETREZ KD, FEHRDLIZ X
Bronze/Silver/Gold &\ ~7=7 > % Vﬁ\%??b Y KBEFEME Y 2 — LV ERGEE 1T K DR ﬁ%?%‘f
BlfE L 7o R OF%Er - Bl WA IC K D8RR - FrfelEICEUE L 72 oI (BEA) 2R3 2
LEAMLE LTWD,

T xR 73ISR (Criteria) ~DOERRDUIIS T, LT XS IZFE SN 5,

- Bronze : Required criteria & 4 Ciii /=3

- Silver  : Required criteria Z4="Citi7z L, 7>->, Optional criteria points & 71 50%

- Gold : Required criteria Z4>"Cliti7= L, 2>>. Optional criteria points 755+ 75%
#2222, KFEMEY 2— VT H, ToF 7D DFFE (Criteria) & Criteria D4y
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¥ (Required criteria : ZEREASMZE 72 B 0, Optional criteria : JIADO%5 & 72 %5 ¢ @) | Optional criteria
DRA > N ERT,
KIGEME Y = — /L ORI % Criteria (ZLL FO=2>Th %,
- Required criteria : fEfF ARG Z AT 50— 2245 2 &
- Optional criteria : [AIUXHL 52 5 ®i§jﬁflﬁlﬂﬂ AN, Y a— ADFEEEABET AL
S A ERL TV DAL AIC
- Optional criteria : [AIIXHL 75 03‘%{}?@”!14@ SE R
MR EREDIE LTI H D W0NE 2
® iR 1l: 4T Z80%LLLE, FEMKEE 30%LL L, T DOftEE 80%LA L
® R 2: 4T Z90%LL L, FEEEE 60%LL L, T D& E 90%LL L
ZOED, VYA NEBE LTREERE VA 2 AMOMERR OB S E T TN 5D,

 EPEAT ~DiEMA

TR AR ST D K E O BB R Y — /L & LT EPEAT (Electronic Products Environmental
Assessment Tools) 73& %, EPEAT (X, BREGICALEE L7- RS O igRH%s - BG4 Hil \—pxjé
NTEBREERHG S A7 AT, KETIHEREITICHIT 2FEE F L LTHRASLTWS, x5
FINET, A a—FT L AT LA — = ENA VR EEHRE(ERE Th - 7275,
NSF457 % JHEIC T 2 T, KBEME ¥ 2 — /LB L O 3 — 2 PR LB S iz,

2022 4F 2 HEFAUZ B\ T, KEGEME ¥ = —/L Tl First Solar L€ 2 = — L (Series 6 35 X Y
Series 6 plus) DAHNHEERINTUVD 99,
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5= 2.2-2 Sustainability Leadership Standard for Photovoltaic Modules and Photovoltaic Inverters
IZHEFEHKREEMED 12— ILICEAY % Criteria®®

o ) R: Required Optional
Criteria and Section . ,
O: Optional Points
Management of substances
List and assessment of substances
Required - List of declarable substances R
Required - List of declarable substances used in manufacturing R
Optional - Disclosure of declarable substances O 1
Optional - Database of substances in product O 2
Optional - Alternatives assessment O 2
Optional - Making alternatives assessment publicly available 0] 1
Reduction of substances of concern
Required - Disclosure of substances on the European Union REACH R
Regulation Candidate List of Substances of Very High Concern
Optional - Presence of substances on the European Union REACH 0] 1
Regulation Candidate List of Substances of Very High Concern
Optional - Bromine, chlorine, and fluorine content in electric cables (@) 1
Optional - Bromine, chlorine, and fluorine content in plastic parts other 0] 1
than electric
Required - Avoidance or reduction of high global warming potential R
(GWP) gas emissions resulting from photovoltaic module
manufacturing
Preferable materials use
Recycled content
Required - Declaration of recycled content in product R
Optional - Recycled content in product 0] 4
Life cycle assessment
PV module life cycle assessment
Required - Conducting life cycle assessment R
Optional - Public disclosure of LCA results 6]
Optional - Public disclosure of LCI inventory data O 2
Reduction in LCA impacts
Optional - Environmental hot spot identification @)
Optional - Environmental leadership compared to industry average @) 2
Energy efficiency & water use
Energy management system
Optional - Energy management system for manufacturing facilities @) 2
(corporate)
Optional - Certified energy management system (corporate) ®) 2
Optional - Certified Energy Management Performance Improvement ®) 2
Water use metrics
Required - Water inventory R
Optional - Quality of wastewater dischargs 0]
Optional - Improved water use efficiency (corporate) O 2
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5= 2.2-2 Sustainability Leadership Standard for Photovoltaic Modules and Photovoltaic Inverters
[ZHFEHKEEMED 12— ILICEAT % Criteria (#&E) Y

o ) R: Required Optional
Criteria and Section ) ,
O: Optional Points
End of life management & design for recycling
End-of-life management
Required - Product take-back service and processing requirements R
(corporate)
Optional - Publicly available record of annual recycling and recovery O 1
achievement (corporate)
Optional - Material recovery targets (corporate) O 2
Design for recycling
Optional - Identification of materials for EOL management O 1
Product packaging
Eliminate substances of concern
Required - Elimination of substances of concern in product packaging R
Required - Elimination of chlorine in processing packaging materials R
Recyclability of packaging
Required - Enhancing recyclability of packaging materials R
Recycled content in packaging
Optional - Recycled content paper-based packaging (optional) O 1
Optional - Postconsumer recycled content plastic in packaging o 1
(optional)
Corporate responsibility
Environmental, health and safety management systems
Required - Environmental management system (EMS) certification R
(corporate)
Required - Manufacturer conformance with occupational health and R
safety performance (corporate)
Corporate reporting
Required - Reporting on Key Performance Indicators (corporate) R
Optional - Reporting Additional Key Performance Indicators @) 2
(corporate)
Optional - Reporting on screening of Tier 1 suppliers (corporate) 6] 2
Corporate Social Performance
Required - Commitment to Environmental and Social Responsibility R
(corporate)
Optional - Auditing or certification to social responsibility performance 0] 2
standard (corporate)
Conflict mineral sourcing
Required - Public disclosure of use of conflict minerals in products R
(corporate)
Optional - Conflict mineral sourced only from validated conflict free @) 1
smelters (corporate)
Optional - Participation in in-region conflict-free sourcing program O 1
(corporate)
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23 BE. PERFELUVCA—X I Y TIZEITSEIR
MK DE A & LT, 22Tk, #E., PEBXOA—A FZ VU 7B 26 B K E
WE Y = — /L O FALERZ B A E A 2R,

231 BEICHEIT5EM

(1) #BER

fEE T, BN OB & (BIE WEEE f547) 72 E1272 50, 2015 I KGEME Y 2 —/v U 3o
7 v (GEIEALE) (ZHEY A TS FEFZRE L, 2016 LV . LI E TIZFEM S Tu 7o JEAE
WFZEIZ IS < U A 7 EATBRFE 72 EICHL Y $LA TV A3, 2018 4E 7 A OB EMEE (Cheongdo-
gun = U 7)) IZ LD KGEME Y = — VRN O RERENLE L 720 EHFE ARG ERE Y =
—/V O IEALER 69 % BOR DS ik S vz,

2018 4 10 H | Ministry of Environment (ME) X ¥ | fi ¥ 7 KB5S L€ 2 = — /L% EPR (Extended
Producer Responsibility) Kl ORI 2 mpB#Rr Sz, £0#%, ME & KiEldiE 2 —7h

LOWi#kE T, KBEE Y 2 —/1 & EPR IR/ A D Z L OEFITEL, 2019 4F 10

HIZ ME & Ministry of Trade, Industry and Energy (MOTIE), 26 DAEE & L TOEARMK (KOPIA:
Korea Photovoltaic Industry Association) D#] TEHEZFOME AL SN, TOEEEFIT, KEH
EFV 2R 2023 4E 1 HEY EPRALRG LD 2 LE2EDDLHDT, %hifuﬁ%ﬁﬁk
BrE T ¥ = — /L DRI O A 7 VAERE N SN S D Z & &R E LTnd, 2

DEE % 51F T [Enforcement rule of the act on resource circulation of electrical and electric equipment

and vehicles] 732019 4F 12 AIZS%ET &4, =N E TIETEXRE HEOF O~ Th > 7- KiGE
WEY 22— AN L8 (BE) ELTRESNDZ E o7, FT-, HHBEAKEGE
FEVa—NDUY AT ) a—REREFEEL 80% A EETHZEHLED LI,

(2) FEREAKBGENED 1 —ILOREKR

FE[E TIE, BEFEMRAEIX [Wastecodeact] IZEDihH a— REBIZEHTHZ L Lo TED
Korea Environment Corparation (KEC) 3% Dftats AT LAZEH L TV 5,

2016 4= 7 AT TCode 514104 : KEGHEME /LI LOE T /3 A—2 NEFEY) ) BRESHIT
W2 KBEMT Y 2 — VbR T 5 LV ) e 2 — R TiIa< KBERTEY 2 —vidi s
ABEFEW)INERE FHERFEEDOWT N E L TR (BH) S TnbZ engnol, L
L2 6, BiosEgE 201847 1) £3iF, KEEME Y 2 — LV EEFEW S Code 514104 12
K VEHT L 2 ENER LSz, ZOEEIL 2018 4 10 AITHFEH S AT A O KBS L, £OD
B HEF AT AT LY HERR S NI KGR Y 2 — VEEREM O A R, 2020 4R E TITHK 540
N Thotz Q0184 : 18 R 2019 4 : 245 R 2020 4 : 280 F), 2021 2L 8 HE T
(2486 [ DKRBIEMEY 2 —ANFEFESINLY, B, 26 DOKBGEME Y 2 — VEEDIX
BAICEY 2= VI TRAET O ARMEL LN TS

2.3-1 |%, Korea Environment Institute 75 2018 | »?EE U7z, SEENC IS T 20 H i A KT
EVa— ARERORBL Th L, ZOHEIL, FFEOBEANREHRHEMIZLDBOT, 2030 4
(220,935 F Ry 2040 F2T 112,564 F o RaBEINTWD
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231 BEIDOEAZFAABEMES 1 —ILEREEDREL VI8

) KEBEMEDa—ILUHBAIIIL~DOEY HA L FKiiTFAFR

@ PV Recycling Center 7O x4 k

REE T, 2006 RV L2V A 7T ay=2 Fo—BE LT, KBGEBEY 22—/
YA TN Z—DORLCAT T m V=7 MREfSNIZ, 207 r =2 M, @EEAR L G
fie 1) IR A RGEE Y = — L 2, A 2R (VA 7 vk 7 —) 5L,
WTHRAET HHEHBEARGEME Y 2 — L O EABOHEEL HEVE LTns (BN TRAEL
I2E Y 2=V ORBIIZ T AN2WTEt e ST d),

Tu Y= IR 2016~2021 45T, fldh SiRd L OVER Si KEFEMT 2 2 — /L DAL
EFROE L, FRRET) 3,600 b AED VYA 7 VTR EFRNLT D L LI, HEA RS ERE Y
22— /V[ER « Bk S AT AOE, KGEMTE Y 2 — v ) YA 7 bk o 2 —0 BRI 72 ER R X
OERRHI 2 R ET 5 2 & & LT D, EHMifAfiliL, Chungchongbuk-do #1J7BUR A U — 4 — & 72
¥ . Chungbuk Technopark, KIER (Korea Institute of Energy Research) . KTL (Korea Testing Laboratory) .
KLRI (Korea Legislation Research Institute) 72 £ 232001 L7z,

20214 12 A, Yuv =7 MR AZ# T, PVRecycling Center 23% T. L7z, 5k, iBuEILAZ1T
WV, 2022 S DEMEREZ ST D 2 ENTESNTND ),

Q@ KBEMED 2 —IL) YA VLT3 HU0EEES

PV Recycling Center & 13512, BLAE 1,000 ~ o /AFEDOMLERFE )] % A 95 Yoonjin Tech 2% 3,600 k>
PFE~ORERRE J)PE5EZ FHE L CH Y . Line Tech 23 2022 4K & CIZALEEEES) 2,500 b > /AEDOILER
THERRTLTETHD ¥, £/, KEIEFEED EPC 123 ThH % Wonkwang S&T & {355 7
KEGEMTE Y 2 — VB OFF I 2 5 L, 1,200 b AFROBEEEE 12 A LT 5 0,

k@ PV Recycling Center & &> T, # 10,900 b L /AEDBERE N AHTHZ & 275D,

@ KBFEMES 12—V YAV ILEMEF

AR X 512, BEENICI T 56803 2 KB EME Y 2 — /L O AT RMAIC 10 5 b
VIR E 2D Z R RBENT WD, 2O XK D RN ST R 23-1 IR T R D Ak
WHRR 7 e Y =7 PREMSHTND,
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231 BETERSATLEIRBRAEE) YA VBB TO O )~ 0sns v

FERT Ty ha (ERSRM) EHEER
Ministry of Trade,
Establishment of photovoltaic (PV) recycling center Chungbuk
Industry and Energy
(November 2016 — June 2021) Technopark
(MOTIE)
Ministry of Trade, Remanufacturing of PV modules with material recovered|Korea Institute of
Industry and Energy from EoL PV modules Energy
(MOTIE) (October 2018 — September 2021) Research
Development of equipment for the recovery of valuable
Ministry of SMEs and | metals by recycling EoL PV systems and application as | Hanjung Energy
Startups (MSS) construction materials Newworks
(October 2019 — September 2021)
o Localization of equipment to separate solar cells,
Ministry of SMEs and )
protective sheets, and tempered glass from PV panels | Reset Company
Startups (MSS)

(November 2019 — November 2021)

Ministry of Environment
(ME)

Development of technology for collecting, shattering,
and recycling-recovery of valuable materials from EoL
PV panels
(May 2020 — December 2022)

Wonkwang S&T

Ministry of Environment
(ME)

Development of 99.99% silicon carbide powder and
mechanical seal/semiconductor tube parts using
recovered silicon from solar panel waste

(May 2020 — December 2022)

PLUS Manager

Ministry of Environment
(ME)

Development of 4N silicon material technology by wet
processing of solar cells recovered from solar panel
waste
(May 2020 — December 2022)

Dream Mining

Ministry of SMEs and
Startups (MSS)

Development of eco-friendly, low-cost, and high-value
recycling process for EoL PV modules using physical
separation

(October 2020 — October 2022)

Woowontech
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232 HEICEITEEM
(1) #ER

HEBUFFIZE A, Green Manufacturing System & U C, HLEHLACHEL O 7Y — AL 2 HERE L |
ZOOOFERELBHED LD & LTRY, TEENOKREGEHEEEICELD, VA 71 E21T0
W ETHRERE~DOELNEE > TD, BRERIZEBW TKRGERE Y 2 — /L O A% LI
B9 2 KR R IEHR S 1T 200y, BEISBEA SN TV D, EBRE P EIEY BT 2N ET
IR HbDEEZ BN TN D,

FETIE, BECRE LY 7T A4 F =— 0 557 5728, China Green Supply Chain Alliance
MENLEINTWD, LT, ENOKREFELZEIZEREICE L WHINE 5720, K EE
DOELEN GBI D T A 7% 4 7 V%2 T [Green] &7 % PV Green Supply Chain % H 5
377 v b7+ —2 L LT [PVCommittee of China Green Supply Chain Alliance (ECOPV) | 7% 2020
F1AICENL SNz, 2D ECO PV ICITKBIEHEED N 2 —F == 2T D ix e
BEEAZE L TRY, KEEMEY 22— VA 7 LVOHEICERT 22 L b HDO—2 &>
TWb, £L T, ZOX 7RI~ T, 2022 4121 China PV Recycling Center | & FRS 415

(JiR &4 D) Alliance D3FXNL S4L72, 2O Alliance (X, FEENIZIIT 2 KRB 1 7L
EHOET 2720, LTO RS RIEBEZITO 2 L 2T T 5D 52,
Ut A 7 i D 58T
FEUERY 72 ) Y A 7 )Ly ZAT DO & AR AT T 32 22
GIS Zi5H LIz | T —# N— A D4
VYA 7 NVPEEDERRIZ AT 7= B/ D F% ST
BRx 72 U WA 7 VEARIZ 6 2 SERED LSBT R 04T
Ut A 7 AHEEIZ T Ter— R~y TOERE BV R AET LV ORE
TEEIEME . [EERA 2 EHE D HEE

(2) FERAFAKBEMES 1—ILOFEARR L MR

D FRAFAKBENES 2 —ILOREIRR

il A A KB E Y = — L ORAERFEICET DGR T — #1338 ST Ay, IEE-
CAS IZ XAUT 3, 2020 FFI2H1T 5 KIGEMME Y = —/VERERITN 10 H o Tho7lz, Ll
NG, ORI DN oo dlZ, VA 7 v SN TICERIN TN D,

@ KBBEMED 2 —IL YA U LB

FEOKBGEME D 2 —/L U A 7 AEARBAF X, 5 12 R 5 »#FFHEO b & TR I, Kk
A 2 2 o3 fil & RBEC K D o3 e EvikiT S, Eo, FEFWAE O KBE KRG LR EFHE
#CH & D SDIC Yellow River Hydropower Development Ci&, 2019 HIZ#% 5 Si A K EME T =
—NEV YA I NTDEDICHI R T n Y= 7 MR LTz, 2o, £2321C7T L5727
oY=y MAFEENTERINLTE TN D,
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%232 HETEEESATVEIRBRAEE) YA VLMK TO O o) F i 5959V

E Syt 3

Jovzy bk

BB

Zhuhai Xingye New Energy
Technology Co., Ltd

ABEEMES1—ILYHA
S IVDIBHEALIZEET HFFE

* National Standard : General
technical requirements for recycling
of PV modules (GB/T 39753-
2021) MERFE (2022 F2 ARA)

= 1ISO 21480 : Glass in building --
General technical requirements of
building integrated PV modules
recycling M KENDERK

Jingke Energy Co., Ltd

RBBEAR YA 2 LI
DEFEHE

- BNRGESEICK DKGE
EVa—LASHEITOER

- KEEREILER (Yav,
R, 7ILI) OOEE - BIYRELT

Yingli energy (China) Co.,
Ltd

RKEEHES 2 —IULHDLD
T L—LERE. 5 RA04
DEREROYERH DB
T DR EAF

- 7 L—LOBRERAM
- InE, MEMLGFERICEYAS
A& EVA 57T M

Beijing Jikedian Renewable
Energy Technology

Development Center Co., Ltd

KEARED VA ILE
FUEELEIZET HHAE

W%

-BRICHETD)H A ILHIED
mR

BB ITHRVHA I ILDER
K. BiBROHAE

Chinese Academy of

Environmental Sciences

BRI K D EVABRER
i - EEOWE

FBNRICLERBEMES 21—
JU AR iy D FEIL

-EVA, TPTHREDTSRF VY
[CEAT 2BNMEA DX LOWHE

China Institute of electronic

technology standardization

AEEMED 2 —ILOEYR
BEUV) 1—XDEFEEIC
B9 5K

* T/CPIA 0002-2017 : General
technical requirements for recycling

of crystalline silicon PV modules

@ BB IO - k IComplete sets of technologies and equipment for recovery and

treatment of crystalline silicon PV modules |

KGEME D 2=V U A 7 VM OMROE @2 EHBHFIT L, 2019 F L0 | AR 2280
Bi7 7 1 = 7 ~ [Complete sets of technologies and equipment for recovery and treatment of crystalline
silicon PV modules] 3Bt S iz, 7w x 7 MEIIEE CAS 3 d L7z v | I EEN O
BRSO KBGEHMA ——72 ERSIMLTWD, Fo, VA 7 AENOBOHRI BT, U HA
I IVINEGT2T Y 2 — WEESCREITE LWE Y o — VAR OZIR | B L 72 DL
RIS ETEHEBELTWD,
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KIGEMTE D 22—/ U A 7 8 & UTiE, MBS MRS 5 515 L IRBER (AL R0 0 iR
THHENRRSNTWD, BIEIFA LT TA 7E2HWTE Y 2a— L& L, 7 ALBL
— MToHE, ST Y— R SRIL TR, 77 AF v 7 2T 5 L0 T, iR
IRIE 98%, WBRIFRIIZE Y 2 — L 1 bz 3 fRETH D, £z, BHEFITALITL—AL
Ry 7 A, Ny 73— heBRELEETEY 2— VAR L., BT AN LZEAFIC L > T
BN T 5 H O T, ZBREFRORILEITL 97% THh D, 5 DHEIHRIT OV T, ERLEE 10MW
FAMDFEIET A 2R L, H, SRR ERm S LD, 22T, Ny 7 v— hOkRE
XEH 7 v BOBBECHE) AENEZRRET 2720 THY, P77 vFEOLBEEGFREE LTS
ncTunas,

FEAE(L 0 S LA DI, BB AR BT Y 2 — L0 U o— R A OHEERZETF ST
Do 2021 FITIE, B REBEMERBRLIREZ TV, HER/NT A —F —OHINH e f6AE 2 FFE
oL, M F KB ERT Y 2 — LS 2 I oL 2 BiE L T\ 5,

F 7. PV Green Supply Chain &\ B/ G, BREEICALRE L7 KEGEME Y = — /L OGS T
—wD—D Lo TIN5,

233 A=A LS UTICEITEHBIM %2
(1) #%

A=A T VT T, BR - BRBEED OIS 5 A Y v F— RIIFET L H 00D,
BIRFSIZ VT, KEBEEME Y 2 — /I BRI E ENn Ty, B2 R TITIERTO
BER - EERAR OB AT L BRI H Y . KEGEMEY 2 — L bR Lo TNDHA, il
DINTIL KRB EHLE 2 = — /L O R ALBIZ B3 2 VERRIL A,

—J5. EPR (Extended Producer Responsibility) &9 s C, S5 08E fiHSEIEIZWZD
TATHA I NMZBNT, BRES~OEELEBT 572 OOBESHORAMISLEREZITO 2L %
HJ L& LT\ % Product Stewardship Act 23 5, 2016 434, KGR EIT GG EM E LT A
FT7 o 7E3NTEY ., PRI DIZHEWT, KBEMEY 2 — L Z2dRET L TR E LN
O FEEARE N, 722 L. ZOBROBENRBEFHIEA TWRNE S Th 2,

(2 FAFAARBEMES 1 —ILOELERKR

BIRFRIZIRWT, A=A F T U TR T HEME A KGEME Y 2 — VO EEITD R F
ELTEGEIE, TAI 7L —LLT ARy 7 A% RELICEOMSLE 2 W3R S Tn
Hb0LROND, KGR EHXREE TIL, EHEAERSTEEY 2— /MO T, BIEA—T
—ICRET, ENERZEIT, U A 7B D VITATEA AT RE AR FEE TR TS, 2R Eoxtba
fTonBR, VYA 7 VBEATHROVEBE LT, @m0k 2 h B2 v35h 5, i
BB E LT, Va—RAbZFFond, A=A M7V 7 Tl dd Bk IcBE 3 28
FIREEL S A E A EDOFHAFEAKRBEMET Y 2 —/L i3 ) 2— A FE L TR E B b b %9,

(B) ABEHRES 1 —ILUHAIIL~DRY A, HMFAERESEBEORBEL
O KBBEBMEDS 2—ILIYA I IILEFRITEIEEEDH

IR, KGEMEY 2— DY YA 7V EFENT LD LT 5 FHEFEDNEENBLL TETND,
#2332 EOHERT, BEEPDLRNWI L HHY | WTHOFEFER S IR LBEHICITE

-82 -



STWRWA, KIGEMEY 22— V) A 7V ESHOFEHERE EHZ2TVD,

£233 KEEMED 21— WIHAVILEFHITEIF—X LS ) TEEEDH 506D

EXEA kv B
PV Industries | Sydney WE. BU, VS A 2L EFHITS, TILE 7 L—LEHFR
(New South Wales) | v 2 RZBRELEE. BHHOECLSIED 21— ILOHEEZRE
ELTWA, BE. JL—L - HFRY I RABREEZDED 21—
LI, VA2 LT R&D [T Ehdh, TS T,
Ecoactive Canterbury BUR. UHA O LEFETED, oLy —HREICERY
(Victoria) ERRIL. ZRERELTUHAIILLT WS,
Reclaim PV | Adelaide WA, B, VM OLEFHITES, CCHFE. ERN1 A
Recycling (South Australia) | DEDa—)LZEREURL., Fi-. BRERILRRY kT—2
DEEERATND, BDRIZEY TS AFVIERBREL.
ASREEERZDEE-BERNT H2EMEFHITEY . RE. &
FMEE 70,000 RIBED TS5 FEFRFFEL TS,
Solar Melbourne ERCZ<OERLRZHL. BNREREBUKRGLEREE
Recovery (Victoria) RICRTCELZBERELTVS, WEFEMIEBAL N T LA,
Corporation HENELEEORFKICEL Y EURE 95%UEEBIEL TS,
Lotus Energy | Melbourne ZEHO—3—IC&BED1-IIMBEEEAL TS, EIR
(Victoria) E(LIFIFE 100% & LTS,
Ojas Group | Melbourne FT—R LS UT7BFEOXEEZIT. BIRASREE2A D +E
(Elecsome) | (Victoria) DEFEMELTYYAIILTHILEBELI-TRS Y

FERELTLS,

@ KEEMES 2—ILY Y4V ILHEEARK

A=A N7 VT FHAEMRET XX —HE (ARENA) EETHLZRFRRE T 2 =2 b
Addressing Solar PV End-of-Life Issues and Lowering Solar PV Cost 73 2020 £ L D Bl ST 1 |

KIGEME Y 2= ) A 7T DMERFE T 0P =7 bR 3 RIS TV S 62,

Efficient, Low-Cost, Eco-Friendly Solar PV Recycling Technology®®

>  University of New South Wales @ Promo #f402 & H.OIZHT 72 72 KIGEME Y = — /v U
AT NVENRBR T 027 N Th D,
> 7uYxz M 2020~2022 T FEDOKFEY 2 —/L A= —TdH % Jinko Solar,
Trina Solar M X7>, Azure Mining Technology. GrapheneX. Visy Recycling Australia,

Providences Assets, Central South University, DuPont, Research and Development Center China,
Silicon Corporation (ENFI Group) 23&1L T\ %,
> TmvYxs Ma ML 723 77 AUD T, ARENA 75 OBIAZEIT 135 77 AUD Th 5,
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EIEE
EIEE

End-of-life % |
Solar panels
o) i

i~ pilf

Pb removal &

n Ag recovery _

1-—-— o

Wafer recovery

remanufacturing

2.3-2 Efficient, Low-Cost, Eco-Friendly Solar PV Recycling Technology 7O x4 rDa >
n Al )

Closed-Loop Recycling and Remanufacturing EoL Solar PV

»  University of New SouthWales 7% EipF & 720 FEO KGEME Y 2 — L BGEKF
LONGi Green Energy Technology < Sino-American Silicon Products, PVTECH Global, Korean
Institute of Energy Research 232 /J1 L T\ 5,

> R KGEMTE Y 2 — & BN 2 2 KRBT Y 2 — L 2 fE+ 52 L 2 H
B, FEEDHRIT 8% LEZAIEL LTn5,

> TmY=z MEEMIT 605 77 AUD T, ARENA 75 OBk 156 77 AUD Th %,

Electrically-Enhanced Recycling Process for EoL Si PV-Cells®®

>  Swinburne University of Technology # F#H & L CTA— A k7 U 7H R 7 pE EMFF0H%
f# (CSIRO). Upala, Environstream Australia 2321 L T\ 5,

> MHE Y ) 2 KEl VISEEELZENT 2 2 ik 8RO F—7
DN DR TR vEREL, KEVVA I NVEFEBRTLHZLEEZHEL TS,

> w7mY=s AT 95.1 7 AUD T, ARENA (T K 2 BhpEIL 404 77 AUD Th %,

@ SHNREAEL

F—Z 8T U TIZBT D KBTS = — L3 B TBE S Tl 22008, 2020 4E4X
HUFLARRIFAERT 1 R, OB KBTS 2 — AN RET L 6N TS, ZHET
s%ébtﬁﬁﬁﬁkwﬁm%/:~wiﬁ%ﬁ%%fiﬁ<4%%@%%%@KE®%E%

ESCERBEREOARKEIZLDOODRRETHD O, ZDXH7Z b, FlxiX, 2548
FOEMERZREREARGERTY 22— L OREFHTH Y, 10 BEETIHAET D aTHEMEN
EmWEWI R HH D 9,

KIGEME Y 22— L U A 7 VAT i & LT, SRR I TV RN T &
WBIREBRPE L L TWRNWZ R ERB T ond, £, VA 7 MR &I
BEOWIMZ27BY . VA 7 NVREELTDH2D ’i%f&mﬁ&mﬂﬁgkﬁb\%®nx
b & EUUERAME D /ST o ZRERETH D, ZOREREZ TR 2 729012, K= A R AR LRl
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EREIWIEN NI L T2 D, ZO—R 7R RRER & LT, B L7 HE A KIGERE Y 22— h
BT NI TU—LEuT Ry 7 A« r—7NVERELEZD 2T, #@YIREHIMNTNE - - B E
THPH » FRL T I EBIMEIN TS, BT, A=A MU TIFELNEKT, Boh
TP~ DHiIE A A FBREL D ZEbETH D, 20D, L —EEPEININD F
THM - I L., TNEBY KT Z ENRBBFNRTREEZ LN TND ),

F—A hZ U 7T, 2030 4F FE TITEPEBIE 80% & W9 HA% (National Waste Policy Action Plan)
W DHN, KEFEME Y 2 — 2T, 0O HEEERA~OEO Y [ZBRE TIIAREH TH 5,
BN S R T N OREEE, & B 7R iy AL BR B O E L, BUER O TSHEE O E72g & sfikd -~
THEIIZ N, I LR TGOITCHAMBRR e EBRNE L 72503, PCH, BULH T A DT
EOm EERT Y LNEELE S TND 9,
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24 REAEFICEHT SERMGER

it W - KRG € 2 = — /L O IELER T, A EFOHIE T M S L TV SRR, AR
KON, FICERREANE ., HHEAKGERE Y 2 — L OLB T EFICET 2
Standard D& HITHON TV D,

Z Z T, ISO (International Organization for Standardization) (Z & U {ERk S 47z, @EICHEE S
NI KBFEME Y = —/ (BIPV) DV YA 7 )WZEET 284 HA%k (TS : Technical Specification) .
B LU DAt BE 8 18] OB 2755

241 BIPV 92 —)ILD YA IILICET S EfiTit#k (1ISO/TS21480) : Glass in building —
General technical requirements of building integrated photovoltaic module recyclins”
ISO ICBWT, BMICHEE S KRBT Y 2— (BIPV) OV A 7 /WICBET % Hiffifikk
(TS : Technical Specification) ZMERL S 4L, 2021 4F 8 HIZAEK I 4Lz,

Gl LT 5 KIGEME ¥ = — /L%, #&dh Siv CIGS, CdTe, #ilEE Si, & 2\ &2 Dfthod> K5
wMEEA L, BRI T A, JIX—bF TTRA, ®LWIEEH 7 AL HMEEZATLEY =
—)LC, @i 5 OfE (Dismantlement) | % ORI - 2% - R (Collection, transportation and
storage) | 77 fi# (Disassembly) | A& BB D BB (Treatment) & 43 - 7B L 72 &R DAL (Recovery)
BT 2 HIRBY 2 tbkR (FEMICBR L CRETRNEFH) 2R L TW2D,

<#% (Dismantlement) >

W ORMIRRIAR D Hf bR 2 N — 2 & U, fE TFIEMEICEE L CoOREFHIZM A, K
BT Y 2 — VA DOFEIE L LT KB IO 0ot R a i+ Z LS TWb, £/,
HT AL T L ERLMETIHIZ L, MEHRO 7o —2EFHT 57200/ E v AT AICE
WA T L&, RENRTINTVD,

<EEHDMEUR - #E£ - £RE (Collection, transportation and storage) >
WEZR OB - #3% - RE ORI DD FH, FiL T, B, #k, REZNZIUITHONTO
Btk R STV D, £ OBIREZ R 2.4-1 177,

<45 fi# (Disassembly) >

k. BN L 72 REGEME Y 2 — M2 OW T, HfBRRTORE, 7 L —L0DRE, £V a—
Ve, B b E AWTZ T I 13— MEEOIRIZOWN T, FEREICRT HRLEFHS TR
TRAET DHAKRSPET A 53 if1E DRI D BRI 5 AR R FHEATL SN TN D,

<HEREMEOEIELY (Treatment) >

KGFBEHE Y 22—V DT I F— MEEDODRICB N T, Y 2—LEHEKRT 5 ZNENOME
(HF A, T, B, BSHEB IOy 7 o— 1) 1220 TC, 458k - 258145 TR CTRET
REFEIUREINTEY, BETLHIIKROCET A~ORREFE L L LR LRI TWD,

<nfE - HEELI-ERODEUN (Recovery) >
PV arEEILDETLYERSLEVERE, TIABLIOST7AF v 7IZo0T, AL LT
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EUX L. A (VYA 70) TH0D0FREANTLINTND, FEE, BA&RBIZOWTE, F
LTS ERLERBAEICLFE L LTS

% 2.4-11S0/TS21480 IZH T B E D 2 —ILIBEER D EIUL - X - REICEIT S HEHE 705V
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